CAimON 

Moat of the formutma ood procaaaea la UUa book have not been teated aince 
they were originally printed. Later formulaa may have bMo written by 
DOD-techmeal persona, unqualified to vondi for their safety. Remember this 
if you attempt to duplkate any of them. 

Both the old formulas and proeesoea and the more recent ones describe 
chemkals whose purity may not have been up to modern standards. Their 
standards for safety were certainly lower than those of today. 

Therefore, take nothing for granted and test only small batches, and even 



then with extreme caution. 



Kurt Saxon 



SAFETY IN THE LABORATORY 



INCOMPATIBLE MATERIALS 

Certain combinations of chemicals are remarkably explosive, poisonous or 
hazardous in son>e other way. and these are generally avoided as a matter 
of course. There ere many others that are perhaps equally dangerous but do 
not come to mind as readily. The following list, although not complete, may 
serve as a memory -refresher. Stop and think for a moment before starting 
any work, especially (f one hazardous chemical is involved. 

DO NOT CONTACT 



Alkali rnetals, such as esicium. potassium and 
sodium with water, carbon dioifdt. carbon tetra- 
chloride. and other chlorinated hydro carborts. 

Acthc Acrd with chromic acid, nitric acid, hydrexyt* 
contaming compounds, ethylene gty^. per^riof^ 
acid, peroaides and permenienates. 

Acetone with concentrated sulphurle and ndhc acid 
mixtures. 

Acetylene with copper (tubing), fruorine. bra' 
mine, chlorine, iodine. sHver. mercury er their 
compounds. 

Ammonia, Anhydrous vHth mercury, halogens, cal- 
cium hypochlorite or hydrogen fluoride. 

Ammonium Nitrate with acids, metal powders, flam- 
mable fluids, chlorates, nitrates, sulphur and finely 
divided organics or other combustibles. 

Aniline with nitric acid, hydrogen peroiide or other 
strong oxidising agents. 

Bromina with ammooia. acetylene, butadiene, bu- 
tane, hydrogen, sodium carbide, turpentine, or 
finely divided metals, 

Chlorates with ammonium salts, acids, metal pow- 
ders. sulfur, carbon, finely divided organics or other 
combustibles. 

Chromic Acid with acetic acid, naphthalene, cam- 
phor. alcohol, glycerine, turpentine and other flam- 
mable liquids. 

Chlorine with ammonia, acetylene, butadiene, ben 
aene and other petroleum fractions, hydregew 
sodium carbides, turpentine end finely dMdad 
powdered metals. 



Cyanides with acids. 

Hydrogen Peroxide with Copper, chromium, iron, 
most metals or their rtspKtive silts, flammable 
Muidi end other combustible materials, gnlhnt and 
nltro-methane. 

Hydrogen Sulfide with nitric acid, oxidiaing gam. 

Hydrocarbons, generally, with fiuorlnt, chlorine, 
bromine, chromic acid or sodium peroxide. 

Iodine with acetylene or ammonia. 

tdorcury wHh acetylane, fulminic acid. 

Ndric Acid with acehc. chromic and hydrocyanic 
acids, aniline, carbon, hydrogen sulhde. flammable 
fluids or gases and substances which are readily 
nitrated. 

Oxygen with Oils, grease, hydrogen, flamrnable 
kqiHds, solids and gases. 

Oxalic Add with silver or mercury. 

Perchloric Acid vrilh acetic anhydride, bismuth and 
ks alloys, alcohol, paper, wood and other organic 
fnateriaH. 

Phosphorous Pantoxide with water, 

Potassium Permanganate with glycerine, ethylene 
glycol, benceldehyde. solfurlc acid. 

Sodium Peroxide with any oxiditable substances, 
for instance: methanol, glacial acetic add. acetic 
anhydride, benzaldehyde, carbon d<s\^hde. glyc- 
erine. ethylene glycol, ethyl acetate, furfural, etc. 

Sulfuric Acid with chlorates, perchlorates, perman- 
ganates and water. 
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ASB STSBKTiaS 

The numbers following many of the terms indicate 
that the compound is described in the Dick’s 
Formulary section beginning on page 221. If the 
compound is not in that section it is in another 

book of Atlan Formularies in its representative 
section. 



A 



Abtlmoik. abeJmuik: A buihy <Ab«lmoicKuf moschttuil. n«ilv« to 
tfoeicbl Alla and tha 6aat tndiea, whoeo mwiky iaadi are used in mt- 
fumery and to flavor ooffae. 

Ablution: Act of waahinc or claanaino. 

Abort i/aciani: A drug uaad to eauia abortion, 

Abiintha: Wormwood. A graan alcohoUe Jlouor darivad from wormwood, taro* 
and amall abiintha (797) orobably rafari to oradaa of wormwood chiea. 
Abaeluta alcohol: Pura. with no water. Saa Hit. 

Acaieant: To turn aour. 

Aoataldahvda: 4308 CH3CKO Aldahyda. 

Aeatata: An attar or aalt of acetic acid. 

^atata of alumina; AlafCaH^Oali Aluminum aeatata. 

Aeatata of ammonia, ammonium: Saa ammonium aeatata. 

Aeatata of amyl: Saa amyl aeatata. 

Aeatata of baryta: Sao barium aeatata. 

Aeatata of cobalt: 4 3S3 CofCaHjOjIj Cobalt aeatata , 

Aeatata of ceoear: Saa cuoric aeatata. 

Aeatata of aihyl: Saa athyl aeatata. 

Aeatata of iron; Saa farroua aeatata. 

Aeatata of load: Saa laad aeatata. 

Aeatata of Uma: 4244 Saa calcium aeatata. 

Aeatata of mandarvaa: Saa man^anoui aeatata, 

Aeatata of morphia: 4267 CnHlsOsN+HjO Morohina, 

Aeatata of oxida of athyi; Saa athyl aeatata. 

Aeatata of ooiaah, potaiia. ootaiaium; Saa ootaiilum aeatata. 

Aeatata of orotoxlda of maneanaaa: Saa maneanoui aeatata. 

Aeatata of loda: Saa sodium aeatata. 

Aeatata of zinc: Saa aine aeatata. 

Acetic acid: 3869-99 HC2H3O2 Acatulic acid; hydrated acetic acid; hydric 

aeatata; hydrogen aeatata; pyrollgnaoua acid. Whan free from weiar. ova» 

though ti la iTUI a liquid. It ii called : acetic hydrate; acid of vinew 

A..-? fu (3891-2); monohydratad acetic acid; radical vineear. 

AcatJc ethar Saa ethyl aeatata. ^ 

Acetic hydrate: Saa acetic acid. 

Acatlfleation: To chanoa into vlnaqar or acetic acid. 

Acatimatry. aeatomatry: 89. Method of datermlnlno amount of acetic acid 

oreiant in a aubatanca. 

Acatoua farmantatlon: Runaway fermentation which raaulta whan farmantlng 
elder or wine (urni to vinegar. 

Acelullc acid: See acetic acid. 

Acatum: Vinegar. 

Aeicular: Shaoad Ilka needles . 

Acid carbonate of ammonia: Saa ammonium bicarbonate 
Acidimatar. acidlmatry: 76. 62 Acid maaaurementa . 

Acid of vinagan Sea acetic acid. 

held of ootaiaium carbonate: See ootaatium bicarbonate, 

Acid of Potaaaium aulohate: Sea Doteasium blaulphata. 

Acid of tartrate of ootaaaa: Sea potateium bitartrata. 

Acidulate: To make acidulous or to aour. 

Acidulated water: Water with acid In It. 

Acidulous: Sour. 

Aconite: Tram the Aconitum naoellua. Monk'a hood; wolf bane. Roots yield 
a famous alkaloidal poison and sedative. 



Adamantine soar; Sea aluminum oxide. 

Admixture; Something added and mixed in. 

Abated soda, water: 4431 Water charged with cerbonjc acid gas 
Affinity: Has attraction to and mixes wall with. 

Affusion; Flooding with water or other liquid 

‘**“**'‘’ '“I"''-. 

A Jr./ «hasts. it IS called seaweed leinglesi. 

Agaric. Any gi|| fungus, as the common mushroom 
Aggluunatlen: Ciumoing logatnar without mixing 
Ague: Prolonged fever and/or chills. 

Albuminised oeoar )|70 Paner treated wiih albumin 
Albuminous: Lika or containing albumin or egg white, 

Alcohol solution of ootassa. botaiilum: KOH, A solution of alcohol and 
potassium hydroxide. 

Alcohol...; A t.li in which alcohol aasaar. to raalaca the water of cryjtalli- 

'I’"'!"* chloride., nitrale., aic., a. chloral 

3CH0.CiH«0. Son,e of them may be formed by aimole 
solution arvj crystallization of the salt in alcohol. 

Alcoholmatry CSaa $31. aleoholometry: The method of finding the amount of 
pura alcohol in eloohoUe liquids, 

Aldahyda: Saa acetaldehyde. 

Alaablc: A stilt. 

Alaooo galls: Hard, brittle, spherical bodies, rasambUng hickory nuts pro- 
duced on the twigs of Ouaroue Inlactoria fay Cynlps tinetorie. 

AUsarln. aUsarina; A dye. Formarly Draoared from madder 

and now produced aitlflcially from anthraclna. and forming, whan pure, a 
reddish* yellow Powder or oranga-rad crystals. 

AlAali: Any base or hydroRida. as soda, potash, ate., that is soluble in 
water and can neutral it a add. Turns rad litmus paper blue. 

Alkallinatar: Sat 82 An inatrument to show the strength of alkalies, or the 
quantity of alkali In a ntjcture . 

Alkaline antiooniate: A general term for any salt of antlmonic acid. 



Alkanet: A Curopaan plant (Aikanne tinetorie}: aleo ita root. Also a rad dye* 
stuff araparad from alkanet root and usad to color tineturaa, oomadaa. 
beverages, etc. 

Alloxan: A crystalllira oxidation product. C4H4N2OS. A eubatanoa (ormad fay 
the action of nitric acid on uric acid. 

Alloy: A malal that la e mUrture of two or more meula. or of a metal and some- 
thing else. 

Atteretives: 6161 Medicines which alter the patient's condition. 

Althaea paper: 4426 A test paper from hollyhock flowers. 

Alum; 42S6 KA1(S04)2< I2H2O. Potassium aluminum sulphate. 

Alumina: Saa slutainum oxide. 

Alumina: See aluminum oxida. 

AlumlnUad charcoal: 4314 A deeolcrlzlng agent. 

Aluminoua clay: Clay oontalnlng aluminum oxida. Kaolin is an axamDls. 

Aluminum chlortdm AI2CI6 Chloral urn (Impure); chloride of aluminum; seiqui- 
chlorlda of aluminum. 

Aluminum hydrate: 4257 Alz(HO)e Aluminum hydroxide; hydrated alumina. 

Aluminum oxide; Ai209 Adamantine spar; alumina; slumlc\e; corundum; emery. 

Aluminum aulphsle: 4259 Al2(S04)3 .16H2O Alunogen; (cake or eoncanUatad 
alum, erroneous) feather alum; hair salt: neutral sulphate of alunlna; 
aeaqulsulphata of alumina. 

Alum ^umb: A dying mordant using alum added to a decoction of logwood. 
Plumb probably refers to ’a sediment that sattlas out Ilka lead". 
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Alunogeru Se« Alugitnum tulphal*. 

Amalgam: Any alloy erf marcury with anerfhar maul or mataU. 

Amandina: 1117*8 A coamatic akin ao/taner. 

Amber. A yaUow or browrUah^yallow tranalucani foaiU raaln. 

Anbergrla: A graylah. waxy iubatanca. aacraiad by aperra whalaa and (ound 
floating In troDlcal aaaa. Uiad in making parfumaa. 

Aabar aaad: The aaad of tha abelnoak, aomewhat rea ambling miUat and 
having a Busky Havor. Muik aaad. 

AmbraRa. ambratta: An airtract of amber aaad (abaloioak). uaad aa a fbtativa 
in iha manufacttira of parfuakaa. 

Ananorrhaa: Any drug uaad to prootoca manatrual dlacKarga. 

Amarlcan lalnglaaa! lalnglaaa mada from local iiah. Sea lalnglata. 

Amaiican oaarlaah: Locally rafinad ootaaalufli caibonata. 

Amianthua: Aabaatoa. 

Ammonia: 39BI, 4067 KH3 AoBionia gaa; afflfflonlaeal gaa: anhydrova am* 
monia; volatile air; volaUla alkali; tarhydnda of nitrogen. 

Ammoniac: Tha aromatic gsuB raain of tha aauBoniae plant. It la aold in tha 
form of yallowiah laara or lump#, and haa a blttarawaat. aomav^t nau- 
aaoua and acrid taata. Uaad aa an tspactorant and In tha formulation 
of cartaln plastera . 

Ammontaeal gaa: Saa ammonia. 

Aounonlacal liquor: Impure ammonia water obtained aa a by-product in tha 
diatlllatlon of coalj tar, bonaa. ate. 

Aramonlacal lye; 1716 A mild bleaching coluilon formed of five pane of 
river water and one part itala urine. 

Ammonlacal aacrat aalt of glaubar: Saa ammonium luLpheta. 

Ammonlacal aulDhata of copper: Saa ammonlo-aulphate oC copper. 

Ammoniac chloride muriate of ammonia: Sea ammonium chloride. 



Angelica: Angallca etchangalica. whose root atalks are candled and whose 
roots and fruit fumlah tha angelica oil used as a flavoring for liqueurs 
and as a perfume. 

AnglasHa: See lead sulphate. 

AngMtura: An aromatic, bmar bark used as a tonic and fever reducer laken 

. (Cuiparia angostura) of the family ruiaceae. 

Anhydrous ; without waiar. Having no water of crysUllUatlon 
Anhy^oui acetic acid: 394. 

Anhydrous alcohol: Saa abaoluta alcohol. 

Ai*»drou« .lumlt..: AIjOj Aluminum sxld. with no water in It. compoiuion 
Anhydrous ammonia: Saa ammonia. ^ ition. 

Anhy<kous bromide of sodium: NaBr Anhydrous sodium bromide. 

Anhy^us eartcnaie of soda: Ha2COj Anhydrous sodium carbonate. 
Anhydrous ^otoxidaof tin: 4119 SnO Stannoua oxide. 

Anhy^ua aalta: Con pounds of acids and bataa without water of cryatalJlsailon 
Anhydroua aaaquioxlda of Iron: 4IS3 ^0203. 

Aniun» An oil*-, ool«nw.. bn.le liquid CgHsNHj. Colorl... wh.n pur.. 

Obcein^la by tha dUtlllatlon of indigo, coai tar, ate. 

Animal black: Bona charcoal. 



Anlma: Any of varloua raalna or olaoraeina. 

Anftatto, annotto, arnotto: A rad or yallowlah-rad dyaatuff praparao irom ina 
pulp aurrounding the aaada of tha annatto tree. Uaad for coloring oUa. 
butter, ate. 

Anneal: Saa 2. To heat (glaaa, matala. ate.) and than to cool alowly to pra- 
vant bntilanass. To tamper. 

Anodyne: SI30 Anything that rallavas or leaitna pain. 

AnthalmantJc: Cxpalllng or daauoylng intestinal worms. An anthalmentic remedy; 
varmifuga. 



Ammonia gas: Saa ammonia. 

Ammonia normal carbonate: Saa ammomlum carbonate. 

Ammonia, aolutlon of: Ammonia: ammonia watar; ammonium hyebata; aqua 
ammonia; liquor of ammonia; splrlls of hartshorn; watar of aauaorta. 

Ammoniatad cooper: A aolutlon of cuerlc ions in ama^nla. 

Ammoniatad Unctura: Any tincture with ammonia added. 

Ammonia water: Saa ammonia, aolutlon of. 

Ammonlc: Head at ammonium. Ammonie chloride*# mmonium chloride, etc. 

Ammonio-chlorlda: A double salt of a chloride diasolvsd In an aqueous solu- 
tion of ammonium ohiorlda. 

Ammonio-eMorida of aarcury: Baa mercuric ammonium chloride. 

Ammonio-chlorlda of tine: 4110. 

AmmoMo-eitrati Of iron: Baa ammonio-farrifl eltrata. 

Ammon lo- ferric alum: Sea ammonlo* ferric sulpheta. 

Amo.ofilo-f.rrlcelW.l.s'tUJ Am««m(o-eltf.W ollron; 

eltrata of iron and ammoniumi farrlo and ammonium citrato. 

Ammonlo^farrlc sulpha to: 47 3B Fo^fKHa) 2(^0414 .23 HjO Ammonlo-forrlc alum; 
sulphite of Iron and ammonium. 

Ammon lo-hydric carbonate: Baa ammonium bicarbonate. 

Ammonio- nitrate of copper: 406k 

Ammonlo- nitrate of sllvar: Ag(NH3) 2*1403. 

Ammon lo-pyroDhoa phi tt of iron: 4737 An alUir. 

Ammonlo- sulohate of copper: 4090 (N2K6Cu)S04 Ammonlacal sulobata of 
copper. 

Ammonto-sulphata of iron: Baa ammonlo- fartte sulphate. 

Ammonium acatste: 421B (NK4)C2K302 Acatsia of ammoniUBi; aplrft of mir* 
darus . 

Ammonium and hydrogen carbonate: Saa ammonium bicarbonate. 

Ammonium bicarbonate: 4221 K(NH4)C03 Acid carbonate Of amnonluac am- 
monlO'hydnc carbonate; ammonium and hydrogen earbortsie; bicarbonate 
of ammonia; mono- ammoniac carbonate. 

Ammonium bichromate: (WH4>2Cr207 Bichromate of ammonia. 

Ammonium carbonate: 4219 (NK4)2C03 Ammonia normal carbonate; carbonate 
of oxide of ammonium; dl-ammonic carbonata; neutral carbonate of ammon- 
ium; sal volatile; volallla salt. 

Ammonium chloride: 4222 NH4CI Ammoniac chlwlda muriate ol ammonia; am- 
monlc chloride: hydrochlorata of ammonia; muriata of ammonia; aal ammon- 
iac; sslmlac. 

Ammonium hydrate: Saa ammonia, solution c€. 

Ammonium Iodide: 4226 KH4I Hydroiodata of ammonia. 

Ammonium nitrate: (NH4)N03 Nitrate of ammonia; nitrate of oxide of ammonia; 
nitrous ammonlacal salt. 

Ammonium oxelata: (NH4)2C204 

Ammonium lasqulcarbonata: 4220 

ammonia; praston salts; a mailing salt a; tatra amaiotUo-dthydrlc carbonate; 
volatlla aplrita of hartshorn. 

Ammonium sulphate: 4223 (NH4)2$04 Ammonlacal lacrat sail of glauban glau- 
bar*s secret aal ammoniac; glaubar'a aacrat aalt; sulphate of ammonia; sul- 
phate of ammonia; lulphata of oxide of ammonia. 

Ammonium sulphide: 1203, 4226 <KK4)3S Ammonic sulphide; hydroaulphurat of 
ammonia: lulPhurat ol ammonia. 

Ammcnlurat: An ammonlata; a compound with amBionla or ammcKiIxiA. 

Ammoniurat of gold: 2132< 372S Fulminate of gold. 

Amorphous sulphur; 4350 Sulphur malted for nodding. 

Amygdaline: Pertaining to or rasambllng an almond or almonds. 

Amyl acetate; 4302 CH3C02C$Mii Banana oU; pearl oil. 

Amyl valarlata: 1469. 43Q3 G4HgCOOC5Hji Apple oil; velar lanata of amyl. 



Anthos seed: The aand of the herb, rosamary. 

Antlchlor: Na 28309. SH2O Sodium thiosulphate. 

AntiBonlal wine: Wine of antimony. A aolutlon of tartar emetic in aharry wine. 

AntlaioAlata of potaeh: Calcined antimony. 

AnUBOAle acid: 3339 Acid laft from tha aetloc^ of nitric acid on antimony. 

XntliaoAloua chloride; Sea antimony chloride. 

Antlmonlous ootide: See antimony trioxlde. 

Amimonlous sulphide: See antimony aulphlde. black. 

AnUmony bloom: Sea antimony trioxlde. 

Antlaiony chloride: 4131 SbCl3 Antlmonlous chloride: butter of antimony; cau* 
Stic antimony: chloride of antimony; sesquiclorlda of antimony; terchloride of 
antimony; trichloride of antimony. 

Antimony glance: See antimony sulphide, black. 

Antimony oxide: 4127 Sb203 Mowers of er^tlmony; white oxide of antimony. 

Antlfltony penia aulphlde: 4133 862$$ Golden aulphuret of entlmony; kames 
mineral; oxyiulphurei of antimony; pantaiulphurat of antimony; oraclPitated 
eulohida of antimony; sehliopa'i salt; aulphuratad antimony. 

Antimony sulphida, black: 4132 Bb^Bj Antlmonlus sulphidci antimony gianea: 
aniimony trieulphida; crude antimony; greyanumony: a as qu la ulphurat of anti- 
mony; eiibnite antinonite; aulphlde of anumony; aulph\xet of antimony: ter- 
aulphuret of antimony. 

Antimony tartrate: 4129 KBbOCaHOa.HjO Emetic tartar; potaiso-tartraie of 
antimony; tertaratsd antimony; tartar emetic; tarterlted antimony. 

Antimony trioxlde: 4130 Sb203 Antlmonloue oxide; hypentlmonlous acid; oxide 
of antimony; protoxide of antimony; teroxlde of antimony; velentinlti. 

Antimony trlsulohldeT Bee antimony aulphlde, black. 

Anttpyreilei A medicine for relieving fever. 

Aperient: Laxative. 

Apple oil: See smyl valerianate. 

Aqua ammonia: NK4OH4H2O Ammonium hydroxide. 

Aqua (ortis: Sea nitric acid. 

Aqua regia: Bee niuohydroehlorlc acid. 

Aquooua: Of or Uke water; watery. 

Aqueous infusion: The liquid extract that results when a substance la soaked 
in water. 

Archil: A blue, red or violet dyestuff obtained from several a pec las of lichen 
euch as PocceUa tlnctorla, B. fuclformle, end Lace nora tartaraa, by act- 
ion of air and ammonia. Cudbear. 

Areca nut; Batal mit. Tha ehereoal of this nut was favorad as an ingradlent 



Argsnd lamp: Baa 13, fig. 1. A lamp with a tubular wick which admits a cur- 
rant of air Inilds si wall as outside of the flame. 

Argentic: Peed at silver. Argentic ehlortd**etlver chloride, etc. 

Argantlterous: Producing or contain irtg allver, as ore. 

Argentine flowere: See antimony oxide. 

Argenate: Bee silver sulphide. 

Amenisn bole: A soft, clsyey. bright-red esrth found in Armenia, Tueeany, 
etc. Ueed es • colcrlng materiel and, formerly, in medicine. 

Arnica: The rhlsotne end roote of the herb Amies montana, used for the acim* 
ulant artd local IrrltaBt effact, eapeclslly in the form of the tincture, ss 
an embrocation for brulsee, swalllnge. apralns, etc? hence, the tincture. 

AromaUc: A plant, drug or madlelne chsrecterleed by a fragrant imall, and 



of toothpeeie. 

Areometer: See 64. A hydrometer. A floating Instrument for determining speci- 
fic grevlty. espeelslly of liquids, and thence the strength of alcoholic 
Ammonie oxalata: oxalate ol ammonia. Itquon. aellne aolutlpna, etc. 

(KK4>4 H2 <003)3 Ji20 Ha If- acid carbonate of Argal. argol: 4197 A greyleh cr raddleh crystaUlne cruet in wine caeks; 

crude tartar; unorocaised pots a alum bitartrata. 
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Usually by a warm, cun^ent tasta, as finger, cinnamon, aalces, etc. 

Aromatic soirlta. dlitlUad: 94 1 An aaaenca with a little water added. 

Arrack: A atrong Oriental liquor made from rice or molaeees. 

Areanamlne: See araenlc hydride. 

Areenate. araenlate: 3S3S K 3 ASO 4 A aalt or eater of aerie acid. 

Araenate of copper: See copper araenate, 

Araenate of ootaah: See potasilum arsenate. 

Araenate of ailver: See silver araenate. 

Arsenate of soda: See sodium araenate. 

Araenie: 39SS AB 2 O 3 Araenic t/loxlde; arsenloua acid? eraenious anhydride: 
eraenolite: white arsenic. 

Arsenic ecld: 3936-9 H 3 ASO 4 . 1 / 2 H 2 O Any of three eetds derived from ars- 
enic oentoxide. As 20 s> 

Arsenic bisulphide: See arsenic dlsuiphide. 

Arsenic disulphide; Ai 2 S 2 Arsenic bisulphide; realgar; red sulphide of arsen- 
ic: red sulphuret of arsenic: suLdbide of arsenic: sulnhuret of arsenic. 

Arsenic hydride; ASK 3 Arsenatnlne; arsfinetsd hydrogerv; arseniureted hydro- 
gen; hydride of arsenic. 

Arsenic trichloride: AsCl 3 Artenious chloride; chloride Of arsenic; fuming 
liquor of arsenic; aesqulchloride of arsenic; terchlorlde of arsenic. 

Arsenic irioxlde: Bee arsenic. 

Arsenic trisulphide: 43S6 AS 2 S 3 Arsenloua sulphide; king's yellow; orplment; 
sesquisulphide of arsenic; tersulphlde of arsenic; lereulohuret of areenic; 
yellow sulphuret of a/senlc. 

Aiseneted hydrogen: See Arsenic hydride. 

Arsenloua acid: See ersenic. 

Arsenious anhydride: See arsenic. 

Arsenloua chloride: See arsenic trichloride. 

Arsenious sulphide: See ersenic crlaulphidc. 

Arsenite of copper: See copper araenlt*. 

Arseniureted hydrogen; See arsenic hydride. 

ArsenoUte: See arsenic, 

Artificial oil of bitter almonds: Sas nltro-bensene, 

Aiafetlda. esafoetida: A bsd-fmelUng gum resin obtafrted from various Asia- 
tic plants of the carrot family and usad as an sntispasmodic. 

Aiarabscca: Any Plant of tha ganus Asarum. 

Asbestos: MgiSijO?, 2 H 2 O Msgneilum silicats. 

Asbollie: Sse cobalt ovida, 

Aaspun: 1816 A preservatlva for milk. msat. etc. 

Asphalt: A brown or black tarlike variety 0 / bitumen obtained by evaporeting 
petroleum. 

Asphaltum; Asphalt. 

Asafoetlds: See esefatida. 

Astringent: 55S5 Any substance which contracts body tissue snd blood ves- 
sels. eheeklngthe flow of blood. Styptic. 

Atfophia; See atropine. 

Atropine: C17H23N03 A poisonous white crystalltne alkaloid extracted from 
the belladonna and othar plants of the family Solanaceae. It la used to 
relieve spasms. 10 diminish secretions, to relieve pain and to dilate the 
pupil of the eye. 

Attar; A perfume made from the oetels of flowers. 

Auric chloride: <0?5 AuClj Perch lorlda of gold; terchloride of gold. 

Aurln. aurlne: CigHnOs A poisonous rod synthetic dye derived from irlphen- 
ylmethane: called also rosalic acid and pararoaaUc acid, 

Auroehloride of sodium: Na(AuCl 4 ). 4 H 20 . 

Aoroui chloride: 40?5 AuCI Gold chloride; gold monochlorlde: protochloride 
of gold. 

Aurous oxide: Au 20 gold monoxide; gold oxide. 

Avoirdupois: 5935. 

Asoilc ecld: See nitric acid. 

Aiurlte; 2CuC03 .CufOH) 2 Blue baatc carbonate of copper; s r»atiiral ore of 
copper, It has baen used as a Pigment but la not very permartent. Stone 
blue. 

B 

Sadigaon: 21S8 A cement used by artists to covsr holes and defects. 

9aifi merle: See 5. A water bath or double boiler, 

Belze: A coarse woolen cloth used to cover pool tables, etc. 

Baldwin's DhosDhorous: 4334 A luminous substance. 

Ball licorice: Pure licorice prsoared in the form of bnH^. 

Balm: An aromatic gum resin obtained from certain trees and Plants and used 
as medicine. Balsam. Any fragrant oil or ointment. 

Balm of Gilead: An aromatic ointment prepared from a small Asiatic and African 
tree of the myrrh family. Balm of Mecca. 

Balm of Mecca: See balm of Gilead. 

Balsam: 5090 to SUB Sea balm. 

Balsam of cooalba: See cooekba. 

Balsam of Peru: A raddlsh-brown syrupy balram, obtained from a troofeal Amo- 
rlean tree (Myroxylen paralrae). used as a dlgaitlvt tonic and expectorant 
and In the treatment of ulcers, etc. 

Balssm of sulphur: SlH A boiled mixture of sulphur and olive oil used see 
medicine and as an Ingredient in a metallic glaia. 

Balsam of tolu: A fragrant reddish-brown or yellowish-brown semlsoltd or 
solid balsam, obtained from a South American tree (Myroxylon taataamum) . 



It Is \ised as a stimulating expectorant, an antiseptic and a flavoring for 
cough eyruDS . 

Banana oil: CH3C02CsHn Amyl acetate. Used as flavoring, solvent, ate. 

Bance. banka tin: Tin of high purity from an Cast Indian Island. 

Bandoline: A Sticky, perfumed hair dressing. 

Baric: Read as barium. Baric acetate* barium acetate, etc. 

Barilla: An liacHxe sodium carbonate made from the ashes of SaloU soda and 
other aalt water plants. Formerly much used In making soap, glass, etc. 

Barite: See barium sulphate. 

Barium acetate: 4323 Ba(CgH 302 ) Acetate of baryte. 

Barium chloride: 4234 BaCl2.2H20 Baric chloride; chloride of barium. 

Barium dioxide; See barium peroxide. 

Barium monoxide: See barium oxide. 

Barium monosulphide: Sea barium sulphide. 

Barium nitrate: 4230 Qa(N03)2 Nitrate of baryta. 

Barium oxide: 398S BaO Barium monoxide; baryta; caustic baryta; oxide of 
barium; protoxide of barium . 

Barium peroxide: 4236 BaO^ Barium dioxide; blnoxJde of barium: deutoxide of 
barium; hyoeroxida of barium. 

Barium sulphate: 4231 BaSOs Barite; heavy soar; sulphate of baryta. 

Barium sulphide: 4237 BaS Baric sulphide; barium iron os u I phi de; sulphuret of 
baryta. 

Bark: See tanbark. 

Barm: Yeast formed on brewing liquors. 

Barwood; A hard, red dyewoed of troolcal Africa, from a tree of the genus 
Lingoum. but supposed by some to be from Baohla nltlda. Camwood. 

Baryta: See barium oxide. 

Barytes: Sea barium sulphate. 

Base: A subeiance which forms a salt when it reacts with sn acid. 

Basic lead citrate: See dibasic lead acetate. 

Beeie mercuric sulohate: See mercurous sulphate. 

Basic nitrate of bismuth: See bismuth subnltrete. 

Basillcon: 4964 Anointment. 

Bath: See 3. In the general nature of a double boiler with water, sand, oil, 
ate. being In the bottom pert and the aubstanee to be bathed In the too 
pert. 

Bath brick: An unbaked brick of silaceoua matarlal used to scour and polish 
matals . 

Bath of chalk: Sas chalk bath. 

Batting; Vigorous churning. 

Baum r^erval: $113 A brand of nerve tonic. 

Baum's hydrometer: See 61. 63 (page 131) Sea Kydrometar. 

Bay: An avergraen traa with glossy, leathery leavas. laurel tree. Myrtle wood. 

Bay salt: A very coarse grained variety of common salt, originally obtained 
from sea water. 

Beef'a gell: Gall from cattle. Bes gall. 

Beladorma: A poisonous plant with reddiah ball- shaped flowers snd blsek ber- 
ries; deadly nighiahada. A drug, alao called atropine, obtained from this 
pisnt and usad to dllats the pubil of the aya. stlmulaia the heart, rsltsvs 
spasms, etc. 

Ben: The seed of any apecles of Meringe. The oil expressed from it. called 
oil of ben, is usod lor extracting perfumes and for lubricating dallcata 
machinery. 

Bengel catechu: Sea catechu. 

Benjamin: 8e« bensofc ecld. 

Bentene;432l C$H6 A volatile and inflemable hydrocarbon, formed by distil- 
ling beneolc ecld with Ume. end by the action of heat on various organic 
substancea. Also called beneoin; hydride of phenyl; phenyl hydride. 

Bentoete: A salt or ester of bsneoie acid. 

Bencoated: Mixed or treated with bensolc ecld or gum bensotn. 

Bensoated llnclure: A tincture of gum bertsoln. 

Bentoate of ether, ethyl: See ethyl bensoate. 

Benxoate of soda: KeC7H$02 Sodium bensoate. 

Bentoatie fat: 1516 A mathod of preserving animal fata with bentoin. 

Bensolc acid: 3942-3 CgH$C 02 H An ecld. crystallising in the form of light, 
white, sat In V flakes, which occurs In bensoln snd other retina, In 
cranberries and (combined) In the urine of herbivorous animals. Commerc- 
ially it la preoared from toluene. It is used In medicine as an antiseptic, 
in dye and perfume manufacture, and as a prasarvatJve of foods, etc. Also 
called flowers of ben|amin or bensoln; hydrate of bensoyl; salt of benioln, 

Benzoic ether; See ethyl benzoate. 

Benzoin: A balaemlc resin obtained from Styrax benzoin and from other spe- 
cies of Styrax. It apDears commercially as hard, brittle tears cr masses 
having a fragrant odor and slightly sromatie taste, snd la used in making 
benzole acid, as a stimulant and axpsetorant. and as a oerfuma and In- 
cense. Called also gum benzoin? benjamin, gum benjamin; aia dulcls. 

Benzol, benzole: See benzine. 

Bergamot: A kind of orange (Citrus bergamle) having a oear-shaoed fruit 
whose rind yields an essential oU much used in perfumery. Also the es- 
sence or oerfume made from bergamot fruit. 

Bibulous pao^ Readily absorbing fluids, as blotting paoer. 

Bicarbonate of ammonia: See ammonium blcarbonata. 

Bicarbonate of potassa: See Dotassium bicarbonate. 

Bicarbonate of soda: Sea sodium bicarbonate. 

filcarburat of hydrogen: 4321 CH2:CH2 Ethylene. 

Bichloride of copper: See cuorous chloride. 
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Bichloride of ?3ld: See fturous chloride. lani expseiorent. 



dichlorlde of mercury: See mercuric chloride, 

Bichloride of olatlnum: See oUtli^cue chloride. 

Bichloride of Uru See etannle chloride. 

Bichromate of emmonla: See ammonium bichromate, 
ftichromate of oofash, potasea: See potaesium dichromaie. 

Bicyanide of mercury: See mercuric cyanide. 

Bigaradet The bitter orange; Citrus aurantium. 

Bihydrate of lime: See Calcium sulphate . 

Bile; The bitter, greenish fluid secreted by the liver er>d found in the gall 
bladder. 

Billet: A wooden club. 

Btnacetdte of ammonia: Probably ammonium acetate. 

Binacetate of copoer: See copper acetate. 

Binoxalate of ootass: See potassium oxalate. 

Binoxide of barium: See barium peroxide. 

Binoxide of hydrogen* See hydrogen oeroxlde. 

Binoxide of manganese: See manganese dioxide. 

Binoxide of mercury: See mercuric oxide. 

Binoxide of tin: See stannic oxide. 

Buck's alkallmeter: See 82. See alkaltmeter. 

Bird pepper: A pepper {Capsicum baccatuml having very sinell. oblong, red 
fruits, which are among the most pungent of all red peppers. 

Blscull ware: Vnglased pottery or oorqelain. 

Bismuth nitrate; 4U4-S BKNOala. SHgO Neutral nitrate of blsmulh: nitrate of 
bismuth; ternltrate of bismuth. 

Blsmuthoua oxide: See bismuth trloxide. 

Bismuth subnitrate: 413S BlONOj Basic nitrate of bismuth; fleke while; mag* 
isiry of bismuth; pearl white; trisnitrate of bismuth. 

Bismuth trloxtds: 4 136 6i]03 Blsmouthoua oxide; flowers of bismuth; oxide 
of bismuth; protoxide of bismuth: teroxtde of bismuth. 

Bistre: 2692 A brown color preoersd from the root of beech-wood. 

Bisulphate of pouih. potasae: See ooiasilum bliulphate. 

BisulPhsts of loda: See sodium bisulohste. 

Bisulphide; Seme as disulphide, usually. 

Bisulphide of ca^n: Sea eerbon disulohide. 

Bisulphide of mercury: See merourie sulohlde. 

Bisulphite of potash: See potassium hydrogen sulphite. 

Bisulphite of sodium: See sodium hydrogen sulphite. 

Bitulphuret Of carbon: See carbon disulphide. 

Bisulohuret of Iron: See iron bi or disulphide. 

Bisulohuret of tin: Sn$2 Stannic sulphide. 

BUanrate of potails; See potassium bltervste. 

Bitter almond: A variety (Amygdelus eommunus emere) of the common almond. 

Also, its exiremeiv bitter seed. 

Bitter apple, cucumber. geurd;.S«e colocynth. 

Bittern: The bitter mother liquor that remains in leltworka after the Selt has 
crystellUed out. from it ere obtained magnesium chloride end sulphete» 
sodium sulphate and bromides and iodides. 

Bitumen: Any of several substances obtainsd as asphaltic residue In the die* 
tlllation of coal ter. petroleum, etc., or occ^ing as natural aapheit. 

Black antimony: The mineral atibniie. etpecially when prepared ea a black 
Powder, as for medicinal use. 

Black antimony sulphide: See antimony sulphide, black. 

Black cohosh: The bugbane (Clmicifuge racemoae); black snake root. 

Black Jack: See sine sulphide. 

Black lead: See graphite. 

Black liquor: See protoacetete of iron. 

Black oxide of cobalt: Saa cobalt oxide. 

Black oxide of copper: Bee cupric oxide. 

Black oxide of manganese: See manganous oeroxide. 

Black oxide of mercury: See mercurous oxide. 

Black Pitch: Asphalt. 

Black precipitate: Sea mercurous oxide. 



Bloom sugar See A stage In oreDerlng sugar for making candles 

Blowing of flowers: To bloom. 

Blue, bluing: A blue liquid or powder, usually of Indigo, used In rinsing whits 
fabrics to prevent yellowing. 

Blue copoeras; See eu^lc sulphate. 

Blue galls: See aleopo galls. 

Blue stone: See cupric sulphate. 

Blue verdlter; 2668 Azurlte blue. 

Blue vitriol: Sea cuortc sulphate. 

Bodkin: A dagger , 

Boiled oil: 2725 An oU whose drying properties heve been Increased by heat* 
ing, usually with dryers, as lead and manganese oxides or salts. Boiled 
llneeedoll fe used In oalnts. vemlshss, printing Inks, linoleum, elc. 

Bolted: Any substence sifted through a cloth or sieve. 

Bone ash: See calcium phosphate. 

Bona dust: Bona meal. 

Bone fat: The fatly matter in bones, extracted by meena of heal or solvents, 
and used chiefly in candles and cheap soap. It is drab to dark*brown and 
usually coAtatfts free fatty acids, lime soaps, calcium phosphate, send 
etc. 

Bone gelatine: 4367 Gelatkna taken directly from bones. 

Bones ei: Comfrey. 

Bone-spirit: An animonlacal liquid obtained along with bone oil in the dry dis- 
tillation of bones . 

Bone-eolrit salt: The residue left from evaporating bone-spirlt. 

Book muslin: Bookbinder's muslin. 

Boraclc add: H3BO3 Boric acid. 

Boreie of soda, sodium: See sodium borate. 

Borax: See sodium borets. 

Bose: A ball of cotton wool enclosed in fine silk on which polishing materiel 
Is put (or smooching surf aces. 

Bougie: 6369 A long slender insuumsnt. Introduced into the urethra, esopha- 
gus. or rectum, to overcome any nerrowing of those eansls. 

Boulley's filter: See 41. One type of filter. 

Bouquet: French for an aromatic extract. 

Boxwood: The very close-grained, heavy, tough, hardwood of the box (Buxus), 

It IS white or light-yellow m color, and its hardness and line grain make u 
valuable in wood engraving and in the msnufaeturs of musical Instruments , 
rules, tool handles, carvings, etc. 

Bren bath: See 1B9, A process of drying newly dyed matarlsl. 

Brandy mere: Brandy distilled from the dregs, refuse and pulp left after making wine, 

BreaiK brazilwood; The wood of various tropicaJ Amsrican speeisa or Caesal- 
piAia or related genera. It Is used in cabinetwork, but mors ssoecially, 
being a soluble redwood, in making rad and purple dyes. 

Bright lead thavirgs: New lead shavings; unexidised. 

Brimstone: 4349 Sulphix, 

Britannia. Briienrta metal: 3340, 3417 A Silver* white alloy of tin. antimony, 
bismuth end copper, largely used for tableware. 

British Oil: 5362 A rubifacient Ijnimsnt. 

Bromste of poiesh: iSrOg Potassium bromaie. 

Bromide of ammonium: 4227 NHgar Ammonium bromide. 

Bromide of cadmium: 4263 CdBr2 Cadmium bromide. 

Bromide of poieasium: 4196 IC6r Potassium bromide. 

Bromide of soda: 4214 KeBr Sodium bromide. 

Brown blaze: In zinc processing, the color of the blaze which indicates cad- 
mium end arsenic. See 3310. 

Brovm oxide of lead: Pb02 lead dioxide. 

Brown oxide of manganese: Mn02 Manganese dioxide. 

Brown red: See ferric oxide. 

Brownsulohur: 43^0 Sulphur melted for moldlr>g, 

Brucia. brucine: 4006 C23H26N2O4 A poisonous alksloid found with strych- 
nine In the seeds of species of Strychnos. A victim spoeers to be having 
a heart attack. 



Black resin: CoMTon reein - darlc* 
Black tuiohur: See sulphur vivum. 



Black lulphuret of antimony: See antimony sulphide, black. 
Black sulohuret of mercury: See mercuric sulphide. 



Bladder: 6239 Animal bladders used as containers end as pliable covers for 



Buehu: The dried leaves of Barosme betulJna or 6. cranulata. Used as a diu- 
retic erxd diaohoretlc. 

Buckbeen: A plani {Menyanthes trifoliate) growir^ in bogs in America, having 
ciustere of white or purpflsh flowers and Intenssly bitter leaves, toms* 
times used In medicine. 



pots. etc. . as we use plastic wrap. Buckram: A coarse cloth of linen or hemp, stiffened with sizing or glue, used 

Blanch: To remove vegetable skins by scalding. In hats or garments to keep them In shape. 

Bland medium: Neutral; neither caustic nor add. Bugbane: Seectmifuga. 

Blanqueite: A crude soda made from the ashes of marine plants. Bullock's gall: Gall from bulla, See gell. 

Blast lamp: A lamp provided with some arrangement for intensifying coo^usilon Bung down: To hold Immersed as with hotdir>g Picklas or kraut Immersed In 
by means of a blast. liquid. 



Bleaching liquor: 104 A solution of calcium hypochlorite. 

Bleaching powder: See calcium hypochlorite. 

Blistered steel: Crude steel formed from wrought Iron by cementation (see 
3274) - so called from Its blistered surface. 

Block tin; Solid tin as opposed to tin plate. 

Blond: A sUk bobbin lace originally me color of raw silk or blond heir, but 
now usually bleached white or dyed black. 

Blood cement: 2)72 Bullock '■ blood thickened with celciun oxide. 

Blood heat: 96.6* F. 

Blood root: A North American plant of the poboy family, (Senguinaria canaden- 
sis) . It has acrid emetic Droperties and the rootstock is used ae a stietu* 



Burgundy pitch: A yellowish- brown, hard, viscous resin, oreparsd from the 
exudation of the Norway sprues (Plcea ables); also, resin from snyof var- 
ious Pines, sold under this name. Used in medicinal Plasters. 

Btxned selenite: Selenite roasted to a Powder. See selenite. 

Bixnei: The plant, Poterlum sanguisorbo . the common burnet, often occurlng 
as a weed in fields of seln foin, which it reaemblss. 

Burning fluid: Probably a mixture Of wood alcohol and turpentine. 

Burnt alum: Alum which has been dried at 200*C. and powdered. It is a caus- 
tic used to remove dead tissues. Also called dried alum. 

Bwni borax: Calcined sodium borate. 

Burnt Ivory: Bonee burned to a powder. 
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Burnt Boct: Probably lampblack. 

Burnt Bugac: Caramel. 

Butt: A cask holding two hogaheads. or 129.7 gallonl. 

Butter o^ antimony; See antimony chloride. 

Butter of cacao; Cocoa butter. 

Butter of nutmeg: A soft yellow or brownish fat of nutmeg odor obtained from 
nutmegs. Used in pomades and medicines. 

Butter of tin: See stannic chloride. 

Butter of zJac: See eirtc chloride. 

Butyrate of amyl: C3H7.COOC5HU Amyl butyrate. 

Butyrate of ethyl: 4 293 C3H7. COO. CjHs Ethyl but yrete. 

Butyrate of magnesia: Mg<C3H7C02)2* Magnesium butyrate. 

Butyric acid: 9966 C3H7CO2H. 

Butyric ether: See ethyl butyrate. 

Buiyrine: 4260 (C3H7 .000)303 H5. 



c 

Cadmium iodide; 4262 Cdl2 Hydrolodate of cadmium, 

Cadmium sulphide: CdS Cadmium yellow? greenockite? eulDhHe of cadmium. 
Cadmium yellow; See cadmium sulphide. 

Cajeput, cajueut: An East Indian tree (Melaleuca leucadendron); called also 
paperbark and white tree. It yield# a pungent greenish oil known as oil of 
ca)uput. used si e stimulant. errttsDasmodlc. and anodyne, but chiefly as 
a local application tn skin diaeaaes. 

Cake alum: Saa aluminum lulphete. 

Calabria licorice: Licorice from Celabria. Italy. 

Calamine: $761 H22nSlO$ Zinc silicate. 

Celcic: Read as calcium. Calcic aulphat«*calclum sulphate, etc. 

Calcic hydrata: See calcium hydrovlde. 

Calcinated alum: Alum burned to a powder. 

Celelnailon: 3649 to burn or roaat to a powder. 

Calcine, calcined: Saa eelclnatlon. 

Calcined antimony: See dieohoretlc antimony. 

Calcined magnaaia: See megneaium oxide. 

Calcined oyttar shells: See calcium oxide. 

Calcined plaster: See eslelum sglphete, 

Calcined sulphate of iron: Calcined ferric sulphate. 

Calelta: See calcium carbonate. 

Calc spar: See calcium carbonate. 

Calcium carbonate: CaCOs Calcite? calc spar? chalk; creta oraecipitata* 
limestone? marble? whitening? whiting. 

Celcium chloride: 4247 CaClj fixed ammoniaeei sail? muriate of lime. 

Calcium hydroxide: 3994 CalOH): Calcic hydrata? hydrated lime: lime water; 
slakad lime. 



Canker: In plants a lesion of the bark, also sometimes Involving the wood 
of a tree or shrub or. more rarely, of an herbaceous stem, cagsed either by 
bacteria, fungi, or other agencies. 

Cantharldal collodion: 4742. 

Caniherldes: A ceeparatlon of dried blister beetles or Spanish fly (Cantharis 
veaicatoria). used externally as a rubelacism and vesicatory, and internal- 
ly as a sttmulani to the genitourirxary mucous membranes. 

Canton's phosphorous: 433$. 

Caotchouc: Rubber; India rubber: pure rubber. 

Caotchoucine: A mixture of hydrocarbons (including isoprene, dioeniene, etc,) 
Obtained by the dry distillation of pure rubber? called also rubber oil and 
caoutchouc olK It It used as a rust preventive, as a denaturant of alcohol, 
etc. 



Cape aloe: A much-branched South African plant (Aloe fsrox) with reddish, 
prickly, succulent leaves. 

Caplllelre: A syrup prepared from the meidenhair fera 
Capital: The top pan of a still . See G oi the diagram In U. 

Capsicum: The dried ripe fruit 0/ Capsicum fructescens, a hot red pepper, 
contalr»lng capsaicin, and used as a gastric and intestinal stimulant and 
and as a rubefacient. 

Capsule; An evaporating diSh. 

Caramel: 694 Sugar burned for coloring and/or a flavor. 

Carbolic acid: See ohenol. 

Carbolic acid pap^: 1614 Wienol Impregnated paper for wrapping meats to 
preterve them. 

Carbonate of ammonia: See ammonium carbonate. 

Carbonate of baryia: 4233 8aC03 Barium carbonate. 

Carbonate of coball: 4 2S2 C0CO3 Cobalt carbonata. 

Carbonate of copper: See copper carbonate. 

Carbonate of Iron: See ferrous carbonate. 

Carbonate of lead: See lead carbonate. 

Carbonate of lime; See calcium cerbonate. 

Carbonate of llihia: See lithium carbonate. 

Carbonate of magnesia: 4240 MgC03 Magnesium carbonate. 

Carbonate of oxide of ammonia: See ammonium carbonate. 

Carbonate of ootash. potasss: See potesslum carbonate. 

Carbonate of soda; See sodium carbonate. 

Carbonate of stroncia: See etroMium carbonate. 

Carbonate of zinc: See zinc carbonate. 



•• a# cejcium carponata or 

sodium carbonate. 

Carbon bisulphide: See carbon disulphide. 

Wlulphid. e> c.rb«n, 6i,«lphur,t „,bon, 
carbon bisuliAide? carbon aulphidi; carburet of sulphur 
Carbonic acid gas: 391 3-4 CO2 Carbon dioxide. 

Carbonic gas: Carbon dioxide. 

Carbonic oxlda: 4g64-$ CO Carbon monoxida; gasaous oxide of carbon? pro- 
toxide of carbon . 



Calcium hycoehlorlt.: 424S CaOCl2 Blaachinf liquor; bicachinq oemder: chio- 
ride of lime? ehlorlnstad Ume? oxymuriate of lima. 

Calcium light: Limelight - A light source produced by directing an oxyhydrogen 
flame on a cylirder of Una. 

Calcium moneaulphids! See calcium sulphide. 

Calcium monoxide: See calcium oxide. 

Calcium nKTete: 2233 CafN03)2 Lima saltpeter; nitrate of Ume. 

Calcium oxide: CsO Calcic oxide; calcined oyatar shells; calcium monoxide; 
gulckllme; unsisksd lime. 

Calcium phoiphats! 4635 Ci3(POs)2 Bone ash; phosphate of lime? trlcalclc 
phosphate. 

Calcium sulphate: CaSOe.2H20 Blhydrate of Ume; calcic aulphate; gypsum; 
plaster of Paris; salenite; sulphate of lime. 

Calcium sulphide: CaS Calcium monoaulphide; lulphlda of calcium; sulphu- 
ret of calcium. 

CaUsaya: Yellow cinchona bark from Cinchona callssya. C. ledgerlaiHi. or a 
hybrid of either of these with other apMles of Clnchor^a; yellow bark 

Calomel: See mercurous chloride. 

Celiche: See Sodium nitrate. 

Calomba calombo. Colombo, columbo: The root of an African plant (Jateorhiza 
columba), family Manispermacal . It contains the bitter principle columbln 
and Is used as a tonic. 

C»mel'i h«lr bru»h. or pencil: A tmaU bruih uted by palnlere. made usually 
of hair from the tails of squirrels . ' 

cemornlle: The dried flower heads of Anthemls nobllis end Metricerla chemo- 
mllla. used as aromatic bitters. 

Campeachy logwood: Logwood Irom Camoechy. Mexico. 

Camphene: 4317 Purified spirits of turpentine. 

Camphorated acetic acid; 3895. CHaCOOH 

‘^‘^Icotol*'^ ■= 0"'>*'=r m.sed with or« 0.,, 

Camwood: See barwood. 

Canada balsam: The turpentine yielded by the balsam Ur. 

Canella, cannella: A genus of trees of the type of the canella-bark faoUly 
(Cawllaeeaa). The only species is C . wlnteranda of southern Florida and 
the West mdles. which is called the cinnamon bark, whitewood and wild 
Cinnamon. 






Carbon sulphide: See carbon disulphide. 

Crboy: A ql*„ boi.l. enclosed In * bo», or (ormefly In wickerwork, 
now Chiefly for carrying corrosive liquide. 

Carburet: A carbide; also to roast to blecknesi. 

Carburet of Iron: See graphite. 

Carburet of eulphor: See carbon disulphide. 

Cardemom. cardamon, cardamwm: The aromatic capaular fruit of an Cast Ind- 
ian herb (Cleiaria cardamomum). The seeda are used as a condiment and in 
medicine as an adfuvent to other aromatics, stlmulantt and stomachics 

Carmlfte? A red color mada from cochineal. 

Carmlnitive; A medicine to relieve flatulence. 

CsrTOnoll; S5I3 A lotion of squal Mrn of llniued oil ar»d lltnswai.r. applied 
to bums and scald#, 

Ceruidge oaoer: A thick, stout caper lor making cartridges? a rough tinted 
paper used for covering wails; an Inferior kind of drawing paper. 

Cascarllle: The aromatic berk 0/ a Bahamian shrub (CWon elutarla). ft is used 
used lor making Incense and as a digestive tonic. 

Case harden: J297 The process of giving e steel surtace to Iron. 

casein? a ^ein that Is one of the chief constituents of milk and the basis 
of cheese. 

Cassia: The bark (cassia bark) of certain tropical evergreen trees, used like 
clnnaiBOn. 

Ceaslterlte: See atannle oxJde. 

Castor bottle: Bottles used for holding esator oil. 

Catarrh: Inflamatlon of a mucous membrane of the nose or throat with an In- 
creased flow of mucus? hesd cold. 

Catechu: An extract of the heartwood of either of two East Indlsn acacias 
(Acecla catechu and A. catechu sundra). 

Cathartic: A strong laxative. 

Caustic: Something that will burn or destroy living tissue by chemical action: 
oorroelve. 

Caustic anllmonyr See antimony chloride. 

Caustic baryta: Sea barium oxide. 

Ceustlc lye; Redundant. All lye Is caustic. 

Caustic potash, potasss: See potaisivm hydroxide. 

CausUc soda: See sodium hydroxide. 

Cadrat, cedrate: The citron. 




GRANDDAD'S BOOK OF CHEMISTRY 7 



DICTIONARY 



Cel»lu9* therrnometdn See 65. A centigrade thermometer. 

Cementation: A process which conatsts in lurroimdlrtg a lolld bodywlth a 
powder of other snbatancet, and heating the whole to a degree not euffi* 
cient to cause fusion, the physical properties of the body being changed 
by chemical combination with the oowden thus. Iron becomes steel by 
cementation with charcoal and green glass becomes porcelain by cemen- 
tation with send. 

Centaurlum: A genus of herbs of the gentian family. 

Centigrade: See 6 S, 6 $. A thermometer which meaaurea the freasing point at 
zero and the boiling point at 100 *. 

Cerate: An ointment prepared for external application, consisting assamially 
of wax (sometimes resin or spermaceti) mixed with oil. lerd and madlclAal 
Ingredients . 

Ceruleo sulphate of ammonia: See ammonium sulphate. 

CerulBo sulphate of potassa: See potassium sulphate. 

Cerussltai See lead carbonate. 

CevadULa: Saa sabadlUa. 

Ceylon cinnamon: Caylonesa Cinnamomum saylanleum. 

Chalcontrlta: See cupric sulphate. 

Chalk: See calcium carbonate. 

Chalk bath: A hot water ar^d brine solution of ealctum carbonate In which 
ly dyad material it worked. See 169. 

Chalybeate; Anything Impregnated with salts of iron; having a taste due to 
Iron. A chalybeate water. Uguld or medicine. 

Chamber lye: Urine. 

Chamomile: Set camomile. 

Charged: Filled; Impregnated. 

Chedcerbarry: See oil of wlntergreen. 

Chemicr A solution of indigo sulehate whose acid has been neutralised with 
sodium carbonate. 



Chill saltpeter: See sodium nitrate. 

Chi-. 0 ,.r,e: Th. U,.ld known In 187i. M.d. fnm o.lrol.«m; 



Chromous oxide*. 2701 CrO Chroma green; green oxide of chromium; monox- 
ide of chrooikum; protoxide of chromium. 

Cicatrise: To induce the (ortnation of a scar. 

Clmliuga: 4592 A small genus ol herbs of the crowfoot iamily (Ranunculaceae). 
the bugbanes. ’Hie roots ol Cimifuga racemosa, the black cohosh, used in 
rheuoietism and dysmenorrhea. 

Cinchona: The dried bark of any of several speclas of Chmchona (especidUy 
C. ledgeriana and C. succirubra) or their hybrids, containing the alkaloids 
gulnine, cinchonine, guinadme, cinchomdine. etc. It is used as a cure in 
malaria, as a reducer mother fevers and as a bitter ionic and stomachic. 
Called also Peruvian bark ; jesuU's bark. 

Cinnabar: See mercuric sulohide. 

Citrate of bismuth; BlC^HsO; Bismuth citraie. 

Citrate of iron: See ferric citrate. 

Citrate of magnesia: 4805 Mg3(C6Hs07)2 Magnesium citrate. 

Citrate of sesquloxlde of iron: See ferric citrate, 

Citrine, citron: Pertaining to citrus fruits, 

Civet: A substance found In a oouch near the saxual organs of the true civet 
cats. It IS used as an lr>gradient In perfumes. 

Clap; In washing, stretching the wet material, relaxing ii, then bringing u 
out again sharply. 

Claret: A red wine. 

Clarified; Made clear. 

Coagulum; A coagulated mass or substance: a dot or curd. 

Coal tar creosote: See Phenol. 

Coaly: Conuinlng carbon. 

Cobalt black: See cobalt oxide. 

Cobalt chloride: 4251 CoCU Chloride of cobalt: cobalt dichloride; cobaltous 
chloride: hydrochloride of cobalt; muriate of cobalt. 

CobalUc oxide: See cobalt peroxide. 

Cobalt monoxide: See cobalt protoxide. 

Cobalt nitrate: 4250 Cobaltous nitrate; nitrate of cobalt. 



ky volatile and combustable: actually, a liquified gas. 

China grass; The stiff, dried. hahd*cleaned but not degummed fiber of reolc. 
Chinehona: See cinchona. 

Chio turoentina; Moat likely a brand nama. 

Chirate. chlrayta. chlrctca: The dried plant Swertla chlrate. of northern India. 

U la used as a bitter tonic. 

Cnloralum: See aluminum chloride. 

Chlorate of barium, baryta; Be (0103)] Barium chlorate. 

Chlorate of potaah. poiaaaa; See potassium chlorate. 

Chlorate of soda: SaCl 03 Sodium chlorate. 

Chlorate of thallium: TICIO 3 Thallium ehlorata. 

Chlorethana; Sea aihyl ohlorida. 

Chlorhydric acid: Sae hydrochloric acid. 

Chlorhydric ather; Sea ethyl chloride. 

Chloric ether: See ethylene chloride. 

Chloride of aluminum: See aluminum chloride. 

Chloride ol ammonium: See ammonium chlerlda. 

Chloride ol antimony; Saa arttimeny chloride. 

Chloride of arieruc: See ersenlc trichloride. 

Chloride of berlum: See barium chloride. 

Chloride of bentoyie: CgHsCO.Cl Bensoyle chloride. 

Chloride of celcium: See eelcium chloride. 

Chloride of cobelt: See cobalt chloride. 

Chloride of copper: See copper chloride. 

Chloride of ethyl: See ethyl chloride. 

Chloride of gold: See gold chloride. 

Chloride of Iron: See ferric chloride. 



Cobeltous oxide: See cobelt oxide. 

Cobalt oxidai 42$Q CoO AsboUta: black oxide of cobalt; cobalt black: cobalt 
monoxide; cobaltoue oxide: gray oxide of cobalt; oxida of cobalt; protoxida 
ol cobalt. 

Cobalt peroxide: 42S0 C 02 O 3 Cobaltic oxide: cobalt sasquioxida. 

Cobalt satquioxlde: See cobalt peroxide. 

Cocculua indicus: The berry of e woody vine (Anamlrta eocculoui) of the Cast 
Indies. It is very poisonous and yields eicrotoxin. 

Cochineal: A dyeatulf eoniliung of the driad bodias of females of a scale 
insect (Dectyloplue coeeua) . 

Cocoa butter: The yellowish*whlte fat of the eaeae seed. 

Coddle: To cook elowly and gently, as eggs or fruit, in water just below ihe 
bolUog DOim. 

Cohobaiion: To repeat the disuiletlon of sometning. 10 pour tne liquor back 
upon (he meiier remaining in the vessel or upon fresh materiel. 

Colchicuei: The dried root or dried seeds of Coiehicum sutmnale, which eon* 
tain the alkaloid colchicine andooiieisan emetic, diuretic, end eathar* 
lie action. U is used chiefly for gout and reurnatlsm. 

Coleethar; See ferric oxide. 

Cold drawn lineeed oil: Prepared without the uee of heat. Hew, unboiled. 

Collodion: 4749-4 A viicoua eoiuUon of pyroxylin In a mixture of alcohol and 
ether; alee, aometimes. a aimlUr solution el pyroxyUn irt soma othar sol- 
vent. ee acetone, ueed as a coating for wounda. for photographic films, 
email balloons, membranes, ate. 

Colocynth: A Mediterenlan end African he rba clous vlcie (Cltrullus colocynthli) 
allied to the wetermelors also, its fruit, from which is prepared a powerful 
cathartic. Called alio bitter apple, bitter cucumber errd bitter gourd. 



Chloride of lime: See calcium hypochlwite. 

Chloride of magnesium: See magneeium chloride. 

Chloride ol manganeae: See manganese chloride. 

Chloride of mercury: See mercurous chloride. 

Chloride of nickel: See nickel chloride. 

Chloride of plednum: Sea pletinum chloride. 

Chloride of ootaah, potasia. potassium: See potassium chloride. 
Chloride of silver: See Sliver chloride. 

Chloride of soda, sodium: See sodium chloride. 

Chloride of tin: See stannous chloride. 

Chloride of zinc: See zinc chloride. 

Chlorinated lime: See calcium hypochlorite. 

Chlorine water: Common bleach or chlorine in solution, 

Chlorodyne: 5200 A patent pein-killer with a chloroform base. 
Chloroform: 427 1-S CHCI 3 An aaslly-mede enasthetic. 

Chlorophyl; The green coloring matter of bUnts. 

Choke damp: Carbonic acid gas. 

Cholagogue: Anything promoting the discharge of bile from the system. 
Chromate of baryta, barytes: BaCrO^ Barium chromate. 



Colombo, colutnbo: See calombe. 

Colse: Hapeeeed. 

Compound: A comblnetion of different elements. 

Compound ethers: See ester. 

Concenuated elunu See aluminum sulphate. 

Condinertt: A Masoning or relish for food. 

Cortgelellon: To go trom a liquid to a solid through cooling, as watsr to ice 
or molten metal to solid. 

Congreve matches: An early friction natch, 

CorUutt: The dried, full-grown, but unripe fruit of the pol ton hemlock (Conium 
maculetum). containing the alkaloids conlne and methyl conlne and used 
es a eedetlve. Also, one of the deadliest poisons known. 

Conserve of roses, etc.: A medicinal confection made of undried vegetable 
eubsunces mixed with finely Powdered refined sugar so as to form a uni- 
form maea. 

Coomb: four buahels . 

Copaiba: An oleocealrt obtained trom several South American species of copal* 
fere as e vUcld. transparent, pale-yellow or brown liquid of aromatic odor, 
ft le a stimulant and diuretic and is much used In affections of the mucous 



Chromate of lead: Sea lead chromate. 

Chromete of potash, potassa: See ootassium chromate. 

Chrome alum: CrMSOq] 2 . 12H2Q Chromium acid sulphate, Used In tanning 
and as a mordant in dying. 

Chrome green: See chromous oxide. 

Chrome orange, red: See lead dichromate. 

Chrome yellow: See lead chromate. 

Chromic acid; i94S-B H2Cr04. 



nenbranei. 

Copal: A herd resin obtained from various troolcal trees and used in varnishes 

Copper acetete: 4096-9 Cu<C 2 H 302)2 Binacetata of copper; crystallited 
verdigris; crystals of venui; neutral acetate of copper; normal acetate of 
copper; aubacetate of copoer. 

Copper ereenite: 27)1 Cu^aOj)} Arienite 0 / copper; mineral green: Pans 
green; Scheele's green. 

Copperas: See ferrous sulphate. 
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Copp*r carbonate: CUGO3 Dibasic carbonate of coppei; dlcarbonete of coo- 
per; green copper carbonate; loalachue. 

Copper dost: Finely powdered copper. 

Copper ferrocy a aide: 409a CuPeCyg Perrocyanide of cooper; pcussiate of 
copper. 

Copper foundings; Copoer melted and cast. 

Copper pyrites: CuPeS2 Chaleopyrite; copper^lron sulphide. 

Cooper scales: The black scaly coeung of oxide on the surface ot heated coo 
per. 

Copper sulphate: See cupric sulphate. 

Corelhne; A poisonous yellow dye, the sodium salt of aurln {rosolic acid). 

Cordial; An aromatized and sweetsned spirit, used as a beverage or as a res- 
torative; a liqueur. 

Corm, corcns: Plant bulbs such as tulip bulbs, etc. 

Corrosive: Any agent which destroys matter; a caustic. 

Corrosive chloride of mercury: See mercuric chloride. 

Corrosive sublimate: Sea mercuric chloride. 

Corundum; See aluminum oxide. 

Cosmetic mercury: See mercuric ammonium chloride. 

Cotyledons: The first leaf, or one of the first pair or whorl of leaves at the 
end of a stern, such as cloves, 

Cowhage; A tropical woody vine (Mucuna prurient) having crooked pods cov- 



granular curds, leaving behind an impure, elkeline liquor. 

Currier; One who curries and dresses leather alter it is tanned. 

Cwt.r Se« Hundredweight. 

Cyamelid. cyamelide: C3H3N3O3 A white, amorphous compound formed by 
the polymerization of cyanic acid. 

Cyanate of ammonia: 4323 Healed urea. 

Cyanate of ootaesa: KCNO Potassium cyanate. 

Cyanate of silver; AgCNO Silver cyanate. 

Cyanide of merciiry: See mercuric cyanide. 

Cyanide of ooiash. ootassa: See potassium cyanide. 

Cyanide of silver: See silver cyanide. 

Cyanide of 2lnc: See zirK; cyanide. 

Cyanogen: (CN)2 A colorless, very oolsonous gas, oreoared by Keating a 
mixture of I part mercuric cyanide and I part mercuric chloride. 

Cyanuret of potassium; See potassium cyanide. 

Cyanurei of zinc: See zinc cyanide. 

Cyanurlc acid; C3N3(OH)3 A white, crystalline, almost tasteless acid. 

D 



ered with barbed, brittle hetri which cause intolerable itching. Also, 
these hairs, mixed with honey or other vehicles, used to expel worms. In 
the U.S. the crumpet creeper. 

Crackled sugar: In candy making, the ststc that the melted sugar that har^gs 
to a stick dipped Into it. and dipped directly .Into cold water, is rioi dis- 
solved off. but turns hard ertd snaps. 

Crepe, crape: A kind of thin worsted stuff, formerly used for the gowns of 
clergymen, 

Crawly root: Cora^ root, coraUorhlsa odontorhi 2 e. 

Creem of tartar: See potassium bueruete. 

Craosote oil: That part of tha wood-tar distillate from which creosote la ob* 
tainad by purification. 

Greta prsacipltata: See calcium carbonate. 

Crocus, crocus martis. crocus of mars: Set fame oxide. 

Crocus of antimony: 4129 A brownlsh-yallow product, mairtly sodium or poc* 
assium thloantimonite obtained as a slag In rsflrvLng entlmony. 

Crocus powdar; See ferric oxide. 

Croton oil: A viscid, send, yellow to brown fixed oil. obtained from the seeds 
of Croton ilglium. a small Cast Indian trea. U is a drastic cathartic, a vea- 
leant ind a suitulant. 

Crude antimony; Sea antimony sulphide, black. 

Cruda native sulphur: Saa sulphur. 

Cruda tartar: Unorocasaed ootasiium bitartrste. 

Crutch; A long stick, having the form of en inverted T, used for stirring soep. 

Crystallized sods: NaK 003 CrystsUins sodium carbonate. 

Crystallized verdigris: See copper acatata. 

Crystals of tartar; See potassium bitartrata. 

Crystals of tin: see Stannous chlOride. 

Crystals of venua: See cooper acetate. 

Cubeb, cubebs: The dried, unripe nearly /uU-grown fruit of hper cubeba, 
which IS crushed and smoked in cigarettaa for asthma end from which there 
IS prepared an oleorasin used in the treatment of gonorrhea end nesel cei- 
arrh. 

Cubic nitre: See sodium nitrate, 

Cucurbit: The main body of a still. See 13 A. A vessel or flask for distllle- 
tlon. used with, or forming oart of an alembic; matrass. 

Cudbear; See archil. 

Culelfuge: Mosquito end flea reoelUnt. 

Cullender: CoUender. 

CuUet: Broken or refuse glass, a certain amount of which Is neceseery In the 
batch . 

Culm: 33 14 A kind of coal found in Wales. 

Cupel: A small, shallow, porous cup. esoeclelly of bone ash used In essay- 
ing to separate precious metals from lead. etc. 

Cupellatlon: 3191 The refinement of gold or silver, etc., in the cupel by ex- 
posure to a high temperature in a draft or blest of sir. by which the metal 
is oxidized and slnke Into the porous cupel. 

Cupric chloride: 409P CuCl 2 Chloride of copper; copper chloride; r»eijtrel 
chloride of copper. 

Cupric (errocvanlde: CugPefCNlg . f O Perrocyanide of copper; pruselete of 
copper. 

Cupric nitrate: 4091 Cu(N 03 ) 2 . 3 H 20 N ItfSte. of copper , 

Cupric oxide: 4092 CuO Black oxide of cooper; deutoxlde of copper; melecon- 
Ite; oxide of copper; protoxide of copoer; tenorite. 

Cupric sulphate: 4096 CuS 04 , 5 H 20 Blue copoeres; blue stone; blue vitriol; 
chalcontrlte; copper sulphate; Roman vitriol. 

Cuprite: See cuprous oxide. 

Cuprous chloride: CuCl Bichloride of copper; dlchlorlde of copper: eubchlo- 
ride of copper. 

Cuprous oxide: 4094 Cu20 Cuprite: dioxide of coopcr; red cooper ore: red 
oxide of copper; suboxide of copper. 

Curcuma: See tumeric. 

Curd: In soap making, the granular mass of soap which separates from the lye 
and rises when salt is added to the boiled liquid. 

Curd soap; A soap making process during which the soap rises to the top In 



Oamar. gum; A resin derived from various evergreen trees of the ger\ue age- 
this. In Australia. New Zealand and the Weet Indies. Used mostly for 
making a colorless varmeh. 

Damping off: A diseased condition of seadllr^gs or cuttings caused by certain 
parasitic fungi which invade The plant tissues neer the ground, producing 
rotting, usually with moist lesions on the item. 

Dash wheel: A washing machine constiting of a revolving drum divided Into 
compartments. 

Decenteiton: See 10. 

Decoction: See 34. 

Defecation: See 3849. 

Detlsgraiion; See 11, 

Deleterious: Hurtful or destructive; noxious. 

Deliquescent: Hevlng e strong altreetlon to water, 

DalPhine. delphinine; A ooftpr^ous cryitslUne alkaloid obtained from various 
larksours (genus Delphinium) and used In an ointment to relieve neuralgia. 
Also used to kill lice. 

Denaiured: Made unfit for drinking. 

Oeodorited alcohol: Alcohol distilled free from odorous substances. 
Deohlogisttcaied; Any substance hevlng had all its oxygen removed. 
Depileiory; An agent used to remove hair or wool. 

Daour«ilox: Th» tet of »«rilyin, or rrt•ll^g fluid! frofr n.i«celUn(sul n.«tt«r. 
This IS done by decantation, when the unwanted matter is deposited on the 
bottom of the vessel: or by skimming, fining or elsrUvina 
Desiceailon: See 12. 

Despumetion: To sMm; to clarify by removing scum or ImpurJiiei, 

Oesqumailon: To oeel off in the form of sea Its. To seels off. 

Deutoxlde of barium: See barium bsfoxide. 

Deutoxlde of coooer: See cuoric oxide. 

Deutoxlde of hydrogen: See hydrogen peroxide. 

Deutoxlde of manganese: See manganese dioxide. 

Deutoxlde of mercury: See marc uric oxide. 

Dextrin, dextrine; See 434S. 

Olecetete of lead: See tribes ic lead acetate. 

Diachylon; $043 A eleoter made out of litharge and aither olive oil or olive 
oil end lard, hence consisting assentlslly of lead oleate mixed with smalJ 
smounu of glycerin and oleic eeld. It is used for skinned surfaces ar>d 
wounds end •• an adhesive. 

Dl-emmonlc carbonate: Sea ammonium carbonate. 

Diaphoretic: See sudorific. 

Dlephorettc entlmony: Calcined antimony. 

Diephram: A dividing membrane, or thin partuioiv 
Oletomaceoua earth: See Infusorial earth. 

Dibasic carbonate of copper: See copper eerbonete. 

Dicerbonete of copptn See copper carbonate. 

Dlchlorlde of copper: See euorous chloride. 

Dlchlorlde of mertganese: See manganese chloride. 

Dlchlorlde of oleUnum: See pletlnous chloride. 

Dlchlonde of tin; See stannous chlorida. 

Dlchromete of lead: See lead dichromate. 

Diffused: Spread out; not concentrated. 

Dlgeatlon: See 40. 

Dtgeative selt of silvlua: See potassium ecetets. 

Dlhydric sulphide: Sea hydrogen sulphide. 

Dilute percolate: Diluted alcohol added to an already percolated eubstence In 
order to remove the lest of Its esssnea. 

Dilute spirits: Alcohol end water. 

Dilute lulohurlc acid: See 3157. 

Dioxide of copper: See cuerlc oxide. 

Dioxide of l■ercury: See mercurous oxide. 

Dioxide of tin: See stannic oxide. 

Dlpotessle carbonate: See potassium carbonate. 

Dl potea sic sulphate ; See potassium sulphate. 

Dls cut lent: A medicine which will scatter or drive away tumors. 

Dlsodlc vthophoaphete: See sodium phosphate. 
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Dtspldcement: See 4 1 , 

DtstlUate: The product of dletlUetlon. 

Distilled elner Zinc vaporized and collected after cooling. Ueually obtained 
from ores roasted In a retort furnace. See zinc oxide. 

Dlsulphate of quinia: See quinine sulohete. 

Disulphide: Same as bisulphide. 

Diuretic: Tending to Increase the secratiorr and discharge of urine. 

Diuretic salt: See potassium acetate. 

Double muriate: ? 

Double oil of vitriol: ( 303 ) ^ 

Double water of roses: (1131) 7 

Drachm, dram: See 59S2-SS. ]/l6th av. ounce. 

Dragon's blood: The resin exuding from the fruit Of a Malayan rattan palm 

(Calamus draco) or from other speclae of calamus. ThU is the true dragon*# 
blood of commerce, used for coloring varnish and other swbstancaa. 

Draught, draft! Act of drinking or Inhaling; a drink. 

Draw: to extract the essence or strength of; ei t»y Inf ue Ion; es to drew tea. 

Dredged with flour: To sprinkle, es a roast, with flour. etC4 also, to affi or 
sprinkle with flour. 

Drop lake: Lac resin in the form of drops. 

Dross Ivory black; 2719 Burned and pulverized shavlogsof ivory. 

Dross of lead: The oxidized scum which forms on the surface of melting lead. 

Dry acetic add: Acetic add which contains no water. See anhydrous acetic 
add. 3694. 

Dryers; Substances such as varnish, Utharga. etc., which whert put In house 
paints, etc., causa them to dry faster. 

Dry Ice: COj Solid carbon dioxide. 

Drying oiU: Oils. Such as linseed, which dry quickly In air. 

DryooteriS! A wide- spread genus of medium-sized ferns of the polypody family 
(Folypodlacae). the shield ferns. In medicine this fern is a worm killer. 

Ductile: Capable of being drawn out or hammered thin; such as metals easily 
worked and capabla of being drawn out into wire or thread. 

Dutch foil. gold, leaf, matal; Tombac rolled or beaten into thin sheets. 

Dutch liquid: CH2CI.CH2C1 Sthylene dlcKlorlde. 

Dutch rushes: Tough, springy rushes used for scouring. 

Dyer's acetate of iron: Sea protoaeetate of Iron. 

Dyer's spirits: A solution made by dlsaolvlng tin In nltro-murleilc ecld. 

E 

Ebullition: An act or process of boiling or bubbling up. 

Edulceratlon: 3847 To free from adds, salts or other soluble aubstanees, by 
washing; to ourify. 

Elferveaeerce: The act of bubbling and hissing as In fermenting liquors, car- 
bonated water, etc. 

efflorescent: To char^ge on the surface, or throughout, to a whitish, aiealy or 
crystalline oowder from the loss of water of crystaUUatton on exposure to 
the air . 

Effluvia: Anything flowing out. 

Egg powder: Baking oowdar wUh 1/2 dram of tumeric to the pound. 

eiaic acid: See oleic acid, 

Elecampana: A large, coarse European harb <Inula helanlum) with yellow rayed 
flowers, naturalized in the United Btetes. The root was formerly used In 
pulmonary diseases. 

Elective: Tending to combine with, or act upon, one aubetance retber than 
another; as elective affinity or attraction. 

Electuary: A medicine composed of powders, or other Ingredients, mixed with 
honey or syrup so as to form a pasty mass. 

Elemi; A fragrant olaorealn obtained from verlous tropical traea, uaed in mak- 
ing varnishes, and medicinally In ointmertts and pUsters. Commonly from 
an Arabian tree (Boswellia freereana) lomatlmas called Africen elemi. 

Eluers: 4697 Medicines mada of drugs in alcoholic lolutlona. 

Elutriation: See 14 . 

Embrocation: A lotion to moisten and rub a diseased part of the body. 

Emery: Sea aluminum oxide. 

Emetic: A medicine or other substance that causes vomiting. 

Emetic tartnr. See antimony tartrate. 

Emollient: A medicine that has a softanlng or soothlrtg effect on aurfeee tis- 

sues . 

Cmpyreuma: The peculiar smell of the products of organic subitancei burned 
in close vessels . 

Cmpyreuflietlc oil: Any of certain oils obtained by distilling orgenlc substan- 
ces at high tamoaraturas . 

Emulsion; See 43. A preparation of an oily subatancs held in suspension In a 
watery liquid. 

English oil of lavender: Oil of lavender made in England. 

English soda: Sodium hydroxide from England with a strength of $0 to 83 de- 
grees. 

Eplspastlc: Causing a blister or producing a serious discharge by excltlrtg In- 
flammation. A blistering agent; vesicant. 

Epiom salts: See magnesium sulphate. 

Equivalent: One part being the same weight, etc., as another. 

Ergot: A fungus growth on the gralr>s of rye and other cereal plams. 

Eryaipeles! An acuta Infectious disease of the skin or mucous Biembranes 



caused by several kinds of sireptoccus and characterized by local inflam- 
mation and fever. 

Escharotic: Caustic. 

Espaliers: Trellises on which fruit trees and bushes are trained. 

Essence: The term loosely applied to a preoaratlon of almost any kind, that 
Is supposed to contain in a high degree, the essential or dtetlnctlva onn- 
clpla or quality of soma auOatance. 

Essence of mirbanar Saa nttro banzene. 

Essential oil ol lemons: Saa potassium blnoxalata. 

Essential oils: Sea 46 and 1464. 

Essential salt: A salt obtainad by crystalUzing a plant Jutca or animal liquid. 

Essential salt ol lemons: See potassium binoxalate. 

Ester; A»t organic compound, comparable to an inorganic salt, formed by the 
reaction of an add and an alcohol. 

Ether: See ethyl oxide. 

Ethereal: Having ether ai a main ingredient. 

Ethin. ethlne: HC:CH Acetylene. 

Cthlops: Any of varloue praparatloni of a black or very dark color. 

Elhiops mineral: See aiareurous sulphide. 

Cthule. ethyl, ethyle:C2H$ A univalent hydrocarbon radical, whatever that 
means. 

Ethyl acetate: 4 2$ I C2H^C2H302 Acetate of oxide of ethyl; acetic ether; 
pyroligneous ether. 

Ethvl benzene: 6409 C6Hs«C2H$ Phenylethane; xylene; xylol. 

Ethyl benzoate: 4294 C2H5C7H5O2 Benzoate of ether, ethyl; benzoic ether. 

Ethyl butyrate: 4293 C2H5C4H7O2 Bunic ether; pineapple oil. 

Ethyl chloride: 4290 C2K5CI Chlocathane; chlorhydrlc ether; chloride cf 
eiher; light hydrochloric ether; muriatic ether. 

Ethylene chloride: 4297 CH2CI.CH2CI Chloric ether: Glycol dlehlorlde. 

Ethylic ether: See ethyl oxide. 

Ethyl Iodide: C2HJI lodethane hydriotlc ether. 

Ethyl nitrate; 4287 C2H5NO3 Nitric ether. 

Ethyl nitrite: 4288 C2H^N03 Hyoonitrous ether: hyponJtrlte of ether; nitrite 
of ether: nitrite of oxide of ethyl; nitrous ether. 

Ethyl oxide: 4280 C4H10O Ether; athylic ether; hydrate of ether: sulphuric 
ether. 

ExciPleni; An inert subetanee used In preparing remedies (es pills) to give 
them a suitable form or consistency. 

Excoriation; Havlrtg the tkin stripped or worn off, flayed, abraded. 

Expressing: See 4$. Pressing out. 

Extract: See 44. 

Exirecilve: Something mesnt to be extracted. 

Extract of lead: Sea lead diacetate. 

Extract of Saturn: See lead diacetate. 

F 

raciiiioue: Imiiailon; artificial. 

faecas: Sediment after Infusion or dlsUllstlon: dregs; refuse. 

Fah/enhetl: See 6. 83. B6, 

Fsinu: The weak and Impure spirit which comes over last in the distillation 
of whiskey or other liquor and is caught seoerately. 

Farina; Starch; soaclflcally potato starch. 

Fat Oil: Fatty or fixod oils with all stearine removed end which remain liquid 
ei room temperature. 

ratty acids: CnH2n02 Any one of the series of saturated acids, as acetic 
acid, formte acid. etc. - so called because some of the members, as 
staeric and oalmitle acids, occur (in their glycerine esters) in the natural 
fata, and are fet-llki aubstanees. 

Feather alum; See alumlnuni sulphate. 

Feathered sugar; The state of boiled sugar in which, on drawing out. it forms 
floss, as with cotton candy. 

Feathering: To Pour molten metal from aome height Into cold water, 

Paather-Shot: Copper granulated by being poured molten into cold water. 

Febrifuge; A medicine which reduces or cures a fever. 

Febrifuge salt: See ootassium chloride. 

Febrifuge salt of silvlua; See potassium chloride. 

Fecula: Starch. 

Feculence: muddlnesa. foulness; sediment; dregs: feces. 

Feints: See faints. 

Felon: A painful inflammation of the structures ol a finger, usually of the 
last lolni; whitlow. 

Ferric and ammonium citrate: See ammonio- ferric citrate. 

Ferric and potassium tartrate: KFe0C4H40g Ferric, ferro tartrate of ootsssi- 
um: ootasslo- ferric tartrate: tartaraied Iron; tartrate cf Iron and potassium; 
tartrate of potasse and iron. 

Fame bi or disulphide: See Iron bi or disulphide. 

Ferric chloride: 4 16 $-6 rs2Cl0.12H2 Chloride of Iron; perchloride of iron; 
permuriate of iron; sesqulchloride o! iron. 

Ferric citrate; 4160 Fe2fC$H507)2 Citrate ol iron; citrate of sesquloxlde of 
Iron; orussiate of Iron. 

Ferric ferrocyamde: 4167 Fe4 (Fe(CN)g)3 Berlin Blue ferTocyanlde of iron; 
fcrrocyanurei of Iron; ferroprusslate of iron: percyanlde of Iron; Prussian 
blue; sesqu I ferrocyamde of iron. 
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NlUate of tron: MOm\9 of aesquloxtde of 



r«rric nitrate: 4171 r«2fN03>3 
iron; orotonitrate of iron. 

Terrlc orthopnosohate: See ferric pnosohate. 

Ferric oxide: 41S4 ra203 Brown red; colcoihar; cxoeua; ft^maiite; Indian red; 
iron oxide; iron oeroxlde: laweler’a red: red bole: red ochre; red oxide e( 
iron; rouge; aesquioxlde of iron; specular iron ore; Venetian red, 

A £ *\ » Si 1 _ . ^ ^ 



riuxr Any substance or mixture used to promote fusion, especially the lusion 
of metals or minerals. Common meiallurgicaJ fluxes are Silica and sill' 

(acidlcj, lima and limaslone (basic), and fluorite (reutral). Also any 
substance apphad to surfaces to be joined by soldenng or welding. Jusi 
prior to or during the operation, to dean and free them from oxide, thus 
pcomollng their union. 

Foeted. fetid; Having a rotten smell. 



auecuitfr iron vcMioiiaa ceu^ i^>^e ^ 4 as^ i_r 

Ferric pho»ph*ie: 4631 Ferric orihoehoeohete; ohoepheteof iron Having a rotten emell. 

rerrif BL.inh>ro. r- fer\ v c i « , . v Fomeniallon; See 5ISS. The apollcation of warm, moist substances 

ternc sulPnate: Fe^iSOii)^ Seaduiealt nf ir&n * is# ... 



Ferric aulohate: FejfSO^)^ Satguisait of iron; aasqulsule^aie of iron. 

Ferric tartrate of potassium: See ferric and ooiassium lariraie. 
rerrlcyanide of potassium; See DOtaasium ferricvenlde, 

ferfiaeyarlde o( iron; 2674 relFeKNjel Feme /eftlcy»nld« Turnbull-* Pru*- 
elan blue. 

remdcyanlde of lead: Pb 3 (Fe(CN)g) lead ferricyenlde, 

Ferridcyanlde of potassium: See potassium ferrlcyantde. 

Perrldcyanogen: H 3 (re(CN> 6 ) Farncvanlc acid. 

Ferrochyasic acid: 39S6 H^frefCN)^) Hydroferrocyamc acid. 

Ferrocyanic acid: H^refCN)^ A colorless. crystsllJne acid obtained by treats 
ing ferrocyanidea with acide.Paris blue. 

Ferrocyanlde ol copoar; See copper ferrocyanids. 

Ferrocyanide of iron: See ferric ferrocyanide. 

Ferrocyanlde of Potassium: See ootasslum ferrocyanide. 

Ferrocyanuret of potassium: See potassium /errocyanlrta. 

Ferropeuasiaie of iron: See feme ferrocyanide. 

FerroorussJate of potassa: See potaaiium ferrocyenide. 

Ferroiulohate of botassa; WefS04)2. IJHjO Potassium ferrosulrtate. 
Farroiarirate of Potassa; See ferric and ootasslum lartraie. 

Ferrous acetate: 41 S9 Fe(C2K302)2 Acetate of iron. 

Ferrous cerbonaie: 4 163 FeCOj Carbonate of iron; orotoearbonate of Iron; 

aiderlta; soathlc iron ore; subcarbonate of iron. 

Farroua chloride: 4165 FaCl2 Hydrated ehlofida of i/on; muriate of Iron; pro* 
tochloride of iron . 

Ferrous oxide: 4151 FeO Monoxide of iron; oroloxide of iron. 



as wet 



cloths, to the body for easing pain. Also the lotion thus apolied. 

Foreign asphaltutti, or foreign anything: An obscure classification, seldom 
Important. Use e local brand of the product. 

FormaUn: HCOH Formaldehyde. 

Formiate of ether: 4295 C 2 H 5 OCHO Formic ether. 

Fourkdlngr The art of melting and easting metal. 

Frangible; Brealcable; brittle: fragile. 

French berries: Buckthorn berries. 

French chalk; A soft, white, granular variety of ateatlle used for drawing lines 
on cloth, in tailoring, dry cleaning, etc, 

French nui oil: Oil from either the English walnut or the European chestnut. 
French sand: Sand from French beachaa. Neither practical nor necessary. 
French spirits; Alcohol from France. 

Pretilng In: The oartial production of a second fermentation, for the purpoae 
of mellowing down the flavor of foreign ingredients (chiefly brandy) added 

Friable; Easily crumbled, pulverised, or reduced to powder, 
rnt- A compound of alkalies, boric acid and IJme. with silica and sometimea 
lead oxide, partly or wholly fused and used as a basis for certain glataa. 
Puchln. fuchine; 2853 A dye producing bluish rad. Also called magenta. 
Fuccus crispus: Irlah moss. 

Fuller'a earth: A highly absorbant. clayllke substance used lo remove grease 
from woolen cioth in fulling; to purify oil. etc. 

Fully blown; Mature. 

Fully proof: NetUicr over nor under proof. See proof spirit, 1436, 



retfuus oxips: «i»j reu Monoxide of iron; oroloxide of iron. Fully proof: NetUicr over nor under proof. See proof spirit 1436 

Ferrous sulphates 4146 reS 04 , 7 H 20 Copperas; green cooberss: green vitnol; fwlmmaies: 2131*5 Explosive Powden made by combining fulminic acid with 
iron sulphate: iron vitnol; orotosulohate of iron; salt of colcotbar: sell oi with certain metals. 



iron sulphate: iron vitnol; orotosulohate of iron; salt of colcotbar: sail of 
iron: salt of steel? shoemaker's black? sulohaia of iron? tincture of iron. 

Ferrous sulphide: 4053. 4147 FeS Iron sulphide; monosulphide of iron; pro- 
tosulphide of iron: sulphide of iron? sulphurai of iron. 

Ferruginous marl: Iron bearing clay. 

Filbert: Hasalnut. 

Filtering powders: See 3d39. 

Fine, fining; lu brewing, the eddiiion of a solution of isinglass to beer to 
effect rapid clarification. 

Fining: In glass making, the process of effecting complete soluiionof the 
batch and producing clarity by kaaoing tha materials at a high heat ir. the 
melting pot. 

Fining metal: Tha conversion of oig iron into wrought iron in a heorih or cher« 
coal firs . 

First lye: Sea 5)9 In Soap. 

Fix: In dying or Photography, to make parmaneni. 

Fixed emmoniacal salt: See calcium chloride. 

Fixed oil: A non-voletile oil - soelied esoecially to the liquid Uis found in 
many animals (in the fatty tissue) and plants fuaually In the seeds), as 
distinguished from volatile or essential oil. 

rixidtty. fixity: The stste of being fixed, or stable. 

Flake white: Sea lead carbonate. The same term la also applieo 10 bismuth 
subnitrete. 

Flatting: A mode of painting in which the paint leaves the work without e 
gloss. 

Flatling mill; A machine with rollers which flattene metals, glass, loll. etc. 

Flavin, flavine: A dye prepared from quercitron berk. 

Fleabane; See pennyroyal. 

Flint glass; A heavy. brilJient glass containing lead. 

Flocculent: Of the appearance of wool, wooly; flocky. 

Florence flaik; A round or Dear- shaped flask with a long r>eck. 

Florentme orris; A European iris (Iris florlntlna) hav|r>g large while flowers 
with lavender tinged falls. {the three drooping petals). Its rhizome yields 
the perfume known aa orris. 

riorantina receiver: A rcciever having a tube or apout attached near the base 
and rlalng nearly to the level of the too. It Is used in dittllling oils in 
■team, for separating the condensed water from the upper oily layer. 

Flour*emery: Finely ground emecy or corundum. 

Flour of mustard: Plnsly ground mustard. 

Flowers of antimony: Sea antimony oxide. 

Flowers of bismuth; See blamuth trloxide. 

Flowers of sal ammoniac: Ammonium carbonate condensed from vapors - 

Flowers of sulphur; 4354 In distilling sulphur from impurities the first va- 
pors are condensed es a yellow powder called flowers of sulphur; sublimed 
Sulphur. 

Flowers of zinc: See sine oxide. 

Fluid extract; Sea 4571. 

Fluoric acid: See hydrofluoric ecld. 

Fluoride of ammonia: NH 4 F Ammonium fluoride 

Fluofspar: CaFj Natural calcium fluonde. 

FluoBiUcic acid: H 2 SiF 5 An unstable acid known only in aqueous solution 
being formed by the action of sUicon fluoride. SIF 4 . on water. 



with certain metals. 

Fuming liquor of arsenic: See arsenic trichloride. 

Fused: Melted together and united. 

Fused nitrate of sirontia: Melted atfonliwm nitrate, 

Fuael oil: An oily, acrid, oolsonoua liquid occufing in insufficiently distilled 
alcoholic products. 

Fusible: Capable of being fused, fteltsd. liquified. 

Fusible metal: Any aasKy fusible metal or alley. 

Fusion; See 19. 

Fustic: Th^ wood of a common tropics I American tree (Chlorophora tinctorla). 
which \ ields a light-yellow dye. 



G 



Galsnga. galingale: The pungent, aromatic rhitoms of various plants ralaied 
to the true ginger, as Kaemoferia galanga and spacies of Aloinia (A. gal* 
enga and A. officinarum). It la utad medicinally and to some extent in 
perfumes . 

Galena: FbS Uad sulphite. Used as a flux for earthenware gJases. 

Galipot: 4331 The crude turoemifte oleorasln formed as an exudation upon 
the bark of the clutter pine fFjnuS Pinaster) in southern Europe. 

Call: A biller, greenish fluid secreted by the liver and stored In tha aall 
bladder; bile. 

otlroa: Fe(C«H 2 (OH)jCO)a F.rrou* g*ll«ie . 

0*I .c«Hd: 39OS-I0 CeHamjjCOjH Trlhydrtwyb.n.oic .eld . 

CalUne: See cvyrogalllc acid. 

n!ll!2^i. ""''*•''“"9 dve-l 900 d. with boiled „llr,o,5. 

! An lolMor kind of olive oil hrovoht from GalHroll. 

-a loot. A anM<l| veasel uaed by dru„iais to hold medicine* 

Gallnur: A nur-Uke gall or tumor on oak leaves, high in lanmc acid 

Gamboge; An orsnqe-red gum resin, becoming bright yellow when oowdered 
H IS gotten from various trees of Ihe genus Carcinia, the best quality (G. 
hanb^xyij in Asia, it ti used as a yellow pigment aitJ in medicine as a 
rathamc. 

Oarancine; Madder -red. 

Gaseous ammonia: See ammonia. 

Caseous oxide of carbon: See carbonic oxide. 

Gas lime; Slaked lime that has been used in purifying gas and hence contains 
calcium carbonate, calcium sulphide, etc. 

Caspar: Coal far obtained as a by-oroducl In the manufacture of Illuminating 

Gay Lussac's pouret: Sae 02, figure l. 

Cay Lussac's pyrophorus: 4340. See 4 340 

Gelatine: See 4 365. 

Gelatine wafers; See 4 370. 

GeUan.lum: The root of the yellow j.sm.ne, used ,e a epesmodle. dlaohore- 
tic and neuralgic. 

Gem salt: Rock salt crystals. 

Candafs hydrometer: See SB. 

Gentian: The rhizome and root, of Ihe yellow oentian (Genllane lulea) uaed 
as a Ionic and stomachic. 
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G«rbi A Ilrework throwing a ihow€r of «oarkA. 

Gerlach's table: See £27. 

G>?rman camomile: CamomUe exirecied from Matricaria charaomllla. 

German fuming acid: A reference to fuming eolohorlc acid made in Germanv. 
German soda: Sodium hydroxide at a strength of 9S%. See S2. 

GUI: See S966-69. 1/4 Oint. 

Glnger-grasS' An East Indian grass iCymboeogon flexuosus) which yields 
ginger-grass oil . 

Glacial acetic acid: See acetic acid. 

Glaire: Egg white: to aoply egg white or white of egg. 

Glass of antimony: 2370 Sb^Og Gray oxide of anllmony? vitrified er^tleiooy; 

vitrified oxide of antimony. 

Glass of borax: 2377 Calcined borax. 

Glass oaoer: 1933 Sandpaper made with oowdered glass. 

Glauberlte: See sodium sulohate. 

Glauber's salt: See aodlum sulphate. 

Glauber's secret sal ammoniac: 6ae ammonium aulphata. 

Giaubar'a secret salt: Sea ammonium sulphatt. 

Gleet: A persistent transparent mucous discharge from ttte urethre: foratetly, 
any morbid discharge. 

Glut- water Water boiled with a bit of galaeina. Used for aleing. 

Glutinous: Rich in. or having a high contant Of gluten. 

Glycerol: HOCH2.CHOH Glycerin. 

Glycol dlchlorlde: See ethylene chloride. 

Glyconine: S491 Egg white disaolvad In glycerin. 

Goebel's oyrophorus: 4344. See 4340. 

Gold chloride: See aurous chloride. 

Golden sulphuret of arttlmonyr See arttimony pentaiulphlde. 

Gold monochlorlde: Saa auroua chloride. 

Gold oxide: 8ae auroua oxide. 

Gold purple: Sea purple of caaaius, 

Gold size: 3 5 BO Any adhaaiva uaad for attaching gold leaf to aurfacaa. 

Gold aoluTlon: A aoluilon ef auroua chloride. 

Coilarlta: See sine lulpheta. 

Goulard 'a acatata of lead: Set tribaeic lead aeatata. 

Coulard‘1 extract: Saa tribaaic lead acetate. 

Goulard's lotion: Saa tribaaic lead acetate. 

Goulard 'a water: Saa tribaaic lead acetate. 

Grafting paper: USl Paper covered with grafting was. 

Grain: To granulate or powder. 

Grain blacit: Blacking used on grain of leather. Probably 2968*9. 

Crain gold: 3194 Granulated gold. 

Grain muak: Raw musk in the form of a coarse powder. 

Grain silver: 3217 Silver duet. 

Grains of paradise: The pungent seeda of a West Afrioan Plant (Anomum 
Grain tin: 3316 Granulated tin. 

Gram, gramma: 6027. 6031 l/26lh of an av. ounce. 

Granulation: See 20. 

Graphite: 4164 Pt3C Black laad: carburet of iron; iron carbide; elombego. 
Gravel: A daposit of small, ealculoua coneratlona in the kidneya end urinery 
bladdar: the disease causing It. 

Gray antimony: Saa antimony ault^lda. black. 

Gray oxide of antimony: Saa antimony glaae. 

Gray oxlda of coball: Saa cobalt oxide. 

Gray oxlda of marcury: Sea mercurous oxide. 

Green copperas; See ferrous sulphate. 

Green copper carbonate: Sae copper carbonate. 

Greenocklta: Saa cadmium eulphlde. 

Green oxide of chromium: See chromous oxide. 

Green oxide of coDoarr See verdlgria. 

Green sulphate of Inn: Saa ferrous sulphate. 

Green vitriol: See ferrous sulphete. 

Gualac: The tonka bean. 

Guaiacum chips; Chips from the gualacum officinale. Bee lignum vltM. 
Guano: The axcramant of see fowl or bats. Rich In ^totohatea. 

Guarana; A dried oaste made from the aeads of PeuUlnU cuoane. uaad In 
making an astringent drink for treatment of diarrhea. Besides UnniA. It 
contains up to 4,5% of caffeine. 

Guaranclna: A darwltlva of gurana. 

Gum ammoniac: See ammoniac. 

Gum arable: A gum. obfalned from several apeciaa of Acacia, compos ad 
chiefly of the calcium, magneiium and potaaeium talts of arable acid. 

The best gum is nearly white or colorless and tranalucent and Is obtained 
from Acacia Senegal and A. arabica. Used In making adhesives, inks, 
candy and In charmacy. 

Gum bansoln: Sea bansoln. 

Gum daman Saa damar. 

Gum kino; Sae klno^ 

Gum lac: An Inferior kind of lac produced by a aeaU in act. Gaacardia mada> 
scarlensis. 

Gum masilc: Saa mastic. 

Gum mym Sea myrrh. 

Gum sandarac: See sandarac. 

Gum sanagal: Senegal gum. 

Gum tragacanth: Saa tragaeanth. 

Gun cotton: Saa 2141. An explosive. 



Gutta percha: A subaiance raaembling rubber but containing more resin, from 
the latex o< several Maylasian trees of the genera Payena and Palaguium. 
ft la nearly white to brown, hard and rather elastic, softens on heating and 
can be vulcanised. It is used as an electric inaulatof and in tempccary 
filling a In teeth. 

Gyle: A brewing; the beet produced al One brewing. 

Gypsum: See calcium sulphate. 

H 



Hair bag: A felt bag used for pressing fluid from dregs. 

Hair cloth: Tell. Used to filter large amounts of liquid. 

Hair pencil: A brush or pencil made of fine hair for painting. 

Hair salt: Sea aluminum sulphate. 

Hair Slave: A sieve or strainer with a felt bottom. 

Half-acid carbonate of ammonia; Sae ammonium sasqulcarbonsta. 

Half refined tartar; See cxnasa lum bltartrata. 

Halite: Sea sodium chloride. 

Hank: A coll of yam; akain. 

Hard soap: Soao, the bate of which la sodium hydroxide. 

Hare's oyrophorus: 4342. See 4340. 

Haricot: The rlpe seeds or the unrioe nod, of lha oomiaon string baan (Phase- 
olua vulga/tsK or other aoecias of the aama genus. 

Hartshorn: Arsmonla in water aolutlon. Also ammonium carbonaia, used in 
saielllr^ salts. So-called bacausa formerly obtained from dear's arttlari. 
Hatter's card: A flai board atuddad with thousands of wire teeth, used for 
arranging avata of hair for crasiing Into felt. 

Hay saffron: A deep orango-eolorad aubstanco consisting of the aromatic 
itlgmas of aaffron tCrocui sativus). It is used to color and flavor foods, 
and was fornarly much used as a dyestuff, and as a stimulant antiapaa- 
APdlc aatBanagogue in Mdlclna. 

Head: The top oart of the stUl which ditaoia the diauUata to tfta cooler, 

Heavy seen Sae barium sulphate. 

Hallabere: The dried rhuona and roots of any madlclnsl herb of the genus 
Hallaborus. asoacislly while hallabote. containing s number of alkaloids, 
as varairina. ate,, which acts aa a sedative and a daprassant. Used ax* 
tarnally as « oaraalUCida and insaeilcida; poktrooi; pokewaad. 

Hamauta: An leoonant oro of Iron, the lasquiexlda of iron. io*callad ba- 
causa of the rad eolor of its powder. Saa ferric oxlda. 

Hataautke: Rasambling haaiatita; rad iron ore. 

Hemlock; Coniuau the dried, full grown, but unripe fruii of the poison ham- 
lock (Conium maculatum). containing the alkaloids eonina and methyl 
eonina end used ai a narcotic and ladatlva. 

Kemp tow: The eoaraa and broken part of homo saoaratod and ready for spin- 
ning. 

Henbane: A herb of the Hyoscyamua nlgar. It la a deadly poiaon. aapaelally 
IP fowl. An extract Of the laavaa Is used in medicine, hsving proeartlat 
Similar 10 those of belladonna. 

Henna: A pasta made by mixing powdered henna leavaa with catechu, used 
for tinting the hair rad. 

Hapan Ar«y of several sulphur compound! . liver- colored, made by fualr^g auJ* 
^ur or a aulphlda with an alkali metal compound or maialllc exldt: as 
hspar sntlmorui (impure antimony and potassium sulphide: hapar calcia 
(calcium sulphide): haoar sulphurus or Uvar of aulphur (impure octal slum 
sulphide) . 

Hepar of sulphur: 8aa potassium sulphide. 

Herpes: A virus dlsaasa of the skin, charactharsed by the eruption of small 
bliitars on the skin or mucous mambranas. 

Hessian crucible: A chsab, brittle and fragile, but vary refractory crucible, 
comp oa ad of the finest fire clay and sand, and commonly uaad for a single 
heating, it la used for assaying, ate. 

Highly ractlftad; DlsUliad more than once. 

HWa syrup: The compound syrup of squill, employed as an amatlc In croun 
and as an tacpectorant. 

Hogshaad: A larga cask or barral holding from 54 to 140 gsUoni. 

Holy thlstla: An annual thtstiallka harb (Cnlcua benadlctua). 

Hoibbarg’a oyropherua; 4941. Sea 4340. 

HoaMggnouS! A compound so well mixed that no dtffaram chemicals can be 
diacamad. 

Honduras codUnaal: Cochlnaal Inportad from Honduras. 

Horn quicks ilvar: Baa mercuric ehlorlda. 

Horn Silver: See sUvsr chloride, 

Hot chambtr: ^en. 

Hullas: French for oils. 

Hydras tin: CtiHjlOgH A bittar. erystalUna. non- poisonous alkaloid found 
in the roouiock of the goldansaal and uaad as a tonic and (abrlfuga. 
Hy^sta: A compound formed by the union of water with some other substance 
atd re prase ntad as actually containing water* even though a crystal. 
Hydrated: A hydrate. 

Ky^atad acetic acid: Saa acetic acid . 

Hydatad antimonlc acid: BgSbOq Orthaniiatonlc acid . 

Hydrated banaoyl: Saa barttolc acid. 

Ky^atad ehlorlda of Irons Saa larroua chloride. 

Hydrated oxide of phanylat See Dhanol. 
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Hydfai«4 oxide ot DOtMh< pocetM: S«« potfittlum hydraslde. 

Hydrated peroxide of trorit See ferric oxide. 

Hydrated oeraulphuret of Uoru See Iron bi or dlaut^Ude. 

Hydreted phoaphoroua eeidr NjPO} Pbosohoroua acid. 

Hydrated protoaulphuret of Irom See ferroua auiphide. 

Hydrated aeaquioxida of Iran: See ferric oxide. 

Hydrated aulphurle ether; See ethyl oxide. 

Hydrate of aluttiria: See eluninum hydrate. 

Hydrate of chloral: See 4276-6. CCl3.CH(OH)2 Chloral hydrate. 

Hydrate of coppen Cu|H20)2Cl2 Dlaquo copper [[ dlchlorlde. 

Hydrate of ether: See ethyl oxide. 

Hydrate of Ume: See caleluD hydroxide. 

Hydrate of phenyle; See phenol. 

Hydrate of potaah. potaeaa: Sea potaaaiiun hydroxide. 

Hydrate of oulftlne: C2oH2<N202.3H20 Oulnlne hydrate. 

Hydrate of aoda: See eodium hydroxide. 

Hydraulic lime; A Uneatone comalrUn9 aome ailica and aluminuoi oxide, ar»d 
yielding a quiekllma that will let or harden under water. 

Hydric acetete: See acetic acid. 

Hydric chlorida; Sea hydrochloric acid. 

Hydrie aulphida: Sae hydrogen eulphlde. 

Hydride of araenic: See araenic hydride. 

Hydride of phenyl: See benaine. 

Hydriodate of emmonie: See ammonium iodide. 

Hy^lodate of barytea: Ba2l Barium iodide. 

Hydriodate of cadmium: See cadmium iodide. 

Hydnodata of iron: Pe^lp Ferric iodide. 

Hydriodate of quinine: C2QK24N2O2 . SHI Oulnlne iodide. 

Hydriodic, hydriotic ecld: See hydrogen iodide. 

Kydrobromlc acid: HBr Hydrogen bromide. 

Hydrocerbon: A compound containing only hydrogen end carbon. 

Hydrochlorete of ammonia: See ammonium chloride. 

Hydrochloraie of arMline: C«H5NH2HCl Aniline hydrochloride. 

Hydrochlorete of copper; CuCl Cooper chloride. 

Hydrochloraie of magneaie: Sae megneeium chloride. 

Hydrochloric acid; 3SS2*4 HCl Chlorhydrle acid; hydric chloride: hydrogen 
chloride; marine ecld; muriatic acid; aalt acid? apirit of aalte. 

Hydrochloric ether See ethyl chloride. 

Hydrochloride of cobalt: See Cobalt cKlorlde. 

Hydrochloride of aoda: See eodium chloride. 

Hydrocyenete of eiluer: See ailver cyanide. 

HydrofemcyeniC acid; 3S$4 H3fe(CN)a Hydroferridcyenic acid. 

Hydrofluoric acid: 3S60 HP Pluoric acid; hydlogen fluoride. 

Hydrogen aceteie: Sea acetic acid. 

Hydrogen and aodium bicarbonate: See eodium bicarbonate. 

Hydrogen binoxlde: See hydrogen oeroxlde. 

Hydrogen chloride: See hydrochloric acid. 

Hydrogen fluoride: See hydrofluoric acid. 

Hydrogen iodide: 3970 HI Hydriotic ecld; lohydric acid. 

Hydrogen monoaulohide: See hydrogen eulohide. 

Hydrogen peroxide: H2O2 Deutoxide of hydrogen; hydrogen binoxlde; by 
droxl; oxygenated water; oeroxide. 

Hydrogen ohoaphide: See phoashoroua hydride. 

Hydrogen poteaalum carbonate: Sae eoteailum bicarbonate. 

Hydrogen auiphide; 4052 H2S Dihydric sulphide; hydric sulphide; hydrogen 
monos ulphlde; hydrosulphurlc eeid; aulphphydrie acid; sulphurtKJ hydro* 
gen. 

Hydrolodete of ammonium: See ammonium Iodide. 

Hydrolodate of cadmium; See cadmium iodide. 

Hydrometer: See 53 1 
Kydrophosphorous acid: ? 

Hydroaodlc carbonate: See aodium bicarbonate. 

Hydroaodlc phoaohate: See aodium phosphate. 

Hydrosulohurate: Read as sulphide. Hydroaulphurece of poteaaium* potassium 
sulphide. 

Hydrosulphurlc acid: See hydrogen aulohide. 

Hydrosulphydrate of potaaeium; See potassium sulphide. 

Hydroxyl: See hydrogen peroxide. 

Hyoscyamue; The leaves of the henbane, containing the eUalOide hyoscye- 
mine and scopolamine, and used as an antispasmodic and sedative. 
Hypantlmonlous acid: See antimony trloxlda. 

Kypernlc! See Braallwood. 

Hyperoxide of barium; See barium peroxide. 

Hypochlorite of lime: See calcium hypochlorite. 

Hypochlorite of sine: ZnfCfO)2 Zinc hypochlorite. 

Hyponitrlte of ether; See ethyl nitrite. 

Hyponltrite of oxide of ethyl: Sae ethyl nitrite. 

HyponltrouB acid; K2N2O2 An explosive prepared by reducing niiretes or 
nitrites. 

Hyponitrous ether: See ethyl nitrite. 

Hypophosphlte of iron: 4642 fe(H2K>2)2 Ferric hy^phosph It e . 
HyoophosDhlte of lime: Ca(H2f02)2 Calcium hypophoephlte. 

Hypophosphlte of potesh, potass a; KH2FO2 Potassium hypophosphlte. 
Hypophosphlte of soda: NaK2F02.H20 Sodium hypophoeohite. 

Hypoaulphate of soda: Na2S203.SH20 Sodium hypoautphaie; sodium thloeul- 



phaie. 

Hypoaulphlie of lead; Pb$203.H20 Lead hydrosulphite; lead thiosulphate 

Hyposulphite of lime: 4246 

Hypos ulohlte of soda: 4211 HaHS02 Sodium hypos ulphit a . 

I 

Igneous fusion: Fusion by heat alone, unaaaistad by solution in the water of 
cryatalllxatlon. 

Ignition: See 3850. 

Impalpable: Hot oerceotaMe to the touch. 

imperial: See 6032*6. Old British weights and measures. 

Impregnate: To cause one compound to absorb another. 

Indelible: That which cannot be removed, washed away, blotted out. 

India. Indian Ink: A black pigment oreoared by mixing lame black or ivory 
black with a glutinous binder. 

Indian meal: Ground Indian corn or maise; multi-colored corn. 

Indie red: See ferric oxide. 

India. Indian rhubarb: A stout herb (PeUlPhyUum paltatum). family saxifrag- 

eceae. 

India rubber; Natural rubber; crude rubber obtained from latex. 

Indigo: A blue dye obtained from several olants, eapectally the species of 
IndIgofers (I. ilnctoria. I. anil), ate. and woad (Isatla cinctoria). 

Indigo cermir\e: A blue dye, the sodium or potassium salt ol indigotlndliul* 
phonic acid (indigo extract), used as a microscopic stein, for coloring 
foods and for dying. 

Indurated: Harderved. 

Inert: An inactive substance with no imoortanca to a given mixture but used 
only as a filler. 

Infusible white orecipitete: See mercuric ammonium chloride. 

Infusion; See 37. 

Infuaoriel earth: Composed of fossilised Infusoria. Sss kitsalguhr. 

Ingress: To go In; to enter . 

Innoxious: free from nuriful qualities or effscis; nsrmless. 

Inodorous alcohol: Having no scant ether than its own. 

Insoluble: Incapable of being dissolved. 

In vacuo: In a vacuum. 

lodete of soda: NalOj Sodium iodate. 

Iodic acid: 3968*9 HJO). 

Iodide of emmonlum: See ammonium Iodide. 

Iodide ol berium: 802! Berium iodide. 

Iodide of cadmium: See cadmium iodide. 

Iodide of ethyl: See athyf lodida. 

Iodide of iron: 4161 fe2l6 Ferric Iodide. 

Iodide Of lead: 4103 Fbl2 load iodide. 

Iodide of ooteiilum: See poiesilvm iodide. 

Iodide of eodium: 4216 Nel 8odivm iodide. 

Iodide of sinet Znl2 Zinc Iodide. 

loduretted: (odUed; any element which has been combined with iodine. 

lohydric acid: See hydrogen Iodide. 

Ipecac, loececuenhe: The dried thieome end roots of Cepheells loeeaeuenha. 

It contains the slfceiolds emetine end csphaellne, and is used as an ex- 
pectoreni and emetic end as a specific in amoebic dysentery. 

Iron bl or dleul^lde; 4148 Fee 2 SlsulPhuret of Iron; ferric bl or disulphide; 
Iron bl or dlewlphlde? iron pyrites; mercasitt. 

Iron carbide: See graphite. 

Iron duel: Flrte particlts of Iron made by filing or reaping. 

Iron liquor 118 A black liquid solution of crude ferrous acetate used as a 
mordent by dyers end calico printers. Sec protoecetate of Iron. 

Iron mold, mould; A spot on cloth, etc., stained by rusty iron or by Ink. 

Iron oxide: See ferric oxide . 

Iron peroxide; See ferric oxide. 

Iron pin: An Iron Pipe or bar used Itkt a rolling oln for flattanlng and as a 
weight. 

Iron pyrites: See Iron bi or disulphide. 

Iron send: Iron filings it used In fireworks. 

fron soap: See I $62. A waterproofing agent. 

Iron sulphate: See ferrous sulphate. 

Iron sulphide: See ferroua sulphide. 

Iron vitriol: See ferrous sulphate. 

leinglaes: A semltrens parent, whitish, end very pure form of gelatine made 
from the sir bladders of fish. Used for malting Jellies, glue, as a clarifier, 
etc. Aleo mica In thin sheets . Also eger agar or kanien. 

Ivory nut: The nutllke seed of e South American palm (Rhytelephas mseroesroa). 
It is as large as e hen's egg and contains a very herd endosperm, which 
under the name of vegetable ivory, it used for turning end camming, as for 
buttons, etc. 

j 

lelaR The purgative tuberous root of a mexlcan plant (txogonlum jalapa) ora 
powdered drug obtained from It. 
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Jamaica ginger An alcoholic extract of ginger used as a flavoring eaeence. 

Jamaica rumr Rum made In Jamaica. 

Japan: To cover with a coat of Japan, or ol lome other hard, brilliant vamUh. 
In the manner of the Japanese; to laguer, Also, to give a high, glossy 
black to. supplemented by heating. 

Japanese cement: 21S9 Glue made from powdered rice . 

Japanese wax: A yellowish fat obtained from the berries of certain species of 
sumac, cnieflv In Japan, and used similarly to beeswax. 

Javeirs bleaching llguor: 4767 A solution of pet aselum chloride. 

Javelle water: 6414 ROCI*H20 Ortglnally potassium hypochlorite solution, 
now usually sodium hypochlorite solution NaOCl^HjO. 

leHy bag: A bag. as of cheesecloth or flannel, through which the material for 
Jally la strained. 

Jesuit's bark: See cinchona. 

Jeweller's fed: Sea feme oxide. 

Jeweller's rouge: See ferric oxide. 

Jordan almonds: Almonds imported from Malaga and used mainly in confections 

K 



Kalsomlne: 2794 Calcimine: whitewash. 

Ranteni See agar agar. 

Kermei mineral: See antimony oentaaulphlde. 

Xieselguhr: Loose or porous dlstomlte; dlatomaelout earth. 

Kilo: lUlogram or kilometer. 

Klnchlng: Puttlrtg a noose or twist In a hank to be dyed. 

Ung'i yellow: See arsenic tflsulPhlde. 

Kinor A dark red or blackish lanniferous product similar to catechu, obtained 
from various tropical trees, tt Is conmonly used In medicine as an asttln* 
gent and hemostatic, but leas often than catechu In tanning and dying. 
Ryanise: U61 Wood presarvlng treatment by corrosive subllsiaie. 

L 



tabarrsgue's solution: See (evellt water. 

Lee: A resinous substance secreted by e scale Insect {Tachardie lecce) which 
lives on the twigs of various trees, especially certain species of the gen* 
us rieuB . 

Lae dye: A scarlet dye obtained from crude lec. 

Lac resin: A purplish-red pigment prsoered from lac by precioMetion of the 
coloring matter with a metaUlc compound. Also called shellac. 

tec sulphur: See precipitated sulphur. 

Lactate of iron: re(CH3CH(OH)COO) ferrous lactate. 

Lactate of Ume: 39S9 Ca(C )<1503)2 • SHjO Calcium lactate. 

Lactln: lactose. 

Lactose: C12H22O) | A sugar present In milk and seperabla from the whey by 
evaporation as hard crystals containing a molecule of weten mUk auger. 

Lactucsrlum: 4696 The dried, milky Juice of e prickly lettuce CLactuca viroaaj 
resembling opium In physical propertlei and formarly used (without ada* 
quata basis) as a mild narcotic. 

Lactuca vlrosa: See lectucarlum. 

Lake: Lac resin. 

Laminated: Divided Into thin plates or layers; pressad beiweer^ atteh. 

Langovr: Enfeebling disease: sorrowful estete. 

Latent lube:? 

Leudanum: Pormarly. eny of varioua preparations of opium: now a tincture of 
opium. 

Uvender water A perfume conalsting primarily of an alcoholic solution of oil 
of lavander. 

Lawn Slavs: A fine sieve, often of lewn oc sUk. used in stretnlng pan«*s 
slip, oooklng. etc. 

Lsach: To percolate or run e liquid through sookethlng. es ashes. 

Leadacststa: 4101 PbfC2H302l2 . 3H{0 lead dleceuie: plumbic acetate: 
salt of seium; sugar of lead. 

Lead carbonate: 2693 Pb804 CaruasUe: flake white; white lead, 

Lead chrometet 410$ PbCrOa Lelpslg yellow; lemon yellow; ferie yellow. 

Lead dlacetate: 477S See lead acetate. 

Lead dlchromate: PbCf207 Chrome orartga; efrome red. 

Lead glees: Glass containing lead. See flint glass. 

Lead monoxide: See lead oxide. 

Lead oxide: 4106 PbO Uad monoxide; lead erotoxide: Utharga: mess loot 
scale litharge: yellow oxide of Iced: yellow protoxide of leed. 

Lead oxide, red: 6030^ Minium; plumbete of oxide of lead; red lead; trlplus- 
blc tetroxida . 

Lead protoxide; See lead oxide. 

Lead subacetata: Sao tribasic lead acetate. 

Lead sulphate: PbSOg Angles ita: sulphate of lead. 

Lead wash, water; A dilute solution of basic lead acetate used in medIcirM 
as an extarnal application, especially In Inflamatorv conditions arising 



from sprains, bruises, etc. 

Leer, lehr: An oven In which glass Is annealed. 

Lees: Dregs. 

Lelpslg yellow; Lead chromate. 

Lemon grass: A trojilcel grass (Cymbopogon cltratua) which yields lemon 
grass oil. 

Lemon thyme: A lemon- scented variety (Thymus serpylum vulgarus) of the wild 
thyme. 

Lemon yellow: See lead chromate. 

Lenitive: Having the quality of easing pain, 

Leopard*S bane: See arnica. 

Leucorrhoea: A discharge from the vagina. 

Levigate: To make amooth by grinding to a fine powder while in e moist con- 
dition; sometlrsea, merely to stir with water so as to separate the finer 
particles . 

Lawery's white precipitate; See mercuric ammonium chloride. 

.Ley: Ue. 

Liard: A lubricating compound. 

Llbavlua* fuming liquor See stannic chloride. 

Liebig's condeAser: A condenser consisting of two tubes, orte inside the 
other, with space within for circulation of water. 

Life root: Tbe ragwort Seneclo eursus. 

Light hydrochloric ether; See ethyl chloride. 

Lignum viut: A tropical American trae fGuaiacum oCflelnele) found especial- 
ly In the West Irtdlea, also. Its vary hard, heavy wood. 

Lima wood: A solubla rad wood derived from Caeselplnla tlnctorla of Equador 
and Peru, uaad In dying. 

Lime: Sea calcium oxide. 

Lime pyroUgnite: GsfC2H902)2.H20 Calcium eeetau. 

Ume ialtpoten See eelelum nitrate. 

Lime aoepe: Calcium matter which forms es a etrd when soap Js uasd In hard 
water . An example la a bathtub ring. 

Limestona: See calcium certoonata. 

Limpid: Clear: transperent. 

Liniment: A medicated liquid to be rubbed on the skin to soothe sore or |n- 
MeeMd areas. 

Liquation: See Zi. 

Liquid carmine: A solution of carmine in ammonia. 

Liquid glass: 2616 IC2S1O3 Total Blum Silicate. 

Liquid sllex: Sodium or potassium sillcsie. 

Liquifsctien: See 22. 

Liquor; Any liquid substance, as water, milk, blood, sap. juice, etc. 

Liquor of emmonia: See ammonia, solution of. 

Liquor of potash, ootasss: A solution of potassium hydroxide and water. 

Litha/go: $oe lead oxidt. 

Llthla; 3993 LI2O Uth I urn oxide. 

Llthle: Read as lithium. Llthlc csrbonata^Uthium carbonate, etc. 

lithium aluminum silicate: llAl(8l20s)2 TataUta; epodumene. 

Lithium carbonate: 4239 LI2CO3 Carbonate of llthia; llthle carbonate. 

Lltmua: 4417-19 A dyeaiuff obtained from certain lichens. Psoer soaked In 
litmus solution is used to test acid ity/e Ike Unity. 

Litre: 2 1/10 Pints. 

Little pen: A process for making aoao. Saa 693. 

Liver of entlmony: 4)29, See hsoar. 

Liver of sulphur: See potassium sulphide. 

Uxivetlon: See 23. 

Ltxivlal salts; The salts obtained by evaporating e lUdvium. 

Lixivium: Any solution obtained by Uxivetlon. especially lye. 

Lobelia: The leaves end tops of Lobelia inflate, commonly known as Indian 
tobacco or emetic weed. Used as an antis pea modic and expectorant. 

Logwood: The very hard, brown or brownish-rad wood of a central American 
tree (Haematoxylon campechlanum). It contains the coloring principal 
haematoxylin used in stelnlng cells lor microscopy. 

lorme‘1 isbles; 622-626. Tables showing strengths of lye. 

Lotion: 4917 A liquid medicinal preparation for washing. 

Luc match: The friction match whose tip usually contains shosohorous 
sulphide mtoed with other combustibles and with oxldUJTg material, as 
potassium cMoraie. potassium nitrate or red lead 

Lunar causUc: Sea silver rtltrete. 

Lupulln: The fine yellow, resinous powder on the suobtles of hoes It is 
weed as e sedative. k . * »» 

Lute; A composfilor) employed to secure the joints of chemical vessels or ei 
e covering 10 protect them from the violence ol the (ire. 

lycopodlueu A fine yellowish, highly innanimable powder composed of (he 
spores of various species of Lycopodium, as peclaUy of L. clevatum. It is 
used in fireworks end in medicine as an absorbent in axcorleiions ol the 

iMfl» 

Lx«t A .Irong, alkalln. .oluiion obtained by leaching wood aih««. Coram.r- 
Clal lye Is sodium hydroxide crystals 

Lynn sand: <2413) ? 

M 

Macerate: See 39. 
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Madder red: The color imparted by madder. 

Magiatry ot biaenuth: See blamuth subnUrate. 

Magnate of baryta: 4229 BalMnO^) Barium manganata. 

Magnesia: See magnesium oxide. 

Magnesian limestone: Dolomite. 

Magnesite: 4240 MgCOj Magnesium carbonate. 

Magnesium chloride; 4243 MgClj Hydrochlorate of magnesia; magnesium 
hydrocMorate; muriate of magnesia. 

Magnesium hydrochlorate: See megnesium chloride. 

Magnesium oxide: 3990 MgO Calcined magnesia; magnesia; oxide o/ mag- 
nesium; oerclaatUe. 

Magnesium sulphate: 4241 MgSO^ 7 H 2 O Bitter purging sail: cathartic sail: 
apsomlie: apsom lalta: magnealc eulohaie; sal amer; sal anglicum; salt of 
canal; sulphate of magnesia. 

Malden heln Any fern of the genus Adlantum. 

Malachite; Sea copper carbonate. 

Malatea; See 3967. The aalts of malic acid. 

Mala fern: Sea dryopterli. 

Maleic, malic acid; 3967 C2R2<C02K)2. 

Malleable: Capable of being extended or shaped by beating with a hammer or 
by the pressure of rollara. Most aiatals are malleable. 

Mallow, malva: Any plant 0 / the genus Maiva. especially the common wild 
mallow. 

Manganese borate: 2735 MnA^Oy. 

Manganese Chloride: MnClj Dt chicride of manganese; stertgenous chloride* 
muriate of aanganeae; procochleride of manganeae. 

Manganese diosids: 4179. 42M MoOa Block cMde of nsnganese; binoxide 
of mangonsso; deutoxlda of aongonesa} manganic peroxide; manganous 
oxide; oxide of mangenese; permenganic oxide; peroxide of manganasa; 
pyroluslte. 

Manganasa peroxide: Sea manganese dioxide. 

Manganic acid: 3941 H 2 MnOe Parmanganic acid. 

Manganic peroxide: Sea mangaoeae dioxide. 

Manganous acetate: Actiaia of proioxid# of manganasa. 

Manganous chloride: Baa mangantse chloride. 

Manganoua oxide: See mat>ganase dioxide. 

Manganous phoaohate: 4633 MnH.PO 4 . 6 K 2 O Phosphate of manganasa: 
phosphate of orottsclda of martganesa. 

Manganoua sulphate: Mn$Oa. 4 K 20 Sulphate of manganeaa; sulphate of 
protoxide of mangenese. 

Manna; The swaatiah exudate of the Buropean flowering ash Plsxlnus emu# 
and of several raiatad species, obtemed In the form of flekes. fragments 
or as a viscid mass. Us chief constiiuant la mannitol. Manna is used 
medJcineUy as a gentle laxative, damuleani. and expectorant. 

Manniia. mannitol: C^KgfOHls A white crysiaUina compound obtained from 
manna. 

Marble: Sea calcium carnets. 

Marc: The rafuat mattar remaining after erassir\g aeeda. fruits, especially 
grapes, sugar beets, sugar cane. etc. 

Mareasita: See iron bi or disulphide. 

Merine acid: Saa hydrochloric eeld. 

Marine glue: 229 1 A waterproof glda , 

Marine aalt: See sodium chloride. 

Mari; An earth composed of clay and calcium carbonate and used aa a fertili- 
ser. 

Marsh gat: CH 4 Methane. 

Massicot: See lead oxide. 

Mastic, mastich: A raaln exuding from the mastic tree PistecU lintlscus. 
obtained by incialon. It is used as an aatrlr^tnt and an aromatic, also as 
an ingredient in varnishes and laquers. 

Mailco: The leaves of a common tropical American ahrub fPlper angusiifoliuo) 
used as a atyotlc and for ververeal disease. 

Matrass: Sae cucurbit. 

Mayance: See stress. 

Meal powder: 2140 Gunpowdar made without water. 

Mecca balsam: Sea balm of glllad, 

Meconic acid: CsHtOH) (CO2H)202 A bitter white, cryetalllne acid found in 
opium. 

Meerihaura: H4Mg2SljOio A fine, white, claylike mineral, soft and light 
enough when In dry masses to float In water; teplollta. It is a hydrous 
magnesium silicate. 

Melaconite: Sae cuorlc oxide. 

Maillot: Any plant of the genus maUlotua; tweet clover. 

Melissa: A mmt. Melissa officinalis Is the commonly cultivated aromatic. 

Mansiru, manitruum: Any aubstance which dissolves a solid body; a solvent. 

Marcurammoftlum chloride: Saa matcwlc ammonium chloride. 

Mercurial pneumatic trough; 403 1 A pneumatic trough filled with mercury for 
collecting gaiees which seould be absorbed by water. 

Mercuric ammonium chloride: 4 140-42 HgKH 2 Cl AanoniO'chlorlda of mer- 
cury; cosmetic mercury; infusible white orecipiiata; Lewry's white precip- 
itate; marcurammonlum chloride; white oracipitaie. 

Mercuric chloride: 4139 HgCl 2 Bichloride of mercury; corrosive chloride of 
mercury; corrosive sublimate; horn quicksilver; oerchlor Ida of mercury. 

Mercuric cyanide: HgCy^ Bicyanida of marcury: 9 sn;de of mercury: ocuasl- 
ate of mercury. 

Mireurlc nlirat.! 4 144 HglNOjJj . SHjO Nitrate o( mercury: P#fnU,«i« of 



mercury: orotonmaie of mercury. 

Mercuric oxide: 414 1 HgO Binoxide of mercury; deutoxide of mercury; mon- 
oxide of mercury: oxide of mercury; peroxide of mercury; red mercuric 
oxide; red oxide of mercury; red precioltate: yellow mercuric oxide; yellow 
oxide of nwcixy. 

Mercunc sulphide: 26BI HgS Bisulphide of mercurv, cirtr>abar; protoaulphide 
of mercury; red mercuric sulohide; red sulohlda of mercury; sulphide of 
marcury; vermllllon. 

Mercurous chloride: 4138 HgCl Calomel; chloride of mercury; marcury chlo- 
ride: protochloride of mercury; subchloride of mercury? submurlate of mer- 
cury. 

Mercurous oxide: 4143 Hg 20 Black oxide of mercury; Black preci Dilate; di- 
ODclde of meroory; gray oxide of mercury; protoxide of mercury; suboxide of 
eiercury. 

Mercurous sulohata: Hg2^^4 Basic mercuric sulphate; protoaulohate of mei- 
cury; subsulphate of mercury; sulphate of the suboxide of mercury; turoath 
fluneral; yellow subsulphate of mercury. 

Mercurous sulohide: HgaS Ithloo's mineral. 

Mercury chloride: Sae mercurous chloride. 

Metdllic antimony: Sea antimony. 

Metallic arsenic; As Pure arsenic. 

Metallic bath; A bath of metallic elements in which objecis are immersed for 
coaling; aa In galvanising. 

Metallic gausa: A (me metallic screen , 

Metelllc oxide: An oxide of a metal. 

Metallic potassium: K Pure potassium. 

Metelllc soap powder: A bronslng material made of soap, copoer and ironsul- 
pheies. 

Maialllc sulphuret: A sulohide of metal. 

Methanol: CH^OH Methyl alcohol; nsthylic alcohol; wood alcohol. 

Methylated eiher: A mixture of wood alcohol and ethar. 

MaihyUtad spirits: Grain alc^ol danaiured with wood alcohol. 

Masaron bark: The bark from a small turopean shrub Daphne meseraum. 

Miasma: Poisonous vapor formerly supposed 10 arise from decomposing ani- 
mal or vegetable* matter. swamp#, etc. 

Mildew: Diseoloretlon cauaed by oarailtic fungi on cloth, laaihar. ate. 

Milk of lime: Slaked lime mixed lo a milky conslstancy with waiar. 

Milk of magneale: MgfOH}^ Magneaium hydroxlda in water. 

Milk of sulphur: Sae precipitated lulphur. 

Mllleneurs! See 106$. A perfume made from atvaral dlffarani flowats. 

Mine: A piece comprising various small fireworks which are tcaitared into 
ihe eir with e loud report. 

Mineral acid: Any inorganic acid. 

Mineral blue: Azurite ground as a pigment. 

Mlnerel green: See copper arsenlts. 

Minim: The smallest liquid measure or one drop. 

Minium: See lead oxide, red. 

Miscible: Capable of being mixed; mixebie. 

Mitcham: Oil of lavender. 

Moire: A watered, clouded or frosted apoeerance on textile fabrics or maial- 
lic surfaces. 

Monasie: An astringent vsgstabla extract derived from the bark (monesia 
bark) of the South American tree Tradosia lactaacene. 

Monks hood: Sae econite. 

Monoammonlac carbonate: See ammonium bicarbonate. 

Monocarbenete of soda: See sodium carbonate. 

Monochloride of sliver: Sea silver chloride. 

Monochcomeie of potash, potssse: See Dotsssium chromate. 

Monohydraiad acetic acid: See acetic acid. 

Monoooiasslc carbonate: See ootaselum bicarbonate. 

Monopousaic sulpha I e: Ses potassium bisulohata. 

MoAOSOdic carbonate: See sodium bicarbonate. 

Monosulphlde of Iron: See ferroue sulphide. 

Monoxide of chromium: See chromous oxide. 

Monoxide of mercury: See mercuric oxide. 

Monoxide of nickel: Sea nlckelous oxide. 

Monoxide of tlm See etannoua oxide. 

Mordent; In dying, any subsianca which, by combining with a dyestuff to 
form an Insoluble compound or lake, serves to produce a fixed color In a 
textile fiber, in leather, etc. 

Moiphie: CjyH igOgN^HgO Morphina. 

Mother barm: Yeast collected from natural brewing, which is than used 10 
generate olhat brews. 

Mother liquid, liqtior: The residual solution, oftan impure or eomplax. which 
remains after the substances readily, or regularly crystallising, have bean 
removed. Also called imthar water. 

Mother water; Sae mother liquid. 

Mother wort: A bitter, old world mint (Leonorua cardiac#) or any other species 
of LeoAorus. 

Moulder's damp sand: Send dampened for casting metals. 

Mucilaginous: Like mucilage; moiai and sUcky; viscid. 

Mucilaginous femeniatlon: See 16. 

Mufne: A plate or compartment in a furnace which keepa flra off the objacta 
being healed. 

Muller: A pestle; any ob)act uaad to maah substances to a paste or powder. 

M«eexlde: 4224 CaNiHaOs Purpurieta of ammonium muriata. 
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Muriate: A cMortde. 

Muriel* of emffloru*: See amnisnium eblarld*. 

Muriate o( erMnlc: Se« arsenic tricKierlde. 

Muriite ot eoDper: See euDric chloride. 

Muriate of Iron: See ferric chloride. 

Muriate of lead: 4 102 PbCl 2 Lead chloride. 

Muriate of lime: See cetelum chloride. 

Muriate of magneale: See maortealum chloilde. 

Muriate of mangeneae: Seo-men^anoua chloride. 

Muriate of morphia: Ci 7 Hi$ 03 N. RCl Monrfilne hydrochloride. 

Muriate of nickel: Sea nickel chloride. 

Muriate of aoda: See iodlum chloride. 

Muriate of tin: See atennoui chloride. 

Muriate of tine: See cinc chloride. 

Muriatic acid: See hydrochloric acid. 

Muriatic ether: Sea ethyl chloride. 

Muek: A eubetence with a atronc. penetrating odor, obtained from a muak 
daer. H wea uaad ai the basit for numerous perfumes. 

Muek mallow: A European mallow (Malva moechate) with faintly musk*acented 
foliage. 

Muak aead: See amber aeed. 

Muelln: A fine cotton cloth of plain weave. 

Must: Any Juice In process of fermenting. 

Myrrh: A fragrent, bitter^ tat ting gum realn exuded from several ahruba of 
Arabia and Cast Africa, used In making incenae. parfumaa, etc. 






Naples aaphaltum: Aaphali made In Neptaa. Difference unknown aid probably 
unlmportarit. 

Naplea soap: Unknown brand of soap from Naplaa. 

Natron: See sodium carbonate. 

Neatafoot oil: A sale yellow fixed oil made by boUlOd thrleet end shin bones 
of cattle, used chiefly ee a leather drtealng and fine lubricant. 

Nerotl: A yellowish eiiefltlal oil obtained from orange flowen. chiefly by 
diatUlatlon and uaad In cologne and other perfumes. In Itguaure, ate. 
Narval: A salve for the alnewa. 

Nervine balsam: Sea baume narval. 

Neutral: Neither acid nor alkali. 

Neutral carbonate of ammonium: See ammonium carbonate. 

Neutral chloride of copper: See cuenc chloride. 

Neutral chromate of potash: See eoteaaium chromate. 

Neutral cooper eeetete: See oopoer acetate. 

Neutralise: To cause to be neither add nor alkali. 

Neutral nitrate of blamuth: See blamuth nitrate. 

Neutral aulphate of alumlne: See atumlnun sulphete. 

Neutral aulphete of guinine: (CgoH] 402 N 2 ) 2 H 204 . 7 H 20 Qufniiw aulphata. 
Nicaragua wood: See Brastlwood. 

Nickel chloride: 4174 NlClg Muriate of nickel: nlckeloua cMorlde. 

Nlckelic oxide: See nickel peroxide. 

Nlckeloua chloride: See nickel chloride 

Nlckeloua oxide: 417$ NIO Monoxide of nickel; protoxide of nickel. 

Nickel peroxide: 4 176 N 1203 Nlckelic oxide; aeaquloxide of nickel. 

Nlten See poteaelum nitrate. 

Nitrate of ammonium: See emiponlum nitrate. 

Nitrate of baryte: See barium nitrate. 

Nitrate of blamuth: See blamuth nltreta. 

Nitrate of cobalt: Sea cobalt nltrata. 

Nltreta of cooper: See euprlo nitrate. 

Nltrata of iron: See ferric nitrate. 

Nitrate of lead: 4107 7b(N02)2 lead nitrate. 

Nitrate of lime: See calcium nitrate. 

Nltrata of mtfcury: See mereurlc nitrate. 

Nitrate of oxide of ammonium: See emmonlum nitrate. 

Nitrate of poteah. pcteaaa: See pouaaium nitrate. 

Nltrata of seaquloKlde of iron: Sea ferric nitrate. 

Nitrate of silvef: See ailver nitrate. 

Nitrate of soda: See aodlum nitrate. 

Nltrata of atrlehnia: C 21 K 22 O 2 N 2 .HNO 3 Strlehnlne nitrate. 

Nitrate of itrentla: 8 rfN 03)2 Strontium nitrate. 

Nitrate of urea: 4323-4 CONH 2 NO 3 Urea nitrate. 

Nitre: See potaailum nitrate. 

Nitric add: 3173 HN 03 Aqua fortia; asotlc add. 

Nitric end hydrochloric acid: See rutrohydrochlorlc acid. 

Nitric ethar; See athyl nltrata. 

Nitrite of oxide of ethyU See ethyl nitrite. 

NUro-bencene: 4322 C$H$N 02 Artificial oil of bitter almonds; aaaefce of 
mirbene; nltro*beneole; ell of mlrbane. 

Nltrohydrochlorlc add: 3073 HN 03 +HC 1 Ague regie; nitric end hydrochloric 
acid; nltro- muriatic eeid. 

Nltro-m\irlatlc acid: See nltrohydrodhlorle eeid. 

Nltroprueeide: 4217 Pertaining to or dee ig noting a red, cry ate Ulna, unateble 



acid. KjrefNC^fCNls, obtained In the form of Its salts by action of nltrfe 
add on ferrocyenidea . by action of aodlum nitrate end acetic scld on 
ferrocyonldee. etc. 

Nliroua acid; 3077 KNO 2 Fuming nitric acid; red fuming nitric add. 

Nitrous emmonlacal aalt: Sae ammonium nitrate. 

Nitreua ether See ethyl nitrite. 

Noiaettea: Natal nutt. 

Nortfteuaen acid: 30S0 

Normal copper aoetate: See copper eqetete. 

Nome! peteaalum ee^onate: See pouaaium carbonate. 

Noneal potaaelum auJphete: See potaaalum aulpheie. 

Norwegien tan A brand pf ur fiom NMwey probably Utile different from eure . 
NoatrvKs A peunt medicine. 

Noye^e A kertul auch as charry or peach aeeda . 

Nut gellt Any nut- like gall. eapeeUlly one of thoae produced by the oak. 
Nut oil: Oil obtained from nute. 

Nid vomica: The pouonoua aeed of the Aeletic tree atrlchrtoa nux^vomica. 

It conuina aeveral alkalotdt. chiefly atryebnine end brucine. 

D 



Oakum: Looae fiber obtained by untwisting end picking old hemp ropes. It 
wee ueed eipecleliy for calking the seema of sMpa. 

Ochres An earthy end often Impure ore of Iron, ireuelly red fhemetlte) or yel- 
low (Umenlte), extensively ueed ea a pigment in meking peinta, etc. 
Octedecenole eeid: See ateeric ecld. 

Odorlne: CgHyN Impure picoline. An intensely emelly oil dittlUed from bone let. 
Oenenthete of oxide of ethyl: Bee oenenthic ether. 

Oenenthic ether: 4236 C 14 N 26 O 2 Oenenthete of oxide of ethyl; pelargonic 
ether. 

OffletneU Stenderdiaed drugs and medicines stocked by Phermeclea. 

Oil cloth: Cloth treated with oil or paint and used for germanta. table and 
shelf coverings, ate. 

Oil cognac: See oil of cognee. 

Oil of ben: See ban. 

Oil of ceaaie: Oil extracted crom cinnamon bert. 

Oil of clovaa: Oil extracted from cloves. 

Oil of mlrbane: See nltro-benaene. 

Oil of rue: See rue. 

Oil of salt: See bittern. 

Oil of atone: $362 A rubefacient liniment. 

Oil of sulphur: Oil obtained from expressed mete of oUvea by extraction with 
carbon disulphide. Used In soap making. 

Oil of turpentine: 4317 Tyrogarwus oil of turpentine; apinta of turpentine. 

Oil of vitriol: Sulphuric eeid. 

Oil of wintergreen: See wlntergreen. 

Oil silk: Oiled ailk uaed to cover bums. 

OH else: 3$71. 3$S0 A preperatlon used in gliding. 

Oil aoap: Soft soep mede of olive oil and potetaium hydroxide. See 60$. 

OH wnlah: A linseed oU beaed vamlah. 

Ointment: 4331 A aemtaolld medicinal preparation for anointing or smeerlng 
on the akJn; an unguent. 

Oleaginous: Contalnlrrg or producing oil. 

Oleic: Pertaining to. derived from, or conteined in oil. 

Olete ecld: HC 11 H 34 O 2 Eleleeeld. 

Oleine; The Uguld *>ert of any fat. diailngulihad from the atearin, or solid 
portion. 

Oleoraain: A llguld or almlllquid praoeratlon extrectad by meant of ethe^. 

oonaisttng eaaantlally of fixed or volatile oil holding realn In solution. 
OleoreaiA capsicum: 4S0O Any hot rad pepper will do. 

Ollbanum: Ihe fragrant gum realn. franklneanee. 

Olivine: A cosmetic akin epfianer with an olive oil base. 

Opal pictures: tantern slides for projecting ploturta on a screen. 

Opaque: Not transparent. 

Opodeldoc: 4063-70 A ao«p-baaed llninant. 

Orange applet! The fruit of Maelura pomlfera. the Otage-orange hedge. 

Orange shellac: Purified Inc realn. 

Orangetia: <0I6) 7 
Orchil: Sec erchil, 

Origentimt See awttt mar j cram. 

Orxiolu: 342$ An alloy reatmbllng gold. 

Oroldet An alloy, chiefly of copper ar^ sine or tin, resembling gold in color 
and bnlllency . end used In making cheep Jowelry. 

Orpiment! See arsenic trl sulphide. 

Orrla: The fregrant root stock of any of aeveral European irlaea. aaoeclally 
the Florentine Iris. The powdered toot la used oulvertaed In perfumery and 
madlclna. and as an ingredient of sachet end tootb powders. 

Oslert Any of various willows wheat pliable twigs are uaed for furniture, bas- 
ketry. etc. 

Otto: See etter. 

Oxalate: A salt of oxalic acid. 

Oxalate of ammonle! Sea ammonium oxelaia. 

Oxalate of enlllna: fCgH^NH) 2 C 204 Aniline oxalate. 
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OxaUw oflrcm: < 158 Perroxia onlat*. 

OxalAU of lim^r CaC904. K^O Calcium oxalate. 

Oxaiate of nleketr 4178 NIC2^4 Nlckeloua oxalate. 

Oxalate of potaaaa: See potaitlum oxalate. 

Oxalate of atrontfar SrC204 , HjO Strorttlum oxalate . 

Oxalate of tin! SnC204 siannoui oxalate. 

Ox gailt The fresh gall of the domeiUc ox. Purified and dried. It le used in 
medicine. 

Oxide of antimony! See antimony trIoxide. 

Oxide of barium! See barium oxide. 

Oxide of biamuth! See bismuth trloxide. 

Oxide of chrome: See chromoua oxide, 

Oxide ofo^alt; See cobalt oxide. 

Oxide of coDoer: See cupric oxide. 

Oxide of ethyl: See ethyl oxide. 

Oxide of gold: See auroua oxide. 

Oxide of lead: See lead oxide. 

Oxide of magneeium: See magneaium oxlda. 

Oxide of manganeae: See mangaoeae dtdKide. 

Oxide of mercury: See laerctfic oxide. 

Oxlda of nickel: See nickel oua oxtde. 

Oxide of allverr See ellver oxide. 

Oxide of tin: See atannoue oxide. 

Oxide of 2lnc: See zinc oxide. 

Oxychloride of phoephoroue: Sea phoephoroua oxychloride. 

Oxygenated water: See hydrogen peroxide. 

Oxymal: 4S90 A mixture of honey and dilute ecetlc acid, used ae excipient 
Oxymuriate of lime: See calcium hyoochlexUe. 

Oxymuriata of mercury: Saa mercuric chloride, 

Oxymurlaiic acid: HCIO Hypochloroua acid. 

Oxyeulphuret of antimony: Sea entiaiony pentajuiphide. 

Ozone ether: 4264 A dlelr^fecting agent. 

Ozonometer: 44 2$ A teat paper lor regUterirvg atmoapheric ozone. 






Peeania: Peony 

Palatine: A bluUh<*red dye. 

Pelllaendre: Srazlllan roeewood. 

Palmitic ecid! CHjfCHj) hCOjH A white eryataUlne fatty acid oecirrine free 
in palm oil. aa the tnyrioyl eater in beeawex. 

Palm ell: A eoild yellow or reddiah fet or butter obtained from the lleth of the 
fruit of aeveral apeciea of oaimi. ezDecleUy the oil palm and uaed in 
making aoep and candlai. ate. 

Palay: An Ulneaa in which one becomea oeralytio. tottering, ahaky. 

Papier meChe: Shredded, chewed or oiherwiat pulverized peper. mixed with 
peate. glue. eto. , to be molded and ahaped into varlout articiaa. 

Papier aaxe: See 3130. A brand of photographic peoer. 

Pappy: Like pae: lolt; aucculent. 

Papyrine: 1663 Artlfietai parchment. 

Paramahe ecid: 3967 C2H2(C02H)2 rumaric eeld. 

Parchment: Sheep or goat akin prepared for writing on. 

Paregoric: A medicine that eaaea oeln. Uiually refere to tincture of opium. 

Pereira brave: The root of a South American vine (Chondrodendron tomentoaum) 
widely uaed in medicine aa a diuretic. 

Parle blue: See farrocyanie acid. 

Parle green; See copper areenlu. 

Parle white: A fine grade of calcium carbonate, 

Parting: Separation of the conatituenta of alloya. eaoeeUlly the teperetlon of 
gold from ailver. aa In refining. 

Partridge berry? An Araerlcen trailing olant iMltchalla reoena) with an edible 
but inaipid aceriet barry? aquaw vlna. 

Palter Imitation gema. 

Pane blacking: A mixture of Ivory black or lam^laek and a little oil. 

Paeteboard: A ztiff matarlalmade by paatlng eevaral eheeta of paper one upon 
another. 

PaztiUes: Conea of Inctnae uaed for fumigating or refreahing roome. 

Patchouli: An £ait Indian ahrubbery mint (Pogoitemon patchouli) yielding a 
fragrant eaaentlal oil. 

Patent medlelnea: S171 Packaged medlclnaa put up for Immediate uee and 
ixotected by letttri of patent. The package li labeled with ihe name of 
the medicine and carriea direct Iona for ite uia. 

Peachwood: See ireallwood. 

Pearlazh. oea/1 aahea: See Potegiium carbonate. 

Pearlaah lye: See potaaaium carbonate. 

Pearl oil: 4302 C5^1lC2lf302 Amyl acetate. 

Pearl eterch: rine-grelnad atarch. 

Pearl white: See biamuth aubnitrate. 

Peck: See 5970. 1/4 buahel. 

Pegging: In wine making the occaa tonal removing of the olug to examine the 
batch. Also called apUlng. 



Pelargontc ether: See oenanthle ether. 

Pelargonluiae: Oeraniuma. 

Pellicle: A film formed on top of an evaporating liquid. 

Pelhtory: The root of Aneeycluz pyratbrum. uaed lo cause aallveilon and as a 
consatuant of certain dentifrices. 

Pennyroyal: A mint (Hedeona pulegloides) . It yields the commarclel Oil of 
pennyroyal uaed ae a culcifuge? fleabane. 

Penia-aulohuret of antimony: Sea antimony Deniaiulphlde. 

Pepsin. Depsine: An extract of pepsin from the atomacha ofcalvea, etc.. 

used as a medlcina in elding digestion, 

Parchlorate of ewtaaes: 4 IBS XCIO4 Poieeiium perchlorate. 

Petchloride: A chloride containing a ralatively high proportion of ehlorlna. 
Perch lor Ida of gold: See ewic chloride. 

Perch lorlde of iron: See ferric chloride. 

Perchloride of manganese: MnCla Manganese perchlorlde. 

Perch lor Id# of mercury: See mercuric chloride. 

Perchloride of ootassa: 4I8S Pormule actually indicates potassium perchio' 
rate KCIO4. 

Perchloride of tin: See stannic chloride. 

Percolation: See 41. 4572. 

Percyantde of Iron; See fame ferroeyenide. 

Periclaatiie: See magneilum oxide. 

Periodide of DhosohorouS: PiO$ Phoiphoroua cer iodide. 

Perlaie salt: See sodium phosphate. 

Permanganate of baryta: Ba(Mr\04)2 Barium oerraanganaie. 

Parmangenate of manganaae: Sea manganese peroxide. 

Permanganate of potash, poisssa: See potassium permanganate. 

Permanganic acid: See manganic acid. 

Pafbianganic oxide: Saa maaganeae dioxide. 

Permeable: Allowing gas o» liquid 10 pass through. Such as biotang paper. 
Permuriate of iron: Sea ferrous chloride. 

Permuriete of tin: See etennic chipride. 

Parniiiaie of iron: 4172 felN03)2 Perroua nluate. 

Pernitrete of mercury; See mercuric nitrate. 

When used alone it usually means hydrogen peroxide. 

Peroiide of barium: See barium peroxide. 

Peroxide of cobalt: See cobalt peroxide. 

P^lde of copoer: 409$ CuOj.HjO Copper peroxide. 

Peroxide of hydrogen: See hydrogen peroxide. 

Peroxide of iron* fprric oxide. 

Peroxide of lead; See lead oxide. 

Peroxide of manganese: Sea manganese dioxide. 

Peroxide of mercury; See mercuric oxide. 

Peroxide of nickel: See ruckel peroxide. 

Peroxide of tin: Soe stannic oxide. 

^oxydlzemem: To oxidize to the utmost, or eo as to form e peroxide. 
Perseli: A eeli containing s roleilvely large proportion of the scidic element 
or group; es. the perselii of iron. 

Peraali of iron: PegfSOq)) Feme sul^ett. 

Persian berry: The fruit of any speciea of buckthorn (RhemnusI . 

Peraulphete of iron: re$20$ rerreus sulpnate. 

Peruvien bark: See cinchona. 

Peruvian niter: See sodium niuete. 

Potaltte: See lithium elumknum silicate. 

Patlto^graln: Oil of orange leaf. 

Phareiacopoalal strength: Any product made according to the U.S. Pharmacop- 
oeia. adopted as the standard of iha country In the food and drug act of 
IP06. Earlier references ere according to the British Pharmacopoeia. 

Phenic acid: See phenol. 

Phenol: 3916-7 C^HgO Carbolic acid: coal tsr creosote; Phenic acid: phenol 
alcohol; aix carbon phanoi. 

Phenol alcohol: See phenol. 

Phenol hydride: See bencerte. 

Phenol paper: 1936 Paper ueated with phenol and used to wrao meaia. 
Phenylethane: See ethyl benzene. 

Wiial; A vial; especially e small glass medicine bottle. 

Phosphaie of baryta: Ba2fP04)3 Barium phosphate. 

Phosphate of Iron: See ferric phosohats. 

Phosphate of lime: See calcium i>hosDhate. 

Phoephata of manganese! See manganous phosphate. 

Phoeoheie of protoxide of manganese: See manganous phosohaie. 

Phosphate of soda; See sodium phosphate, 
fttoephlne: See ohosphoroue hydride. 

Phosphoric oxychloride: See phosphorous oxychloride. 

Hioaohoric monoxychlorldet See phosphorous oxychloride. 

Phoa^oious hythride: 4QSS PHj Hydrogen ohosohlde; ohosoMne; ohoioho- 
rous trlhydrlde: phosohureted hydrogen. 

Phosphexous oxychloride: PCljO Phosphoric monoxychloride: phosphoric 
oxychloride. 

Phos porous trlhydrlde: See phosohorous hydride. 

Phoephureted hy^ogen: See phosphorous hydride. 

hinpernell. pimplneUa root: Ths dried rhizome and roots of the burnet saxl- 
frega. used as a diaphoretic and diuretic. 

Pineapple oil: See ethyl butyrate. 

Pink root: Any of eeverai herbs of the genus Spigella, especially 8. marlland- 
lea. the American wormroot. Used a a an anthelmlnUc. 
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Pip«, pipe cask: Two hogtheadt or 129.7 9alloofl. 

f kpe clay: Highly plaiUc and fairly pure clay of a grayiah- white color, used 
In making pipes, etc. 

PlpUn: A small earthen pot. usually one having a horliontal hartdle. 

Plpslasewa: Any evergreen herb of the genus ClUmaphlla. especially C*. cor* 
ymtaoaa. Its astringent leaves have been used as e tonic and diuretic. 

Pitch; A black or dark-colored viscous substance obtained es a residue in 
distiUlng coal tar, wood car, etc. 

Plaster: $040 An external application of a consistency harder than ointnent, 
prepared for use by spreading It on linen, etc. , to heal or soothe. 

Plaeter of Peris: See calclun sulphate. 

Pletln: Any of various imitation platinums. 

Platina: Sse platinum. 

Pletirxa mohr; See pieUnu« black. 

Platinovs chloride: $320, 40S4 PtCl2 Bichloride of plallnum; dichlorlde of 
platinum; platinum chloride. 

Platinum black; 3336 finely divided platinum: platina mohr. 

Platinum chloride: See pletlnoue chloride. 

Pleurisy root: The butterfly weed Aseleplas tuberose: also its root, used as a 
diaphoretic and expectorant especially in pleurisy. 

Plumb: A mordent In dying, ualng tin end acids or ammoniun. 

Plumbago: See greehite. 

Plumbale of oxide of lead: See lead oxide, red. 

Plumbaie of eoda: Red lead oxide, diaaolved in sodium hydroxide. 

Plumbic acetate: Sae lead acetate. 

Podophyllin. podophyllum: The rhisome and rootlet of the say apple fPod<^ 
phyllum peltatum), used as a eholagogue and cathartic. 

Poke root, weed: See hellebore. 

Polieher*s putty: See stannic oxide. 

Polypody: Any fern of the genus Polypodlum. P. vulgaris Is common In North 
America. Also ceiled male polypody. 

Pomace: The substance of apples or other fruit, crushed by grinding, aa in 
making eldar. 

Pony glass: A small liqueur glass or underused beer glass. Shot glass. 

Porcslain: A fine, white, t/analucant. hard earthenware; china. 

Porous: full of porss, henss capable of ebeorblng mclilure. 

Porphyrisetlon: Grinding a substance to e fine powder on porphry stone. 

Porphyry: A slab or block of porphyry used for triturating drugs, etc. 

Porter: 0S6 A weak stout, containing about 4% alcohol. 

Port fire: 2102 A fuse for firing cannon. 

Portugal: Possibly the Portugal laurel. A Curopean evergreen shrub fleurocer* 
esus lusttantca) with nandsome foliage and white flowers. 

Potash, potashes; 4 161 Potassium carbonate, eaoecially that obtained by 
leaching wood eshea, evaporating the lye. and calcining the residue. Thie 
yields crude ootesh, colored end very impure. Purified ooieth. e white 
solid, li often celled peerlashor pearl ashes. 

Potash of commerce: See potessium carbonate. 

Potash solution of sulphur: Probably sulphur dissolved In a solution of potas- 
sium carbonate. 

Potash water: Potassium hydroxide In solution. 

Poiasse; 3974. 

Potesse hydrate; See potassium hydrate. 

Potsssic: Read as potassium. Poteisic aulphate*potas slum sulphate, etc. 

Potassio- ferric tartrate; Sea ferric and potassium tartrate. 

Potaasip-tamate of antimony: See antimony tartrate. 

Potasaio- tartrate of soda: See sodium and potassium tartrate. 

Poiassli;m acetate: 4 160 K(C2K30]) Acetate of potash: digestive salt of tll- 
vlus: diuretic salt: pocsasic acetate. 

Potessium acid oxalate: KK3fC20s> Potassium guadroxeleter potassium trl- 
hydroqen oxalate: quadroxalate of potassa. 

Potassium bicarbonate: 4183 KHCO3 Acid ootaialum carbonate; bicarbonate 
of potassa; hydrogen potaaaium carbonate: monopotassic carborvaie. 

Potassium bichromate: 4187 K2Cr20? Bichromate of potassium: ootasaic acid 
chromate; ootasslc dlchrome; potassium dlchromate: red chromate of potaslx 

Potassium blnoxalate: KHC2O4 essential aalj of lemons; ootaaelum hydrogen 
oxalate: salt of sorrel. 

Potassium bisulphatet KHSOg Acid potassium sulphate: bisulohate of potash; 
monopotassic sulphate: potassium hydrogen sulphate. 

Potassium bltartrate: 4 197 KHC4H4O6 Acid tartrate of potassa: argal: argol: 
cream of tartar: crystals of tartar; half refined tartar; suoeriar irate of pot- 
assa. 

Potassium carbonate: 4161 K2CO3 Carbonate of potaaaa; dlpolatalc carbo- 
nate: normal potassium carbonate: peariaah; potash; poiash of commerce: 
potassium neutral carbonate; salt of tartar; salt of wormwood; subcarbo- 
nate of potassa . 

Potassium chlorate: 4I8'4 KCIO3 Chlorate of potash; potasaie chlorate. 

Potassium chloride: 4 199 KCl Chloride of potash; chloride of ootasse; chlo- 
ride of potassium: febrifuge salt; febrifuge salt of sylvius; sylvite. 

Potassium chromate: 4 166 K2Cr04 Chromate of potassa; rnonochromate of 
potassa; neutral chromate of potassa; ootasjfc chromate: salt of chrome: 
yellow chromate of ootessa. 

Potassium cyanide: 4202 KCy Cyanide of potash; cyanuret of ootasslum; ooi- 
asslc cyanide. 

Potassium dlchromate: 4 187 K2Cr207 Bichromate of potassium: potatske acid 
chromate; potassic dlchrome; red chromate of potash. 



Potassium lerrlcyanlde; 4200 IC3pe(CN)g rerrldcyanide of potassium: Potass- 
ium ferrlcyanuret; red crus slate of Potash. 

Potassium ferrlcyanuret; See potassium ferrlcyanide. 

Potassium ler-ocyenide: 4201 KaFe(CN)$ rerrocyanuret of potassium; ferro- 
ferropnjsaiate of potassa: potass ic ferrocyanlde; prussiate of potash; yel- 
low pruesiate of potash. 

Potassium hydrate: See potassium hydroxide. 

Potassium hy dr ogen oxalata: See potassium blnoxalate. 

Potassium hydrogen sulphate; See potassium blsulphate. 

Potassium hydroxide: lOl. 397$ KOH Caustic potash, potassa; hydrated 
Aide Aide of potassa; hydrate of potassa; potassa hydrate; potaaele 
hy^ate; potessium hydroxide potesae; stock lye. 

Poiaeeium hydrmlde polasea: See potassium hydroxide. 

Potassium k>dtde: 4203 KI Potaisle iodide, 

Potaesium neutral carbonate: See potaeeium carbonate. 

Poiasslum nitrate: 4194 KNO3 Niter; nitrate of potassa: nitre; saltpeter. 
Potassium Aataie: K2C2O4 Neutral oxalate of potassa; salt of lemon. 
Potassium oemanganaie: 3941, 4190 KMnOa Permanganate of potash. 
Potassium quadroxalate: See potessium acid Aalate. 

Potassium eulphate: K28O4 Dlpoteislc sulphate; rvormal potassium sulphate; 

potassic Sulphate; sal polychrest; sulphate of potassa: vltrlolated tartar. 
Poteseium sulphide: 4204 K2$ Heper of sulphur; liver of sulphur; aulphuret 
of potassium. 

Potassium sulphocyanate: Sec potassium sulphocyanlde. 

Potessium sulphocyenlda: 420S fCNS Potassic sulphocyanlde; potassium 
eulphocyanete; eulriiocyanuret of potessium. 

Potassium tartrate: 4196 K2C4H40( Neutral tertrete; neutral tartrate of pot- 
ass turn; soluble tartrate; tartrate of potesse: vegetable salt. 

Potassium mhydrogen AS I ate; Sae potassium acid oxalate. 

Potter's cUv. earth: A clay (airly free from lro^used in making pottery. 
Poultice; $016 A hot, soft, melit mast, as of mustard, applied to e sore pan 
of the body. . 

Pounce: 19S4 A fine powder, as of cuttlefish bone, formefly used to prevent 
lAk from blotting . Also powdered charcoal, etc,, sprinkled over e stencil 
to make a design, as on cloth. 

Pourct; A vessel used (or pouring by the drop. See 62, figures 1-4. 
Precipitated chalk: 1291 An ingredient |n tooth peite. 

Precipitated sulphide of antimony: See entimony pentasulphide. 

Precioiteted sulphur: 43$ I A milk of sulphur, used in treating skin affeetlona 
end as a mild laxative. 

Preclpliatlon: Sae 24. 

Preston sails: See ammonium sesguicarbonata . 

Price *a glycerine: Probably a brand name so try plain glycerin. 

Pricked Moer: Paper wUh fine perforations for transferring patierns with chalk, 
lampblack, etc. 

Pricked wine: Decaying, discolored or spoiled wine. 

Prince Pupert's drop: 2373 A soeetallv made drop Of glass which shatters 
when Its tell IS snapped. 

Privet berries: The fruit of the Ugusium vulgere. 

Proof spirit: See 1496. 

Protoacetete of iron: 116 Black liquor; dyer's eetisfa of Iron: iron liquor; 

pyroligntie of iron; car Iron. 

Protocerbonate of Iron: See ferrous carbonate. 

Protochlortde of geld: See eurous chloride. 

Protochicrtde of iron: See ferrous chloride. 

Proiochlorlde Of mengeneset MnCl2 Manganous chlorida, 

Proiochlorlde of mercury: See mercurous chloride. 

Protochloride of Un: See stannous chloride. 

Protonitrete of iron; See ferrous nitrate. 

Proionitrate of mercury: See mercurous nitrate. 

FrotMalts: Any salt corresponding to a peroxide. 

Protmulphete of Iron: See ierroue sulphate. 

ProtAulphete of mercury: See mercurous sulphate. 

Protosulphide of Irorv: See ferrous sulphide. 
frolAulphlde of mercury: See mercuric sulphide. 

Proloeulpburet of Iron; Sea ferrous sulphide. 

ProlAtde of antimony; See antimony trloxlde. 

ProtAfde of barium: See barium oxide. 

ProiAide of bismuth: See bismuth trloxlde. 

Protoxide of carbon: See carbonic oxide. 

ProtAlde of chromium; See chromous Aide. 

ProtAlde of copper: Sec cuwoue Aide. 

Protoxide of Iron: See ferrous oxide. 

ProtAlde of mercury: See mercurous oxide. 

ProtAlde of nickel: Sae nickelous Aide. 

ProtAlde of silver See silver oxide. 

Piokoxlde of Un: Sec stannous oxide. 

Proud flesh: An exuberant growth of granulation tiisue in a wound or ulcer. 
Prussian alkali: See 64. Sodium hydroxide at e etrength of 9S degrees. 
Prussian blue: See ferric ferrocyanlde. 

Prusslate cake: Ferric feTTOCyanlde or ferrous fecrlcysnide pressed into cakes 
end used as bluetrvg to whiten clothes. 

Prusslate of copper: See copper ferrocyanlde. 

Prusslate of iron: See ferric citrate. 

Prusslate of mercury: See mercuric cyanide. 

Prusslate of potash, potassa: See potassium ferrocyanide. 
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Pulverulent: Something eesUy pulverieed to a fjr>e powder. 

Pumice atone: A light, porous, volcanic rock. 

Purified salt: Any salt with all its impuriciea removed. 

Purple of caaaius: 2720 Gold purple; a purole pigment. 

Purple precipitate of caailua: Sams as purple of eaaaiua. 

Purpurate of ammoniar CgK 0 NgO^,H 2 O Murexlde of ammonia. 

Puatulartt: Producing puatulea. 

Pustule: A small circumscribed elevatlort of the akin with an innamed base 
containing pus. 

Putreaclble: A aubatance, usually nitrogenous, which it liable to undergo 
bacterial decomposition when In contact with air and moisture at ordinary 
temperatures. 

Putrid fermentation: Putrefaction; rotting, 

Pyro! See DyrogaUic acid. 

Pyroborater See sodium borate. 

PyrogaUicacid: 3909- 10 HC 6 H 5 O 3 galllne: pyro; oyrogellol. 

Pyrogallol: See pyrogalUc acid. 

Pyroger>oue oil of turpentine: See oil of turpentine. 

Pyroltgneoua acid; See acetic acid. 

Pyroligneous ether: See ethyl acetate. 

Pyrollgnlte of Iron: See proioecetate of Iron. 

Pyrolusite: See manganese dioxide. 

Pyrophoroua: 4i40 Any of eeveral substances, or mlxtiees, which Ignite 
spontaneously on exposure to air. as a carbonised mixture of alum and 
Sugar, or finely divided lead or Iron. 

Pyrophosphate of soda: See sodium pyrophosphate. 

PyroxUlc spirit: Wood naptha. 

Pyroxylin: 214! C uH MWNOalsO, Cellulot* nitrata; 9 oi>eo«ton. 



Q 

OusdrisiUeete: See sodium silicate . 

Quadroxaleie of potaese: See ootatiium acid oxalate. 

Quartallon: The alloying wlih silver of a button rich In gold, to reduce the 
cold to such a ofoportion (usually ]/4 or less) that the acid used lr» oart- 
ing may act as desired. 

Ouassia: A bitter drug extracted from quaiaia wood. 

Queen's root: The dried root Of the gueenroot. StlUingia eyWatlca. weed as 
an emetic and cathartic. 

OuercitPOn bark: Berk of the black oak Quercus walutrina. used in tanning and 
dying, 

Ouickllme: See calcium oxide, 

Oulek match: 2060 A thread or wick of cotton impregnated with an inflamma- 
ble rrixiur# (usuath s caste of gunpowder end starch), Jt ii used In car- 
rying fire Irrm or.e part to another in fireworks and in lighting fistas 

Oulrksilvar: Mercry. 

Oulnlne fulohste: 4265 (C 20 H 2 ,O 2 Nj) 2 H 2 SO 4 . 7 H 2 O D.iglnr.a,e of qginis; 
Sulphate of quinine. 

Quiniel! 1)2 lbs. Cngliih; 100 lbs. U.5. 



H 

Radical vinegar: Sea acetic acid. 

Rakaslrir SUS Oil of rosemary dlasoived in common gin. 

Ramie: See Chine grass. 

Rancid: Soolled. 

Raw milk: Unpasturised mlU. 

Raw oil: Unboiled linseed oil. 

Raw auger: Unrefined sugar. 

Reagent: 4372 Any substance which, because it (ekes pari In certain reecl- 
lons. Is uied in detecting, examining, or measuring ether tubstences. in 
preparing material, etc. 

Realgar: See arsenic dltulDhlda. 

Reaumur's thermometer: See S3. 

Recent: Something made recently and 10 is at full poianey. 

RecUfied: 3S4S Any subetarvet dlstlUed more than once for added purity. 
Raciified spirits: 1433 Alcohol distilled until It has only H% water, 

Red srgoh See argal. 

Red arsenic; See arsenic disulphide. 

Red bark: A red variety of cinchona bark obtained from Cinchona ewcelruba 
and its hybrids. 

Rad bole: See ferric oxide. 

Bed chromate of potaeh: See potass turn dichroroate. 

Bed copper ere: See cuprous oxide. 

Red coral: A Madlteranian coral, CoralUum aoblle. Also known as C. rubrum 
Red lake: Sea lac rasin. 

Rad lead: See lead oxide, red. 

Red liquor: 100 A solution consisting chiefly of aluminum acetate, weed as e 
mordant, eipaclally in dying red. 



Red mercuric oxidet See mercuric oxide. 

Red mercuric sulphide* See mercuric sulphide. 

Red ochre: See ferric oxide. 

Red oxide of copper: See cuprous oxide. 

Bed oxtde of iron: See ferric oxide. 

Red oxide of marewry: See narcurlc oxida. 

Red Peruvian bark: See cinchona. 

Rad Feeclpiiaie: See mercuric oxida. 

Red pruaaiate: See poiaseium femeyanlde . 

Red sandera. Saunders: Red sandeiwood. 

Red spirUa: lOB A Un spirit used In dying red. 

Red sulphide of arsenic: See arsenic dlaulohlde. 

Red sulfide of mercury: See mercuric sulphide. 

Red eulphuret of arsenic: See arsenic disulphide. 

Red sulphuret of mercury: See mercuric sulphide. 

Rsd unar: Poiassiuio bltartrata deposited during the farmentailon of red wine. 

Reduction: See 26. 

Refractorv clay: A heat reeistent day high in silica and aluminum oxide. 

Regullne, reguluet The more or leaa impure button, globule or maai ol metal 
formed beneath the aleg In melting ores. 

Regulus of antimony: Sb Antimony. 

Rennet: The lining membrane Of the stomach of the unweaned calf or other 
animal, eepectelly the fourth stomach of ruminants. Used In curdling 
milk for making cheese. 

tepriae: The second pan of the operation of parting gold. 

Residuum: Dregs; precipitates, ate. 

Resin: A solid or samlsolld organic substance axuded from various plants and 
trees, as the pines. 

Resolution; Act of separating e compound into its elements or component parts. 

Resolvent: That which has the power to dti perse Inflamaiory or other lesions; 
a dlscuiiani; anything which aids tha absorbtion of effused products. 

Reverbatocy furnace: A furnace or kiln in which the flame or heat is reflected 
from the ir^sida surfaces onto the material being traaiad. 

Rhamnus: Sea vervain. 

Rhatany root: Tha dried root of either of two American shrubs. Kramarla irian- 
dra and K. arganiaa. used as an astringent. 

RhJsome: A root, usually one which sands out shoots. 

Rhodium wood: Tha fragrant wood of the root and stem of either of the herbs 
Convolvulus seoparius and C. virgatui. 

Rhombic phosphate of soda: Sea sodium phosphate. 

RJee ewrli: Alcohol from rice fermeniailon. 

Rice weter: A drink, chiefly (or invalids, made by boiling a small quantity of 
nee in weter . 

Riddle: A sieve with coeree meshes, usuelly of wire. 

Roche slum; 42S6 A verieiy of ordinary alum. 

Rochelle sell: Sea sodium potassium tartrate. 

Roll ennotio: Annatto Put up In rolls. See annatto. 

Roll Sulphur: 43S3 Sulphur distilled and condensed as s liquid which 11 east 
into sticks or rolls. 

Roman alum: Ordinary alum crystallised In cubes. 

Roman vitriol: Sea eupric sulphate. 

Ropey: A cloudy, oily look to wine naedlng lennln, Also capable of being 
drawn into e threed; viscous; tenacious; glutinous. 

Rosanlllna: 2663 The base of meny enlline dyes. 

Rose geranium: Geranium oil. 

Rose pink: 266$ wtming dyed pink as a pigment, dentifrice, etc. 

Rose water: A watery solution of the essence of tha rose made by distUUng 
(he fresh flowers with weter. 

Rosolic acW: C 2 qHi ^03 A crysiellire acid obtained by heating a mixture of 
phenol and cresyllc acid with sulphuric acid arsenic acid; by the action 
of nltroits scid on rosanlline. etc. 

Rot Steep: To steep (cloth) in an aUiUne lye In order to remove the oil, 
orease and dressing. 

Rollen Slone: A friable siliceous stons, the raaldue of a siliceous llmeitona 
whose calcerous matter has been removed by the solvent action of water 
Also called trlpoll. 

Rouge; See lerric oxide. 

Rubefaclenc A substance for external application, ixoducing redness of the 
skin. 

Rublrte: Any o4 certain red dyes. 

Rue: A European, strong scented perennial woody herb (Rule greveolens) with 
a buter taste. 

Runnings: That which runs off In distilling. 

Russia isinglass: Isinglass made from tha bladders of the huso ot large stur- 
geon. 



s 

Sebadilla: A Mexican plant (Skolnolon officinale), family Melanthacreae; also 
Us seeds, used at a source of veratrlne end In the breparatiDn of an tn- 
secucidc, aaoeclally fw head Uce. 

Secharify: To convert s larch into sugar. 
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Sachanne fermentation: See 16. That by which eierch and 9 um ere converted 
Into sugar. 

Saccharometer; Any device tor measuring sugar In solution. 

Saffron; A soeciea of crocus (Crocus sa(ivus) with purole Mowers, and the 
drug, flavor and dvestuff it yields. 

Sago: A dry, granulated or powdered starch fron the oitA of the sago palio. 
used as food and for stiffening textiles. 

Saint John's bread: Carob. 

Sal ammonia, ammoniac: See ammonium chloride. 

Sal enlxum: The refuse from the making of nitric acid. 

SaleratuS! Sea sodium bicarbonate. 

Saleratus water: A solution of eodiure bicarbonate . 

Sallem. 6allclne:402l Ci 3 Kig 07 A bitter white cry sulline glucoiide. 
found In the bark end leaves of several sbeeies of willow fSaliz) and ooo- 
Var. On hydrolysis (by the ansyme emulsion or oiherwisel M yields dex> 
irose and saligenin. it is used in medicine as an antipyretic, antirheuAs* 
tic, and tonic. 

Salicylate of methyl: CgH^ ( 0 HJC 02 CH 3 The methyl sell of aalicylie acid. 

Salifiable: Capable of being formed into a salt. 

Saligenin: CeKs ( 0 K)CH 20 H A white crystalline compound obtained by the 
hydrolysis of seiacin. 

Saline: Containing a salt. 

Saline draughts: Sour drinks such as leinonade. 

Salmlae, salmiak: See ammonium chloride. 

Sal polychrest! See potassium sulphate. 

Sal soda: Crystalline sodium carbonate. 

Salt: Usually means sodium chloride. 

Salt acid: See hydrochloric acid. 

Salt of ember: See eucclnlc acid. 

Salt of antimony: A double salt of eniimony fluoride end ammonium aulphaie 
used ee a mordant. 

Salt of barilla: See sodium carbonete. 

Sell of benzoin: See bensoie acid. 

Salt of chroma: See potassium ehromeie. 

Salt of coleothar: Sea ferrous sulphate. 

Salt of iron: See ferrous sulphate. 

Sn|r rtf lemon: See potassium binovelete. 

Salt of Saturn: See lead acetate. 

Salt of seigneite: See sodium potassium terveie. 

Salt of aoda: Set sodium carbonate. 

Salt of lorral: See ootassium bir^eUte. 

Salt of ateel: Sea ferrous sulphate. 

Salt of terier: See potaasium carbonate. 

Sell of vitriol: See sine sulphate. 

Salt of wormwood: See ootesaium carbonate. 

Saltpeter, saltpetre: See ootesaium nitrate. 

Saltpeter paper; See touch paper. 

Sal volatile: Saa ammonium carbonete. 

Sandal: Sandalwood. 

Sandarac: A briitla. faintly aromatic, tranalucent ream obtained from the 
•andarae trea, usually in the form of small peli'*yaUow grams or tears. 
Used In varnlih and as incense. 

Sand bath; See 4 . A pan of hot send in which veisels to be heated are pertly 
Immersed. 

Santal: Denotes the sandalwood tree. Check context lor which pert of tree. 

Santallne: Sandalwood oil. 

Santonate of soda: 4649 CiSHjgOeNt Sodium sentonate. 

Santonica; An anthelmintic drug consisting of the unexpended dried heads of 
the wormwood. Artemisia pauciriore: levant wormeaed. 

Santonin, lantonlne: C^sHigO^ A colorless, erystellme. • lightly bitter 
compound, oecuring in santonica and in other speclee of Artimisle. end 
used as an anthalmlntle . In overdose II product poisoning and diet* xb~ 
ance of vision . 

Sap greani A dull*graen lake prepared from buckthorn berries. 

SapoUo: A trade name for en old tttnd of Cngliah comolaxion soap. 

Seponaueuus. Resentblliig suap; having the gueluiea of soap. 

Saponification: Act. process or result of soap making; aap^lfy. 

Sapphire: The color sapphire blue. 

Sarsaparilla: Any of various spaclas of SmJlax. as S. efflclnalia. S. papy- 
raced and S. medlce; the dried, eordllke roots of any of theee, used la 
the form of a decocllor^, Infusion, fluid extract or syrup as e slid ionic 
and altereiiva . 

Sessafraa: The dried bark of the root of Saseafrai varllfollum. ueed as a 
diaphoretic, a flavoring agent, and aromatic blttere. U alto yields an 
aromatic, volatile oil used In perfumes. 

Saturation; See 27, 

Savin, savins: A Eurasian evergreen (funlperus sablne). Its bitter, ecrid 
tops are somatirnea used In medicine (or gout, anenorrhee. ae an eborti* 
faclent. etc. 

Savoneltea: Smell balls of perfumed soap, usually for guests. 

Savory: An aromatic European mint (baturala hortenSlS) much uSed in COdklhg. 
Also called summer savory. 

Scabies: Itch caused by mites: mange. 

Scald: A sudden covering of a substance with boiling water. 

Scale litharge: Newly formed litharge before being ground. 

Scammony: The dried root of Convolvulus scemmonia; the resin obtained as an 



exudation from the living root or prepared by extracting the dried root with 
alcohol and precipitating with water. U is a drastic cathartic. 

Scheers green: See copper arienlte. 

SchUrs table 62$ A table of soda aoluiions. 

Schllppe'a salt! See enUmony oentaswlphlde . 

Schuster* s alkallmater: See $2. 

Sclo. or chlo. t«xoentlc\a; Turpentine obtained from ^nus oistalle terebtnthua. 
Scvbuilc; Or>e having acurvy: an antiscorbutic. 

Scoria scoriae: The refuse from the smelting of metals, reduction Of ores. 

etc.: dross; slag. etc. 

Scratch brush; One made from fine brass wire. 

Scrofula: Tuberculosis of the lymphatic glands, especially of the neck, with 
enlargement of (he glands; king's evil, 

Scruple: An apothecariea* weight equal to 1/2 dram. 

Scurfy; A skin condition producing flakey scales. 

Scurvy grass: Any of several ertssaa. esoeclally Cochlearia officinalis. 

found in arctic regions. It la a remedy for acurvy. 

Sabaetc ether: Sebic or sebaeic acid; obtained from the dlsilllailon of olalc acid. 
Seed lec: A resinous substance secreted by s scale insect (Tachardle lacca). 

When crushed and washed it becomes granular and Is known as seed lec. 
Selgnetie's salt: See sodium and Dotasslum tartrate. 

Selanite: See calcium lulphaie. 

Senega, teneka: The dried root of the Polygala senega, containing an Irritat- 
ing saponin, senagin and used as an expectorant. 

Senna: The dried leaflets of certain seecles of Cassia, esoecially Cassia 
acutlfolla. used in madJelne as a purgative. 

Sepia bone; Cuttlefish bone. 

Serpeniaria: The «ied rhizome and roots o( the binhwort Arlstolochia serpen- 
tarla and of (he Texas anakerom (A. reticulata) used for aromMie bitters. 
Sesgwicarbonate of ammonia; See ammonium sasquiearbonate . 

Sesqulcarbonate of soda: See sodium sesquicarbonata. 

Sesqulchlorida Of aluminum: See aluminum chloride. 

SesgulcMoride of antimor>v: See antimony chloride. 

Sasquichlorlde of arsenic: See arsenic trichloride. 

Sesquichloride of Iron: See ferric chloride. 

Seaquiferrecyanide of iron; See ferric ferrocvanide. 

SeequIoMide o( chromium: Cr^Oj Chromic oxide. 

Sesquioxfde of iron: See feme oxide. 

Stsquioxide of manganese: Mn 20 j Manganie oxide. 

Sesquioxide of nickel: See nickel peroxide. 

Seaquioxide nf iin: 4)20 Sn^O) 

Sesqui phosphate of Iron: See ferric ohoephate. 

SesquiaeU of iron: Sea feme sulphete. 
ieequisuloheit of alumina; See aluminum sulpheta. 

Sesqui sulphate of iron; Sea ferric avlphate. 

Seaquiaulnhlde of arsenic: See areenle trisulphlde. 

Seaquisutohurei of enttmony: See antimony eulohlde, black. 

Sharp send; A send In which the grains are angular rather then rounded. 

Sheve grass: The scourir^ rush, tquisatum. 

Shaepfoot ftlly: the gelailnous substance obtained by boiling the bird’s foot 
irefoil, Lotus corniculatus. 

Shcllberk: Shagbark; shallbark hickory. 

Shell lime: Lime gotten by calcining shells. 

Shoemaker*! bisck: Ses ferrous sulphate. 

Siderlte; See ferrous cerbonate. 

Sienna; An earthy substance, brownish- yellow (raw sienna) and orange-rad or 
reddish-brown when burnt {burnt slanne). much used as a olgmant. It owes 
ita colors to oxides of iron and. usually, of manganesa. 

SlUx; S 1 O 2 Silica, espoelally in the form of quarts. 

Silica jell, jelly: 2SI9 A form of colloidal slllea. like coarse eand In appoa- 
rance, but possessing many fine pores and therefore extremely absorbent. 
Silicate; To combine with silica or sllleatas; to coat or impregnate with s$ll- 
ca or Silicates. 

Slltcete of potassa: 2016 K 2 SIO 3 Potassium silicate. 

Slllcata of soda: See sodium silicate. 

AiUrirMie $snd w|ih s high sllice content. 

Silicic acid; In old formulas, silica, urtlaas elaborated on. 

SlUcum: alltca. 

Sliver chloride: 3214. 4003 AgCI Argentic chloride; chloride of Silver: mono- 
chloride of silver. 

Sliver cyanide: 3697 AgCn Argentic cyanide; hydrocyanate of sliver, 

Sliver glance: See sliver sulphide. 

Silver monoxide: See silver oxide. 

Silver nitrate: 4077 AgNOs Argentic nitrate. 

Silver oxide: 4076 Ag20 Argentic oxide: protoxide of alh'er; silver monoxide. 
Silver sand: A hard, heavy, silvar-colored sand used by llthograohers for 
rubbing stones to a level surface. 

Silver sulcmide: 4002 Ag 2 ^ Argentite: silver glance: sulohuret of allver: vit- 
reous silver. 

Simple syrup; Syrup made uo of only syruo and water. 

Six carbon phenol: Gee phenol. 

Sisa: Any substance used u> fill the surface pores of cloth, oaoer. etc. 

Slake: To cause (lime) to heat and crumble by traatmamwith water; to hy- 
4 kaia; eUo to alter (lime) by exposure to air. 

Slaked Urae: Lima which has been treated with water. 

Small bear: Seer with a very low alcoholic content. 
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Sfn«lt, tmaltB: 2867 A blue pigment. 

Smartweed: The water pepper (Perelcaru hyii^piperj; al$o eny of eeverel 
spectee of perelcaria having acrid Juice. 

Smelling eelti: See ammonium leaqulcerbonate. 

Sfliltheonite: See sine carbor^ace, 

Soaper ealte: Impure ootaaaiun hydroxide. 

Soap teat: The impure alkaline liquor left over from toap making, 

Soap lye: Same at loap lees. 

Soao vamlth: 3824 A mixture of toep. llnaeed oil and litharge for bronting. 

Socotrine aloes: Aloes from the island of Socotra off Cepe Guardaful. Africa. 

Soda: See sodium carbonate. 

Soda aah: See sodium carbonate. 

Soda crystals: See sodium carbonate. 

Soda glass: See sodium silicate. 

Sodic: Read as sodium. Sodic carbonate* sodium carbonate, etc. 

Sodic carbonate: See sodium carbonate. 

Sodic hydrate: See sodium hydroxide. 

Sodium acetate: 4206 NefC2H302) . 3H20 Acetate of soda. 

Sodium acid sulphate; See sodium blaulphate. 

Sodium and potassium tartrate: Sea sodium potassium tartrate. 

Sodium biboreta: See sodium borate. 

Sodium bicarbonate: 4209 NaHCOi Hydrogen end sodium bicerbonaie; hy- 
drosod ic carbonate; monosodlc carbonate; sodium hy^ocarbenete 

Sodium bisulphata: NaHSO^ Slsulphate of soda; sodium acid sulphate. 

Sodium borate: Na2B407 .lOH^O Sorete of sodium; borax; pyroborete; sodium 
biboreta; sodium tetraborate. 

Sodium carbonate: 4208 NaaCOs. lOHjO Carbonata of soda; monocarbonaie 
of soda; natron; sal soda; salt of barilla; salt of soda: soda: soda ash: 
soda crystala; iodic carbonate; aubcarbonete of aoda; washing soda. 

Sodium chloride: 4215 VeCl Common lelt; halite; marine salt; muriate of 
soda. 

Sodium hydrocarbonate: Sae sodium bicarbonate. 

Sodium hydroxide: 102. 3979 NaOH Caustic soda; hydrate of soda; sodic 
hydrate. 

Sodium nitrate: NeNOa Caliche; Chilian saltpeter; cubic niter; Pemvien salt- 
peter. 

Sodium phosphate: 4310 Na2HP04. 12H2O DIsodle orthophosphate: hydro- 
sodic phosohais; oerlets leli; ohosehett of soda; rhombic phoapheie of 
soda; tasteless salt; trlbesic Phosphate of soda. 

Sodium cotassium tartrate: 4213 KNeC^H^Ofi.eHjO ^Jiessio-tartfate of soda; 

fochelle salts; salt of seignatte; sodium and potaetium tearate; tartar a led 5*4^ S44 3i 
soda: lartarlied aode; tartrate of Potassium and soda. eieep: Saa 39. Macerate. 

Sodium pyrophosphate: NaaPjOy+IOHjO Calcined sodium phosphate: normal 
sodium pyrophosphate. 

Sodium silicate: 2816 Va2$i402 Ouedrlsillcate; soda glass: soluble glass; 
tetra silicate: water glass. 

Sodium sulphate: 4 207 Na2SOa.l0H2O Gleuberlte; glauber's salt; sulphate of 
soda: ihenardite mlribiUte: wonderful salt. 

Sodium sulphite: Na^SOs ^odlc Sulohlte: sulphite of soda. 

Sodium tetraborate: See sodium borate. 

Soft soao: Soao with potasaium hydroxide for a base, 

Solid bitumen: AsDhelt. 

Solomon's tecl: An hsrb. Rolygortatum. used to flavor bear. etc. 

Soluble glass: See sodium sllieete. 



used as a poultice. 

Spongy plattnumr 3336-7, 40S6. 

Spontaneous: Self-acting with no external cause. 

Sprat; A small herring. 

Squaw vine: See oanridgeberry. 

Squill: The cut and dried flashy Inner scales of the white variety of the bulb 
Urglnea scllla, or the younger bulbs of U. Indlca. It Is used as an ex- 
pectant. cardiac stimulant and diuretic. 

S^lrrelcom: A North American herb fDlcentfa canedenils); turkey com 

Stannate of potassa: K28n03.3H20 Poteaslum etannate. 

Stennste of soda: Na2Sr^3.3H20 Sodium stannaie. 

Stannic acid: 4131 H2Sn03. 

Sunnic chloride: 4124 SnCl4 Bichloride of tin; butter of tin; chloride of tin; 
Ubevlua* fuming liquor; perchlorlde of tin; permurlats of tin; tstrachlocide 
of tin. 

Stannic oxide: 4121-3 8n02 Binoxtds of tin; casslterlte; dioxide of tin; per- 
oxide of tin; tin butty. 

8teru>ows chloride: 4123 SnCl^ Dlehloridt of tin; muriate of tin; orotochlorlde 
of tin; tin crystala. 

Sunnoua chloride, hydrated: 8nCl2.2H20 Tin salt. 

Siennoue oxide: 4119 SnO Mor^lde of tin; oxide of tin; protoxide of tin 

Star anise: The dried fruit of the ilheiua. used as a spice. 

Starch gum: Oextrlhe. 

Sievesacre: A Curas len larkspur (Delphinium stephliegrla). Its seeds contain 
delphinine, which la vlolertily emetic and cathartic and which is used as 
a fish poison. A tloetura or oiniment prepared from the seeds is used to 
kill lice on the heed body. 

Steam beih: To subject e substance to steam as In a kitchen steamer 

Steam glue; (3287) 7 

SteeiB jacket: An outer casing between which end an inner cylinder (or other 
body) can be passed a current of sieam. air. etc. 

Staerlc acid: 4325 CHjfCHi) UCO2 A white, crystal Una fatty acid obtained 
by aeponjflceilon of tallow or other hard fats containing stearin; octadec- 
anole acid. It mails to an oily liquid at 69.3* C. 056.7* p.). u u used 
chieflv for making candles, usually with the addition of parrefln. Com- 
eiareiel atearlc acid fstserlne) is commonly a mixture of stearic and palm- 
itic acids . 

Stearlne: Sae sieeric acid. 

^ an esaeniial oil seperetsd as a solid on cooling 



Stereo-chromic painting: A process of mural palming In which the pigment It 
fixed by a series of reactions between the lime, nuotlUclc acid, end so- 
dium illlcete. 

Sllbnlte entiakonlte: See antimony sulphide, black. 

StlUtngie: 4S87 The dried root of the queensrooi StUlingia silvatica. used as 
an emetic end cathartic. 

Slock lye*. Sea potassium hydroxide. 

Slone blue: See esurite. 

Stone paper: 1934 Sandpaper made with powdered pumice stone. 

Stone were: A coarse pottsr's were, glased and fired to a density. 

Stoneware head: One used for distilling eorrostve substances. 

Stopcock: A cock or valve for stopping or regulating ths flow through a Pipe 
etc. 



Solubfe Jndlgo; A blue oigment. amibonium aulehete and/or eotatsium tulohata.c»^«.* k ^ 4 ^ 

Solution oI ammonia: See ammonia, solution of ••Stwex. A resin derived from various trees of the gsnus styrax. eiDeclally 



Solution of ammonia: See ammonia, solution of. 

SoluUon of tin: Tin dissolved In acids for dying. See 107-13. 

SonorouB cake stearlne: Stearlne so oure and herd it rings. 

Sour: Sse 105. A sulphuric acid and watar solution used for dying 
Spanish brown: Earth of dark reddish-brown (due to ths presence of Iron ox- 
ides), used as a pigment. 

Spanish licorice: The common licorice. 

Spanish white: Whiting. Also bismuth subnltrate 
Spathic Iron ore: Sea ferroua carbonate. 

Specular Iron ore: See ferric oxide. 

Sperm oil: Oil from the soenn whale. 

l"” r®'*” '»• oil obt.tn«d from 

the sperm whale, the dolohjn end allied cetaceans 
Sohslerite: See sine sulphide. 

Spile: A plug for s wine vat. 

Spirit, sDlrlU: See 17 . *py liquid produced by dUUlleflon. U.uollv .Icobol- 

*n dy'-xj. «uch e. Up .pir«,. «c. 

Spirit of mlnderous: See ammonium acetate. 

Spirit of salts: See hydrochloric acid. 

Spirit of lar: (24 17)? 

Spirit or wine: Alcohol: rectified solrK. 

Spirit lame: A lamp which burns alcohol. 

Spirltous: Refined; pure. 

Spirits of hartshorn: See ammonia, solution of. 

Spirits of niter: 70% ebaolule nitric add. HNOi, and 30% water 
Spini varnish: 2903 Varnish with an alcoholic base. 

Spirit iln: 107 Tin digested in acids and used at mordanls 
spirit turpentine; See oil of turpentine. 

Spodumene: Sea lithium aluminum sulphate. 

SponglopUerie: A kind of cloth Interwoven wUh small Places of sponge and 
rendered waieroroof on one side. V'han moistaneO with hot watar u was 



Styrax offlcinella. It was formerly used as incense. 

Stremooium: 4499 The dried leeves of the Jlmson weed, used In medicine 
Slmilerly to belledonne. sspecially in asthma. It contains the alkaloids 
atropine, hyoscyamlne and scobolomlne. 

Stress: 2352. 2419 A brlUlent lead glass used in making artificial gems. 

Stratum; Layers. 

Stream Un: Casslterlte accumulated In alluvial deposits. 

Strike: To precloltete (e dye) by e mordant. Also, to cause (a dye) to be ab- 
sorbed by an inert base. 

Sifcoq murletic dcid: At least 35% hydrochloric acid Ir\ water. 

Strontanite: See strontium carbonate. 

StfooUum carbonata: SrC03 Carbonate of strontla; stronianiie. 

Stfichme. strlchnlne: 4005 C21H22N2O2 A very poisonous alkaloid obtained 
from venous plants of the genus Stryclinos, as from the seeds of the St. 
Ignatius* bean (S. Ignetil) end from nux vomica. It is used in medicine 
(usually as a aulphate) as a tonic and stimulant for the central nervous 
system. 

Styptic: See astringent. 

Styrax calamlta: A small shrufi or tree of Asia Minor yielding a resin similar 
to Storax.and used In medicine. 

Styrol: See 4315. 

Subaceiate of copper: See copper acetate. 

Subacetate of lead: See trlbasic lead acetate. 

Subcarbonate of iron: Sea (arrous carbonate. 

Subcarbonate of potaah: See potassium carbonate. 

Subcerbonate of soda: See sodium carbonate. 

Subchloride of copoen See cuprous chloride. 

Subchloride of mercurv: See mercurous chloride. 

Sublimelion. sublime: See 30. 

Sxiblimed sulphur: See flowers of sulphur. 
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SubniufUte of mercury: See mercurous chloride. 

Subnltxate ol bismuth: See bismuth subnltrete. 

Suboxide of copper: See cuprous oxide, 

Suboxide of mercury: See merci^oui oxide. 

Subielt; ChemiflsUy, en oaryselt, se bismuth oxyohlerlde or bismuth exy ni- 
trate, formed from hydrolysis of bismuth salts in wster. 

Subsidence: To link or fell to the bottom; to settle. 

Substsntive colors; See 93, Dyee which color without e mordent. 

Sutasulphete of mercury; See mercurous sulohete. 

Succinic acldr 4306 (CH 2 C 02 H 12 Salt of ember. 

Sudorific: Ceusing or Inducing sweet, tUephoreuc. 

Suet; The hard fst about the kidneys and loins in beef and mutton, which, 
when melted and fread from the membranes, forma tallow. 

Sugar of lead: See lead acataca. 

Sugar of milk: Sae lactasa. 

Sugar of resin: 4313 A subatanca used to waterproof gunpowder, matches, 
etc . 

Sulphancinonlate of potasaa: K 3 SbS 4 Potassium thloantimoMata . 

Sukphaia; To treat or impregnate with sulphuric acid or a sulphate; to conv«t 
into s sulphate. 

Sulphate of alumina: Saa aluminum sulphate. 

SulMiats of ammonia: dee ammonium sulphate. 

Sulphate of at/opia: (Ci7K2303N)2H2^^4 Atropine sulphate. 

Sulohete of beryta: Sae barium auli^ata. 

Sulphate of chromium: CrS 04 . 7 K 20 Chromium sulphate. 

Sulphate of cobalt: 002 ( 504)3 Cobalt sulphate. 

Sulphete of copper: See cupric sulphate. 

Sulphate of indigo: 0 ) 6 ^ 6 ^ 204.504 (ndlgo sulphate. 

Sulohete of iron: See ferrous sulphate. 

Sulphate of lead: See lead eulphata. 

Sulphate of lima: See calcium sulphate. 

Sulphate of I ithia: 4239 U 2 SO 4 Lithium eulphata. 

Sulphate of magnesia: See magnealum aulehaie. 

Sulphate ofmsnganete: See manganous sulphate. 

Sulphate of nickel: 4177 NiSOsJHjO Niekelous sulfate. 

Sulphate of oxide of ammonia: Sat ammonium sulphate. 

Sulphate of peroxide of Iren: (2676)? 

Sulphate of potasia: See potaasium auiphete. 

Sulphata of protoxida of manganeae: See manganous suiphste. 

Sulphate of quinine: See quinine sulphate. 

Sulphate of roaenillns: RoaanlUns sulphate. 

Sulphate of silver: 4061 Ag 2$04 Silver eulphata, 

SulPhait of sods: Ssa sodium sulphate. 

Sulphete of strychnia: (C 2 iH2202K2)2 . K 2 S 04 *SH 20 Strychnine sulphate. 
Sulphate of the euboxide of mercury: See mercurous suiphste. 

Sulphate cf sine: See sine sulphete. 

Sulphide of ammonia: Sss ammonium sulphide. 

Sulohide of entimony: See entimony sulphide, bieck. 

Sulphide of arsenic: See arsenic disulphide. 

Sulphide of barium: 9a$ Barium sulphide. 

Sulphide of cadmium: See cadmium sulphide. 

Sulphide of calcium: Saa calcium sulphide. 

Sulohide of carbon: Sea carbon disulphide. 

Sulphide of copper: CuS Cupric sulphide. 

Sulphide of hydrogen; See hydrogen euiphlde. 

Sulphide of iron; See ferrous sulphide. 

Sulohide of magnesia: 4247 MgS Magnesium sulphide. 

Sulphide of mercury: See mercuric sulphidt, 

Sulohide of potaasium: K 2 S Potesalum sulphide. 

Sulohide of silver: See silver sulphide. 

Sulphide of soda: Na 2 S Sodium sulphide. 

Sulphite; 3664 The salts formed by the corabiriation of sulphurous acid with 
s b«se. 

Sulphite of lime: CaS 03 . 2 K 20 Calcium sulphite. 

Sulphite of petassa: K 2 SO 3 . 2 H 2 O Potassium sulphite. 

Sulphite of sods: Sae sodium sulphite. 

Suipho-carbolste of zinc; (C 6 H 4 S 03 K) 2 Zn Zinc Sulphophenolate. 
Sulpho-carbonic acid; See carbon disulphide. 

Sulphocyanlde of ammonium: 4226 NK 4 CNS Amnonium suiphocyamde. 
Sulphocyanlda of potassium: See potassium sul^ocyamde. 

Sulphocyanurel of potassium: See pctsasium sulphoeyankde. 

Sulphydric acid: See hydrogen sulphide. 

Sulphurated antimony: See antimony oenta sulphide. 

Sulphuratlon: The process In which materials are bleached by the exposure to 
the fumes of burning sulphur. 

Sulphurei: Read as sulphide, Sulphuret of potas a ium« potassium sulohide, etc. 
Suiphureted hydrogen: See hydrogen sulphide. 

Sulphurated sulohide of calcium: CaS 2 Calcium disulphide. 

Sulphurated water: 4462 Wster Impregnated with hydrogen sulphide. 

Sulphuric acid: 3S54-6Q H 2 S 04 Oil of vitriol. See cage 221. 

Sulphuric ether: See ethyl oxide. 

Sulphurous acid: 1718, 3864-S-6-6, 4066 H 2 SO 3 Sulphurous anhydride. 
Sulphurous anhydride: See sulphurous acid. 

Sulphur vlvum: 43SS S Black sulphur; crude sulphur horse brimstone. 

Sumac, surrach; A material used in tanning and dying, consisting of ihe dried 



and powdered leaves and flower clusters of various species of sumac. 
Suieac contains from 10 to 36% tannin. 

Summer savory: See savory. 

Superadded: A substance added by choice, over and above what is desired. 
Superincumbent: Lying or resting on so as to exert pressure. 

Supernatant: Floating on the surface, as oil on water. Also, the liquid left 
over after precipitation. 

Supersaturate: To add to beyond saturation. 

Supertarttate 0 / potassium: See potassium bitsitrete. 

Sweet flag: The aromatic root of the Aeorus calamus, used as a carminative 
ar>d tonic In dyapepsle and colic. 

Sweet mar>oram: An aromatic European herb (Marjorana hortansls), closely 
related to the wild marjoram (Oreganum vulgara). 

Sweeimouih glue: Glue which is to be wet with the tongue, es stamps, envel- 
opes, slightly swsetensd so it won't isste tasC. 

Sweet oil; Any mild, edible oil. as olive oil. 

Sweet spirits of niter: 4269 An slcoholtc solution of nitrous sthsr. 

Sweet yeast: (730)7 
Swilled: Swirled. 

Sylvlle: See potassium chloride. 

Syrup of ether: 4653 A calming madlclne made of ethyl oxide and syrup. 

Syrup of lemons: Lemon julca extrset, etc. . mixed with syrup. 

Syrup of saffron: Saffron mixed with syrup. 

Syruo of violets: Violet scent mixed with syrup. 

T 

TsUow: nte fst of animsls like the ox and shseo, extracted from membranous 
end fibrous matter by melting. It is solid, white and almost tastelaas when 
pure, and is used In soao. candles . oleomargarine, etc. 

Tsnberk; Any bark rteb in tanMn. bruised er eut into smsU sieges, end used 
in tanning. 

Ten liquor: Tanning liquor. 

Tannste of iron: 4170 fa(CnH 907 C 02)2 Parroua tannate. 

Tannata of lime: 2330 Boiler encrustations broken down by tannin. 

Tannate of qulnle: Ovinine impregnated with tannin. 

Tannic acid: 3911-12 CisHipOg Tannin. 

Tanniru An amorphoua. strongly astringent substance obtained In the form of 
brownish-white shining scales from gsUnuts (of which It constitutes 50% 
or more), sumac, velonla and other plant products. 

Tansy: Any plant of the genus Tsnsceium. The common tansy (T. vuigsre) has 
a strong aromatic odor and a vary bitter taata. ft waa formerly much uaed 
In cookery and In medicine as a biriar tonic. 

Tapioca paper 3 1ST A paper u a ad for copying Photographs by artificial light, 
tar A thick, dark-brown or black, viscous liquid obtained by the distillation 
of wood, coal and other organic matarlsls, and having a varied composi- 
tion according to the tamoeratura end material amoloyad In obtaining It. 
Taraxacum; The dried rhisoma and roota of the dandelion Taraxacum officinale, 
uaad ai a bitter and laxative. 

Tar bom Sae protoecatata of iron. 

Tartar A subatanca extrtlng In the Juice of graoti and dapoalted In winecasks 
as a oela or dark reddlah crust or sadlmsnt. 

Tartsrstad antimony: Saa antimony tsrtrsta. 

Tartaratad bon: Saa ferric and ootasslum lartrata. 

Tartaraiad aoda: Sea sodium potassium tartrate. 

Tartar emetic: See antimony tanrste, 

Tartaric acid: 3929-30 C 4 H 6 O 6 A colorless CTVstalllne add found In fruit 
lulcas, etc. and obtained from tartar. Used In cookery, medicine, etc. 
Tatrerlted entimony: See entimony tartrate. 

Tartrate of entimor«y: Sae antimony tartrate. 

Tartrate of bon and potassium: Sae ferric and potassium tartrate. 

Tartrate of lead; ft>C4H406 Lead tartrate . 

Tartrate of lime: CeC4H4O6*4H20 Calcium tartrate. 

Tactrete of potasss: Sea potassium tartrate. 

Tartrate of potassa and iron: See ferric and potassium tartrate. 

Tartrate of potassium snd soda; Sea sodium potassium tartrate. 

Tartrate of silver: Ag2C4K406 Silver tartrate. 

Tasteless alcohol; That which IS pure and free from foreign matter. 

Taaielees salt: See sodium phosphate. 

Teare: Orop-stse bits. 

Teei; Sesame oil. 

Tenacity: The resistance to being culled asunder by the force of tension. 
Tenorite: See cupric oxide. 

Terchlorlde of entimony: See antimony chloride, 

Terchlorlde of arsenic: See arsenic trichloride. 

Terchlorida of gold: See auric chloride. 

Terhydrlde of nitrogen: See ammonia. 

Temltrate of bismuth: See bismuth nitrate. 

Teroxide of antimony: See antimony trloxide. 

Teroxide of bismuth: See bismuth trloxide. 

Terpln, terplne; 4312 C|oHib(OH )2 Terpln. 

Terpinol, terplnole: See terpln. 

Terra merits: Tumeric. 
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Tw»ulph«t« of Irons 060 F 02 (S 04)3 Ferric sulphate. 

Teraulphlde of anllmonys See antimony sulphide , black. 

Tarsulohlde of arsenics See arsenic trteulohlde. 

TarsuIphJte of ersenler Af 2 ( 803)3 Arsenic trUulphlle. 

TeraulDhuret of antimony: Sea antimony sulphide, black, 

Teriulphuret of arsenic: See arsenic trlsulphlde. 

Test papers: 4400 Papers, which, when dipped Into solutions, ehow ectdttv 
or alkalinity. 

Tetra-ammonlo dlhydrlc carbonate: Sea ammonia sesquicarbonaie. 
Tetrachloride of tin: See stannic chloride, 

TatresiUcaiar See aodlum silicate. 

T«ten Any of variou, voileular ,kln dUeaici. a> ecMrn., herpe* and ring- 
worm. 

Therlacs Any antidote to poison. 

Thenardlte mlrlbllUe: See aodlum sulphate, 

Thripr A small Insect which feeds on plant Juices. 

Tin eshes: (2394}? 

Tlncels Crude native borax. 

Tin crystals: See stannous chloride. 

Tincture: A solution of medical subatance In alcohol. Also a dye product. 
Tincture of oella: Tannin extracted from qalli. 

Tincture of Iodine: 4491 iodine dissolved In alcohol. 

Tincture of iron: See ferrous sulphate. 

Tlocture of iHmus: Litmus used In solution Instead of dried In paoer 
Tinned copper: Tin pleled copper. 

Tin powder; 3317-0 Finely powdered tin. 

Tin putty; See stannic oxide. 

Tin salt! See stannous chloride. 

Tin spirits: 107- J3 Tin dissolved by acids and used as mordants. 

Tin stone: See Stannic oxide. 

Tolu: See balsam of tolu. 

Toluldlne: TS52-3 A derivitive of toluene used In making dyes. 

Tombac: 3412-3 Aft alloy consistirvq mainly of copper and tine, weed for 
cheep Jewelry, gilding, etc. See Dutch foil. 

Tone: 3137-0 In photography, achieving the proper shade of the image. 
Tonics: SU7 Medicines that Increase the tone of the muscular fiber end Im- 
part vigor to the eyetem. 

Tonka been: The seed of « tropical South American tree (DlPteryx odoreiel. It 
has a pleasant odor, due to the preseftce of coumerin. It is used to make 
eoumarln, in perfumes and as e flavoring. Tonguln. 

Tonquln: See tonka bean. 

Tcrmentiila: A Curaeian herb (PoitntlUe tormentlUa), the root of which le pow- 
erfully astringeru, end is used eemetimee in medleine end in unnir>g arid 
dying. 

Touch needle: A smell bar of gold, either pure, or alloyed with etiver in e 
known proportion, for trying the fineness of e gold or silver article by 
comparing the etreeke made by the article end the bar on e toueheiene. 
Touch paper: 2059 Paper impregnated with potassium nitrate. It bums stead- 
ily without flame end is used for igniting fireworks. S a Iteeter paper. 
Touchitone: 3 290 A stone or place of black pottery ueed for aeeaytng. 

Tow: The coaree and broken pert of flex, hemp or Jute, lebereted end reedy 
for spinning. 

Trace chain: Chain ueed to faeten e horee't collar to the whlpoletree. 
Tregecenth: A gum obtained from Aatregelva gummUer. ft comae in thin, white 
translucent plecee. or flakes. The gum swells up in water end Is used in 
the arts and as an emulaifylng agent end excipient In pharmacy. 

Train oil: Oil from the whale or other marine animal. 

Tralles: See H-S9. A hydrometer. 

Tranquil fusion; The melting of e compound wlthoxrt any chemical change. 
Translucent: Partially transperent. 

Transudation: Sweeting through, 

Tribaelc lead aceute: PbfC 2 K 3 O 2 ) 2 . 2 Pb 0 Basic lead citrate: dleceiete o( 
lead: Goulerd'e acetate of lead; Goulard '• lotion; Goulard* a extract; Gou- 
lerd'i water; eubaceteie of lead. 

Tribasic phoephat# of aoda: See aodlum phoephete, 

Tnealcic phosphate: See calcium phoephata. 

Trichloride of antimony: See antimony chloride. 

Trlhydroxybenkolc acid: See geUle acid. 

Trinidad espheltum: A natural asphalt found In a pitch lake In Trinidad. 
Trkplumblc tetroxlde; See lead oxide, red. 

Tripoli: A very friable, toft alUea. Including dletomecious earth, found In 
Tripoli. 

Tets nit rate of bismuth: See bismuth subnitrate. 

Trituration: See 31. 

Troy weight: See S942. 

True asphaltum: Asphalt. 

Tnjnceiod: Cut off or cut short. 

Tubulated; See 13, figure t. 

Tubulure: A short tubular opening ae at the top of a retort. 

Tubus: Tubule. A imall pipe or flStular body; a little tube. 

Turn: To card wool or other fiber as a preUmlnery to finer cardlno. 

Tun: A large cask holding 4 hogsheads or 2S2 gellona. 

Tungstate of lime: CaWO^ Calcium tuf^stAtn. 

Tungstate of soda: 4212 Na 2 W 04 . 2 H 20 Sodium tungstate. 

Timgetlc S9id. 4212 H 2 WO 4 , 

Tungstic glue: 2201 An ertlflelel herd rubber. 



Turtdd: Having the lees or sedloent dlstui^ed; muddy; unclear. 

Turkey com; See egulrrel corn . 

Tvekey rhubarb; Chinee e rhubarb formerly Imported tlvough Turkey. 

Tunnuric: The starch from the root of the Curcuma longa. 

Turmurlc paper: Paper impregnated with turmuric, used as a test for alkaline 
substances, which turn it from yellow to brown, and for boric add. which 
turns U red-brown. 

Tumbuire blue; Pe 3 (TefCN) 6)2 Perroua ferricyantde. 

Tumen Lethe. 

Tuminga: rine sllvere. ueually metal, from a lathe. 

Turpeth*s mineral: See mercurous sulphate. 

Tutty: 4113 Imoure sine oxide. 

TwaddeU*s hydrometer: See 60, 

u 

Ultramarine: A pigment obtained by powderir^ the product from roasting a 
mixture of kaolin, eode seh, eulphur and charcoal. 

Uatber. A brown earth, highly valued fay artiste as a permaftent pigment and 
used either in the raw state or calcined. 

Unctloue olle: Ollt used as unguents, for enolntlr»g. 

Unexceptionable: Perfect. 

Unguent: A lubricant or salve for soraa. burne; an ointment, 

Unicom root: The dried rhltome and roots of Aletrla ferirtosa, 

Unkllned melt: Malt which hae had no heat treatment. 

Uneized: Not treated with any eising, eaptcielly of paper, 

UnvoUtlllsed: Not evaporated; in liquid form. 

Urea; 4323 COfNH^)] The chief solid constituent of the urine of men and 
other enimele. 

Ure's test: See 76.77. Tests for ths strsngth of acetic acid. 

Uric acid: C^HeNaOs A white, odorless end tasteless, nearly Insoluble 
dieeid, present in smell quantity In the urine of men end most snlmals. 

V 

Velentenlie: See antimony trioxide. 

Valerian; A drug consisting of the dried rhleome and roots of the common val- 
erian. Valeriana offlclnalta. used as a carminative, esoecially in nervous 
affections. 

Valerianate of amyl: See amyl valerlate, 

Valertanete of amyloKide: 1469 CioH2o02 Amyl isovaleriata, 

Valerianaia of athyl; 4300 C 4 Hg.COO.C 2 H$ Ethyl valerieia. 

Valerunate of poueea: 4303 CaHp.COOX Poteeslum valeriete, 

Velerieneie of soda: 1469 C 4 Hg,COONe Bodlum veleriate. 

Valerianic wldt 430$ CHj.tCKall.COOH Valeric acid. 

Vegeuble acid: An acid oceuring plants ts civic acid; an organic acid. 
Vegetable black: A fine variety of lampblack made by the combustion of vege- 
uble oiU. 

Vegeuble eelt: See potassium tertraie, 

Vegeui: Vegeieble; from plants . 

VentUen. Venice glees: A glees made at Mureno. near Vanice. 

Venetian red: See lenic oxide. 

Venetian turpentine: 4310 Turpentine from the Lerlx decidua. 

Veravia, vereVlne: A mixture of elkelolde (chiefly cevedine and veravidine) 
obtained as a white or greyish powder from sabadllla seeds and used as a 
counterlrrlunt in neuralgia end arthritis. It is an intense local irritant and 
a powerful muecle end nerve pole on. 

Verbena: Uppia clViodore, etc.? Indian lemon grass. 

Verdicts: 4000 SCu^jHsO^I^.CuO Sesic copper acetate; verditer. 

Verdlter: See verdlgrle. 

Verjuice: The eour Juice of erefaepples. of green or unripe grapes, apples, 
etc.; also an acid liquor made from such Juice. 

Vermifuge: See enthe I mantle. 

Vermlflion: See mercuric aulpKlde, 

Vervain: Any ^ent of the genua Verbena. 

Veeicent: A bllatering epplieeUon or plaster; a vesicatory; an eplspaetlc. 
Vesicle: A smell and morm or leae cItcuIat. elevation of the outer layer of the 
akin, eontelnfng e clear watery fluid. 

Vinaigrette: A smell bottle bolding smelling salts. 

Vinegar of equlll: A solution of the active principal of squill In vinegar or di- 
luu acetic ecld. usually Prepared by maceration. 

Vinous: Of or pertaining to wine. 

Vinous fernenutlon: See 16. 

Virgin wax: Bee's wax, pure end unadulterated. 

Vlicid: Slicking and adhering, end having a ropy or glutinous consistency; 

aUcky. as ter. guae, etc. 
viscous fAmuimstlon; Set 16 , 

Vltlvert: The ouacute plant 0 / the family CuicuUceee. 

Vitrified antinomy: See glase of entlmeny. 

Vitrified lead: ? 

Vltrilled oxide of antimony: See glass of antltaony. 

Vitrify; To changa Into glass or a glassy substance by h««r and fusion. 
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Vitriol: A aulphato of any of varioua mateU. aa coppar (bloc vitriol), iron 
(area n vitriol), ate. 

Vitrkolatad tanart Sea potaaalum aulphate. 

Vltrieua ailvar Sea allvar aulfrtiida. 

Volatile: Eaally paMin^ away by evaporation; readily vaooruabU. ae vole- 
rile oil or llqulda. 

Volatile am See ammonia. 

Volatile alkali: Sea ammonia. 

Volatile aalt: See anunorUum carbonate. 

Volatile apirita of hanehoms See emoioiiiuB aeeqvicerbonata. 

Volatihee: To render or becona volaitle; to exhale or evaporate; to cauae to 
paie off in vapor. 

Vulcanize: Heat treatment to harden natieal rubber. 

w 

Wahoo root: A ahrub (tvonymua atropurpureua) . The dried bark of iha root la 
uaad aa a cathartic. 

Wall aaltpater: Calcium nitrate, found a a an affloraecanca on waile axpoaed 
to dacaylng nltroganoua matter or eonatant daapneaa. 

Walnut: Uaually maani the black walnut ru^ra). 

Walnut paal, rind; Tha rind of the black walnut uaad aa a brown dye. 

Warp: The thraada which extend lengthwlae In fabric aa oppoaad to tha wool, 
which thraada po ovar and under the warp thraada. 

Waah: The alcoholic mixture reaulcino from feravencailon. before dlailUinQ. 

Waihlng: See 32. 

NVaahlng aode: Sea aodlum earbonata. 

Waih laathar: Split iheepekin ^aaaed with oil« In Imitation of chamoia. and 
uaed for elaanlng. dueling, waahlng, etc. 

Waite aoda aahea: Aahed of iMrlne planca lUlvaied and leached of Utelr 
aalu. 

Watch gleai: A watch lena uaed ea an evaporator. 

Water bath: Saa 5 . 

Water glaaa: Sea aodlum ailioate. 

Water of aiimonie: See ammonia, eolution of. 

Water of cryatalUiition: Water which La regarded aa preaent (chemically 
comblnad) In many cryaulUaed aubatancea, and which la expelled from 
them by heat, uaually with tha loat by tha aubatanea of Its cryatalllne 
propartiaa . 

Waur plate: A plete heeied by hot weter In a raoapiaoia beneath. 

Wedgewood ware mart err Since wedgewood la a decorating atyle with pottery, 
it la auppeeed ihet eny eeremic mortar would do. 

Wald: The bleck oek Queioua velvUne; elao ita berk, uaed io tenning end 

dying. 

Whele oik foot! The aedlmenl produced In refining whale oil* 

Whey: The watery pert of milk, aepereted from the thicker. ooeguUUng pen. 
or curd. 

White agerlo: A oommon while fungua (Poiiea, ayn. polyohoroua. offlclnalie). 
uaed for ita mediolrtal tropertlea; purging agaric. 

White araenloi See ertenio. 

White oopperea: Fe^CSOgl^.SM^O Kydroua ferric aulphete. The term white 
oopperea U elao uaed for tine aulphate. 

White gleaa: Cleer, unoolored gieea. 

White glycerine: Probably either chemleellv pure or e brand name. 

White gold: See pletlnum. 

White leedL See lead carbonate. 

White llguon An emulalon of poteaalum cerbonate and fat oU in dying. See 
1S9. 

White merino: Wool from the merino aheep. 

Whitening: See calolun carbonate. 

White preelpktete: See mercuric emmonium chloride. 

While atie: 19S1 Sodium alllcete: Celled white beceuee it la for white peper 

White tartar: Fotaaalum fattartraie dapoaited during tha farmentatlon of white 
wine . 

White vitriol: See zinc aulphate. 

White wax: Beeawax rendered white by bleaching. 

Whiting: $ea calcium carbonate. 

Whitlow: See felon. 

Wine gleai: Two fluid ouncee. See 9993. 

Wine of antimony: See antlmonlal wine. 

Wine plpea: See pipe. 

Wlntergreen: In North America, a low evargreen herb (Geultherle procumbent) 
whoae aromatic leavaa yield oil of wintergreen. 



winter eevory: An oromeiic mint (Satureia montena). 

Winter airalned lard oil: Lard oil gathered In winter. Soppoaedly more potent. 
Witneaa: Part of a proceas In eaaaying gold. See 3191 . 

Wolf bene: S«e aconite. 

Wolff*a epperetua: (4227)? 

Wonderful aalt: See aodlum luJphaie. 

Wood naptha: A dlatlllatlon product of wood, containlrg chiefly methanol 
(wood alcohol), with eome acetone, methyl acetate, ate.; wood aplrlc. 
Wood apis it; See wood naptha. 

Woof: See warp. 

Worm: A epiral condone ir>g tube used in dietllUng. 

Worm seed: The fruit of tha Mexican tea (Chenopodlum ambroiioldea) uaad a a 
an anthelmintic. Alao the drug santonlca, called apectflcelly Levant worm- 

eeod. 

Worm tid>: The veaael containing cool weter In which tha worm la fixed. 
Woreted; A imooth-aurfaced yarn a pun from long ^ata pled pure wool, combed 
io that lu ft bar a lie parallel to eech other. 

Wort: An inf ua Ion of malt which ferment a and forma beer. 

White oxide of enilmony: See antimony oxide. 

X 



Xylene: See ethyl benzene: 

)(yloi: See ethyl benzene. 

Y 

Yarrow: 4 $99 A affong -‘•canted common herb (Adhlllea millelollupO. uaed aa 
an alterativa, eatrlngant and diuretic. Alao put on wounda and aome peo> 
pie even amoked it. 

Yellow bark: See celleeya. 

Yellow chromate of potaaae: See poteaalum chromate. 

Yellow deck: A eoeueon herb Qlumex oriapua). Ita roota are atomachfc, tonic 
end ptagative. 

Yellow ieaedne. jeaaemtne: Calaemlum aempervirene. ita roota a/e uaed e a a 
apeamodic. dlaphorptle end nturalglo. 

Yellow marouric oxide: See aiercuric oxide. 

Yellow oxide of leed: See leed oxide. 

Yellow oxide of mercury: See mercuric oxide. 

Yellow protoxide of leeds See lead oxide. 

Yellow pruaaiete of pouah: See pouaaium ferreoyenide. 

Yellow aendera: A tropleel tree OClmlnia emericena) with yellow wood. 

Yellow aubeulpheie of mercury: See mercuroun aulphete. 

Yellow iulphuret of eraenie: See eraenie trlaulphlde. 

z 

Zelfre: Crude eobeli oxide celoined with ailloeoua aend. 

Zedoery: A fregrem Seat Indian drug of e werm, bitter eromatlc teate, focner- 
ly uaed in medicine ea e atinulent. It la the rhizome of different apeciaa 
of curoume. eapeclolly Curcuma zedoerle. 

Zelodlie: 2219 A hard aubaunoe made from aulphur end glue, ueed tor meklng 
weter- tight, elr-ilght oella for galvenic betterlea. 

ZezU The eronaile oil yielded by eny eltrua peel. 

Xlnrr Hl»cwto? S** Vino muiphide. 

Sine carboneta: 4U2 tnCD) Carbonate of slnos amlthaonlte. 

• Zinc chloride: 4109-11 ZnClj Chloride of zlno; butter of lino; muriate of 
tine. 

Sine oyanider 9719, 4119 SnOy| Cyenide of ilnor eyenureret of line. 

Zinc grey; Zinc dual uaed ea e Gdgneni. 

Zincite: See tine oxide. 

Zinc oxide; 4117 ZnO Dlatllled tlna flowert of zinc: peroxide of tine; red 
tine ore; tufty: tlnclie: zinc white. 

Zme aulphate: 4114 ZnS04.7HgO Goalerlte; aalt of vitriol; white copperea; 
white vitriol; zinc vitriol. 

Zinc aulphtde: ZnS Sleek feck; aphalerlte; zinc blende. 

Zinc vitriol: Bee zinc aulphete. 

Zliw white: Sea zinc oxide. 
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For most of the unfamiliar terms • checK 
the DICTIONARY OF OLD-FASHIONED TERMS on page 
two through twenty -two. 

Those terms which were not in that section 
are here. 

Acidulous tartrite of potash; Cream of tartar* 
Blaclc resin or colophonyi Common resin - darK* 
Chloride of platinum; Platinous chloride* 
Copper salt! Use copper sulphate* 

Gum water; Mucilage thinned with water* 

Heavy paraffin oils Kerosene. 

Lamp cotton; Lamp wick or the cotton from it* 
Lithium salt* Lithium crystalsi may be crushed 
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Loaf sugart Pure white sugar. 

Nitrate of lithiai Lithium nitrate. 

Nitrate of tin« Stannic nitrate. 

Oil of almondst Oil! pressed from almonds. 
Phosphuret of limet Calcium phosphate. 

Rock alunu Aliun in crystalline fragments. 
Sodium hydratei Sodium hydroxide, lye. 

Spirits of winet Brandy. 

Suiphocyanide of mercxiryi Mercuric sulpho- 
cyanide. 

Sulphur dioxide gasi See 4052, 4053, page 52. 
Sulphurini Sulphur. 

Vestal Common match. 

Yellow soapi Common lye soap as opposed to 
a detergent-based soap. 

CHAPTER VIII 

How TO Give an Entertainment in Chemical 
Magic 86 

CHAPTER IX 

Preparing and Arranging the necessary 
Apparatus — Gas Generation — Labora- 
tory Directions — Hints and Cautions • no 

CHEMICAL MAGIC 

CHAPTER I. 

INTRODUCTORY. 

Chemistry has been called, on many occasions, a 
fascinating science, and with much truth, for it certainly 
affords more recreation than any other. From times 
iiiiiueraonible it has never failed to be a veritable 
storehouse of mystery and wonder ; fur ages it has 
been used by conjurers and magicians for the produc- 
tion of effects which have not only astonished and 
perplexed our foref^^thers, but oui contemporaries as 
well. 

Without a doubt no other science lends itself so 
readily to the production of magical effects. Never- 
theless, although it is quite true that magicians for 
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the last 2,000 years and more have used it for the 
producing of some of their effects, its use has always 
been strictly limited ; and this in spite of the fact that 
fresh discoveries are ever being made in chemistry 
which are both startling and even unexpected, not 
only to those who have no knowledge of the subject, 
but even to those who have. 

The true reason probably is that such " tricks *' have 
too often been undertaken by people of a totally 
unscientific character, devoid of all such training, and 
presented in a totally unscientific and therefore in 
reality " careless ” manner. Under such conditions 
failure is a certainty. 

Now the reader need not be in the least alarmed by 
the above statement or think that a certain knowledge 
of chemistry or a certain amount of scientific training 
is necessary before he or she can carry out successfully 
the experiments, etc., related in the following pages. 

This is not so at all— all that is necessary is lo be 
scientific in your method of carrying them out. Hap- 
hazard methods are worse than useless, and in the 
end can only lead to failure, and no failure is worse 
than a chemical illusion or experiment carried out in 
a careless, slovenly manner. 

PRECAUTIONS AND GENERAL HINTS. 

First of all, good pure chemicals must be used, this 
is the first condition of success. All such chemicals 
must be kept in well-corked (or better still glass-stop- 
pered) bottles ; tins and cardboard boxes should not 
be used. Chemicals cannot be depended on, under 
such circumstances, for the delicate tests that they 
have to fulfil. 

As already stated, keep all bottles well and tightly 
corked and clearly labelled— they must be kept in a 
dry place — this may also be considered as essential 

Any solutions or acids which at any time become 
discoloured must be straightway poured down the sink. 

For all solutions, etc., distilled water only should be 
used ; in fact, it is well and pays best in the end to 
use it always unless otherwise stated. 

Whenever possible use clear glass jugs and decanters 
— the magicians of old used opaque vessels, and their 
illusions thereby lost much of their effect — such would 
not do at the present day. 

3 

Everything must be kept scrupulously clean and 
washed and carefully dried again before using ; if you 
cannot use distilled water, for final rinsing, use water 
which has been boiled and jQlowed to cool. 

The actual apparatus required is neither expensive 
nor difficult to make, and will be dealt with further 
in Chapter IX. But in studying and preparing the 
experiments a fairly good pair of scales are essential — 



such a pair as are often used by amateur photo- 
graphers or those shown in Fig i, in which the scale 
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pans are of glass or horn rather than metal, arc to be 
preferred. It is a great advantage if such scales are 
mounted on a stand with an upright (no matter how 
rough) from which they can be hung. See that the 
baseboard is horizontal, i.e. the upright vertical when 
measuring. In addition to a pair of scales a graduated 
measure (preferably of glass) is essential. It is a great 

4 

advantage though not essential to use the metric 
system of weights and measures. 

When commencing experimenting use only very 
small quantities of chemicals and small test-tubes as 
glasses — a considerable saving is expected thereby — 
and you can at any time increase sizes and amounts 
by the use of your balance and graduated measure. 

Carefully note the effect produced by varying the 
relative amoimts of the chemicals used in any experi- 
ment ; and having found out by actual experiment 
with certain given chemicals the exact relative pro- 
portions and amounts to produce the best effect, 
make a careful note of the same and keep for future 
reference. 

Remember that in Chemical Magic all the effects 
produced must be sudden and startling ; the less time 
given to your audience to think the less chance have 
they of discovering your secrets. 

For example, if water is to be turned into wine, 
i.e. a clear solution to become a coloured one, the 
colouring must be instantaneous — in the twinkling of 
an eye: conversely, if wine is to be turned into water, 
then the bleaching or decolourising agent must act 
in a similarly rapid manner. 

The reader will not fail to note that in the following 
pages the exact amount of the various ingredients to 
be used is very often not stated. This varies with the 
nature and purity of the chemicals, and also with the 
process of their manufacture and the care with which 
they may have been kept. 
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On purchasing a fresh supply or repeating any 
experiment after more than a few weeks, it is advis- 

5 

able to make a prelimiiiary test or you may experience 
a surprise as well as your audience. 

If the above “ ICnts ” are carefully carried out, 
success is certain if they are not, you may be success- 
ful — but your success will partake more of the nature 
of a " fluke ” and you have only to go on long enough 
to come a most " howling cropper ” — as more than 
one professional conjurer has done in exactly gmiiar 
circumstances. 

Remember too that such a failure can only be a 
most biting frost — almost certainly admitting of no 
explanation or quibbling whatev^, and it will be 
entirely your own fault because the remedy was there 
before you all the time and you refused to take it. 

Above all things never present any experiment to 
your friends or in public until you have thoroughly 
mastered it in private in every detail. 

The mere fact of doing the experiments once is 
useless, try it half a dozen times at least under slightly 
varying conditions, paying the most careful attention 
to aU small points. This not only saves endless 
trouble and disappointment, but it leaves your mind 
free. 

Moreover, the actual working of the experiment 
should be purely mechanical — with the mind left 
free for the necessary " patter,*’ i.e. the art of mis- 
direction, without which any magical entertainment 
would lose about nine-tenths of its interest and charm. 

6 

CHAPTER II. 

WINE AND WATER AND OTHER 
TRANSMUTATIONS OF LIQUID COLOURS. 

EXPERIMENT I. 

WINE AND WATER (NON-POISONOUS). 

This has ever been a favourite trick amongst 
magicians — the following method has this advantage, 
that the contents of the glasses can be drunk or at 
any rate sipped without any harm. 

Apparatus required . — A clear glass jug and two 
clear glass tumblers or large wine glasses, the latter 
with partly hollow stems if possible. 

Chemicals required . — Phenolphthalein ; carbonate 
of soda (caustic soda is better), and tartaric acid. 

Phenolphthalein, which produces a violent colour 
when combined with an alkali, must be used sparingly, 
and then the result will be red. Mix a teaspoonful 
or less of phenolphthalein in a small decanter of water 
(distilled for preference). 

In one glass place a little of a fairly strong solution 



of carbonate of soda or a smaller amount of caustic 
soda solution, in the other tumbler a little concen- 
trated solution of tartaric add. 

Call the first glass A and the second B. The clear 
liquid in the decanter becomes instantaneously coloured 
when it is poured into A, and this coloured solution is 
decolourised when it, in turn, is poured into B. 

It should be understood that when the phenolph- 
thalein solution comes in contact with an acid it is 
colourless, but in an alkaline solution it turns red. 

EXPERIMENT Q. (2) 

TO SEPAR.\TE TWO WINES THAT HAVE BEEN 

MIXED. 

Apparatus required — Three decanters and two 
tumblers. 

Chemicals . — Sulphocyanide of potassium, sulpho- 
cyanide of mercury, bichloride of mercury. As these 
ingredients are very poisonous they must on no ac- 
count be tasted or be left standing about. 

In decanter A is a solution of sulphocyanide of 
potassium (port) ; in decanter B, a similar solution 
of sulphocyanide of mercury, turned to sherry by 
means of the bichloride of mercury. 

These are mixed in the third decanter C. In the 
first glass is a little bichloride of mercury to tiun the 
mixture sherry coloured, and in the second glass a little 
dab of red dye to turn it port coloured. 

EXPERIMENT m. ( 3 ) 

TO TURN MILK TO WATER AND Vice Versa. 

To make a fluid resembling milk, mix together 
concentrated solutions of calcium chloride and 
sodium carbonate; tu clear it use hydrochloric acid. 

Another method — sulphurous acid and acetate of 
lead; clear with strong nitric acid. The following 

8 

is also very good but requires care — and common 
salt is useless. 

Nitrate of silver and a saturated solution of pure 
chloride of sodium ; cleared by ammonia. This must 
on no account be shaken or it curdle straight away- 

EXPERIMENT IV. ( 4 ) 

TO TURN MILK INTO WINE. 

Clear the milk as per last experiment and add a 
little dye, i.e. clear it in oue glass and pour it into 
another containing a dab of dye. To turn wi ne to 
milk, clear the wine and add a miiv producer. 

EXPERIMENT V. ( 5 ) 
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WATER TO INK ; INK TO CLARET ; CLARET TO 

WATER. 

Apparatus . — A decanter capable of holding about 
a pint, filled with distilled water ; seven wine or other 
small glasses of same size and similar in appearance. 

CA«Mtca/s.— Tannin, perchloride of iron, oxalic 
acid, ammonia, sulphuric acid. Dissolve in the 
distilled water in the decanter about as much tannin 
as will lie on a sixpence. Of the glasses one and three 
are unprepared ; numbers two and four contain two 
drops of perchloride of iron ; number five about ten 
drops of a saturated solution of oxalic acid ; number 
six about the same quantity of strong liquid ammonia ; 
and number seven a small teaspoonful of sulphuric 
acid. 

On pouring from the decanter into the glasses, 
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numberonegives Clearwater ; number two, mk; number 
three clear water ; number four, ink once more. 

The contents of these four glasses are then returned 
to the decanter, the whole then appearing to be ink. 

The first four glasses are then again filled from the 
decanter, appearing of course as ink. A wave of the 
magic wand over the fifth glass changes the ink (when 
poured from the decanter) into clear water ; a wave 
in the reverse direction over the next glass c h anges 
the ink to claret (this glass it being remembered is the 
sixth) . 

Again are the contents of all the glasses dealt with 
poured back into the decanter, which now appears 
as claret. 

The six glasses are again filled, all claret coloured — 
another kind of wave over the seventh glass gives once 
again clear water. 

To produce this excellent chemical trick in a proper 
manner — the glasses must not be arranged in a row — 
but apparently in a more or less haphazard fashion, 
so that the latter changes are not apparently made 
in any particular glass. 

N.B. — ^The contents must not be sipped or tasted. 



EXFEK 
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HOW TO STIR A TUMBLER OF CLEAR WATER 
FIRST TO YELLOW — THEN BY GRADATIONS 
TO SCARLET AND FINALLY BACK TO CLEAR 

WATER AGAIN. 

Apparatus required . — Specially constructed tumbler 
— ordinary glass rod, rubber tubing, rubber ball, etc. 

10 

Chemicals . — Bichloride of mercury, iodide of 
potassium. 

This is a particularly effective chemical trick if well 
prepared and presented with plenty of palaver or 
“ patter.” 



The old method of presenting the experiment was 
by means of a faked rod or stick. The present one 
allows the glass rod to be passed round for exami- 
nation. 

A small rather thin tumbler — i.e. thin in the bottom 
should be selected, and a small hole drilled through 
the centre of the bottom, about one-«ghth of an inch 
in diameter, this can be done at a china shop or wher- 
ever china is riveted. 

A small rubber ball (see Fig z), about an inch in 
diameter, and fitted with a piece of rubber or glass 
tubing and a small piece of cycle valve tubing in 
order to make it watertight when the tube passes 
through the hole in the tumbler. The tube and ball 
in one should be obtainable at any good chemist's. 

Cut or shorten the tube of the rubber ball with 
a fine saw, so that it does not project through the 
bottom of the tumbler more than is necessary. It is 
necessary that there be a hole in the table top or box 
on which the tumbler stands in order to allow the 
rubber ball to pass through, and a little practice is 
necessary in picking up the glass so as to hide the 
ball ; but a few trials soon show you how to do this. 

The glass can be inverted so long as the ball is not 
squeezed. ^*hen picking up the glass, it is obvious 
that it is the back of the hand that is turned to the 

audience, the ball being in the palm of the hand. 
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The tumbler should be grasped close to the bottom 
by the thumb and first finger (or first and second 
Angers), with the rubber ball resting against the ball 
of the thumb. 

The ball is squeezed by pressing gently on it with 
the second or third finger ; any such movement can 
be sufficiently masked by the simultaneous stirring 
of the liquid in the tumbler. See Fig 3. 




PJ6.2. 




As more liquid is pressed up from the ball into the 
tumbler, the latter naturally gets fuller, and to avoid 
any apparent ancrease a small quantity should be 
poured out from time to time into another (opaque) 
vessel, on the pretext of sho\ving that the liquid is 
really chaining colour. 
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Place a rather weak solution of bichloride of mercury 
in the decanter; this is very poisonous and must on 
no account be left standing about. When a strong 
solution of iodide of potassium is mixed with it. little 

12 

by little, it gradually turns yellow, then brownish- 
red. then red, then scarlet, and finally, as still more is 
added, colourless once more. 

The rubber ball should be filled in the following 
manner : Pour the iodide of potassium into the 
tumblers in small quantities and squeeze the Kail and 
then allow it to expand, repeat the process until full. 

The tumbler X can then be carefully washed, dried 
and inverted without any of the solution coming out of 
the ball, provided the latter is not squeezed in any way. 

When exhibiting the experiment, pour some of 
the solution from the decanter into the glass, then 
squeeze the ball gently and slowly and stir at the 
same time with the glass rod. 

EXPERDIENT VH. ( 7 ) 

CHAMELEON OR RAINBOW WATER. 

The magical idea contained in this experiment is 
that a chameleon has been dissolved in the water in 
the decanter and that when poured out into different 
glasses various colours appear, or it may be suggested 
that the decanter contains a piece broken off a rain- 
bow. 

If the latter idea be adopted then the a nilin e dyes 
used must correspond with the colours of the rainbow, 
viz. red. orange-yellow, green, blue, violet, indigo. 

Apparatus . — Clear glass decanter, half a dozen 
glasses ; seven in the case of the rainbow. 

Chemicals — Six little packets of aniline dyes and 
a little glycerine. 

Mix first of all a little water and glycerine in equal 

proportions. Procure half a dozen little pots, such 
as chemists use for cold cream, etc., and mix each dye 
powder with the glycerine and water xmtil it reaches 
a pasty consistency ; place each dye paste in a sepa- 
rate pot and label the same. 



B 




FIG.4 



The decanter and some of the glasses are prepared 
^ follows : Calling the glasses i, 2, 3, 4, 5, 6, the 
inside bottoms of glasses i, 2, 3 have each a tiny dab 
of dye paste, of whatever colours preferred — in the 
case of the rainbow, however, they would be red, orange 
and yellow. 

The lip of the decanter (see Fig 4), has three dye 
dabs on it as shown at a, 6 and c, or, if preferred, they 
can be placed slightly lower down the neck. In 
filling glas.ses i, 2, and 3 the decanter must be so held 
that the clear water in the decanter shall not run over 
any of the three dye dabs, this is quite easy, %.e. it 
must run over the part marked d, Fig 4. Three 
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glasses are thus filled ; having got thus far you pretend 
you overhear a remark about the glasses having been 
prepared beforehand. 

The remaining three glasses are passed round for 
examination, and the rest of the colours (which can 
be produced in any order demanded) are produced 
by holding the decanter in the proper position for the 
water to run over the correct dye. 

Now, to finish the trick properly, one ought to be 
able to pour the contents of aU the glasses back into 
the decanter and have clear water once more. 

This can be done in the following manner : instead 
of one — two exactly similar decanters must be used. 

Call these i and 2 ; decanter one contains only 
clear water, decanter two contains a strong solution 
of chlorine water (see Chapter IX.) — this decanter 
can be substituted for No. i whilst the performer 
searches for a funnel with which to pour the contents 
of the glasses back again. 

If the colours do not change instantly it does not much 
matter, it is naturally more difficult to make a broken 
and disintegrated thing whole than to do the opposite. 

In a room strong chlorine water can be smelt, hence 
it must be killed with more powerful odour of a pleas- 
ant kind. Some dyes bleach more easily than others, 
and careful experiments arc necessary to ensure 
producing the best effect. 

EXPEBmENT Vm. (8) 

THE OBEDIENT COLOURS. 

Apparatus . — A decanter and four glass tumblers. 

Chemicals . — Four aniline dyes not easily bleached, 

and four other colours (easy to bleach), i.e. vegetable 
dyes or sensitive indicators like phenolphthalein, 
litmus solution, chlorophyll (the green colouring 
matter of plants). 

Let the tumblers, not more than two-thirds full, 
contain (say), liquids of the following colours, yellow, 
red, blue, green. These colours can be changed as 
desired as follows : — 
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The change being brought about by the decanter 
containing a not too strong solution of chlorine water 
with its lip prepared as in the last experiment. 

The chlorine water being sufficiently strong to bleach 
the coloured liquid in the tumbler but not the dye 
dabs over which it passes. 



EXPERT 






3NT IX. (9) 



TO RENDER A GREEN FLUID BLUE AND THEN RED BY 
BLOWING OR BREATHING INTO IT. 



Apparatus. — A glass tumbler and a piece of glass 
tubing. 

Chemicals. — Tincture of cabbage, liquid ammonia. 
Take some fresh leaves from a red cab^ge, cut them 
into small pieces and pour over them distilled water 
which has been boiled, let the whole macerate for 
several hours. Decant the clean fluid and (preferably) 
mix with it one-eighth of its own bulk of spirits of wine. 
This is tincture of cabbage ready for use ; it will not 
keep any length of time. Only a small quantity, not 
more than two-thirds of a small tumbler full, need be 
prepared. 

l6 



Take this and mix with it a very minute portion of 
liquid ammonia— just sufficient to turn it slightly 
green ; any other alkali besides ammonia can be used. 

If the air from the lungs be breathed or blown 
through this — making use of the piece of glass tubing 
for the purpose — the green tincture will at first become 
blue again, and if the action be continued it will become 
reddened. 

The carbonic acid gas from the lungs is the cause 
of these changes. 



Note on " Sensitive Indicators.” 
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CHAPTER III. 



DISAPPEARING AND REAPPEARING 
WRITING. ETC., OR SYMPATHETIC INKS 

In the following experiments the idea is to show a 
person a piece of paper or other material apparently 
blank and then cause characters to appear on it at 
will. In other words, to write a letter, execute a 
drawing or picture, with some chemical which will 
leave no visible trace whatsoever, and then develop 
up the characters or design by means of a suitable 
reagent whether chemical or physical. In carrying 
out such experiments the use of a clean quill pen is 
greatly to be preferred. 



EXFEK 



lul 



3NT X. (10) 



GREEN SYMPATHETIC INK. 



Write or draw on paper with a solution of cobalt 
chloride ; breath upon it (if necessary) and the writing 
disappears to reappear when heated. Such writing 
can he made to appear and disappear by alternately 
warming and cooling, if care can be taken not to expose 
the paper to a greater degree of heat than is necessary 
to render the writing legible. 

If a drawing be made of the trunks and branches 
of trees in the ordinary manner and a tracing of the 
leaves with this sympathetic ink, then such a tree 
appears leafless until it is heated, when it suddenly 
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becomes covered with a beautiful foliage. If the 
heating be secret (by electricity say), we have here all 
that is necessary for the production of an excellent 
magical effect. 









SNT XI. (11) 



PhenolphlhaUin dissolved in an add or neutral 
medium is colourless — in an alkaline solution it turns 
red. 

Litmus is red in an acid, violet in a neutral, and 
blue in an alkaline solution. 

Methyl Orange is yellow in an alkaline solution and 
red in an acid. 

Cochineal is violet in an alkaline solution and yellow- 
red in an acid. 

Sodium and potassium carbonate are the best as 
alValinp solutions for our purpose, and tartaric add 
about the best to render a liquid add, since it is not 
poisonous. Other commonly used adds can of course 
be employed. 

As to the tincture of cabbage referred to in Experi- 
ment IX.. an alum solution turns this green ; a potash 
purple ; and hydrochloric acid crimson. 



BLUE SYMPATHETIC INK. 

For this the easiest method is to use potassium 
ferrocyanide and sponge or spray it with a (fllute 
solution of iron sulphate ; or use copper sulphate and 
sponge or spray with ammonium hydrate. If we 
use acetate of cobalt— then this when heated gives a 
very similar result. 



EXPERIMENT XH. ( 1 




BROWN SYMPATHETIC INK. 



Employ copper sulphate for the invisible writing 
or drawing and develop with potassium ferrocyanide, 
or heat or milk can also be employed. 



EXFEK 



li.l 




Xm. (13) 



RKD SYMPATHETIC INK. 
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For a red nse chloride of mercury and develop 
with iodide of potassium. 

EXPERIMENT XIV. (14) 

YELLOW SYMPATHETIC INK. 

Use chloride of mercury and develop with sodium 
hydrate or caustic soda, nr use lead acetate and develop 

with potassium chromate or dissolve equal parts of 
copper sulphate and ammonium chloride in water and 
develop by heat. This image, as in Experiment X, 
etc., disappears on cooling. 

EXPERIMENT XV. (15) 

BLACK SYMPATHETIC INK. 

For this colour use a solution of iron sulpliatc and 
develop with pyrogallic, gallic or tannic acid, or a very 
dilute solution of sulphuric acid and develop with heat. 

EXPERIMENT XVI. (16) 

A ROSE-COLOURED SYMPATHETIC INK. 

Dissolve a small quantity of oxide of cobalt and a 
little potassium nitrate in acetic acid— develop with 
heat. The image or writing disappears on cooling as 
before. 

EXPERIMENT XVH. (17) 

TO RENDER AN INVISIBLE WRITING VISIBLE, BY IM- 
MERSING THE PAPER IN WATER. 

If the characters be formed with a solution of nitrate 
of bismuth, they will, when dry, be invisible ; but, on 
wetting the paper with a little water, the ivriting will 
appear in dense white marks. 

EXPERIMENT XVm. (18) 

TO RENDER AN INVISIBLE WRITING OK DRAWING 
VISIBLE BY EXPOSURE TO UGHT. 

If the writing or drawing be made with a solution 
of silver nitrate, sufficiently dilute, so as not to injure 
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the paper, the characters or drawing, when dry, will 
be invisible and will remain so if the paper be closely 
folded up or be in any other way kept from the light ; 
but if the paper be exposed to the sun’s rays or to a 
strong light, the characters speedily become visible, 
at first assuming a brown coiour and finall y turning 
black. 

The same result can be obtained if the characters 
be exposed to the fire. 

EXPERIMENT XIX. (19) 

A GREEN SYMPATHETIC INK, WHICH BECOMES BLUE 
WHEN HELD OVER A CERTAIN LIQUID AND GREEN 

AGAIN ON EXPOSURE TO AIR. 



Write on a paper with a solution of copper sulphate, 
if the solution rather a strong one the characters 
will be visible in green ; if the solution be weak they 
will be invisible but if the paper be held over a saucer 
or si mi l ar vessel containing some ammonia, the writing 
at once assumes a blue colour, becoming visible if 
previously invisible. This colour again departs on 
warming the paper by the fire or even by leaving it 
exposed to the air for a certain time. 

EXPERIMENT XX. ( 20 ) 

ONION JUICE AS A SYMPATHETIC INK. 

Write or draw with the juice of an onion — the 
writing or drawing is invisible until wanned. 

21 

EXPERIMENT XXI. (21) 

HOW TO PRODUCE MAGICAL PICTURES ON GLASS. 

This is a very effective experiment indeed. It consists 
in showing a sheet or square of glass on which nothing 
can be seen, not even on the closest inspection; but 
when the glass is breathed upon so as to coat its sur- 
face with a fine layer of moisture, a picture (see Fig 5) 




no. 5. 



at once comes into view, disappearing again as soon 
as the moisture leaves the glass. 

To produce a picture of this kind, you must first of 

all procure a piece of good plate glass free from blemishes 

of any land. Procure also a small quantity of hydro- 
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fluoric acid — this mil be supplied and must be kept 
in a rubber bottle, and great care must be employed 
in using it — on no account mxist it be allowed to come 
in contact with the fingers, and when finished with 
should either be poured away down the sink or kept 
under lock and key. The drawing, etc., is made on 
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the glass by means of this liquid and a quill pen, which 
must have been very thoroughly cleaned beforehand, 
in fact a new pen is essential. 

In about five minutes, or e^ht or nine at the most, 
the glass must be well washed under a tap and care- 
fully dried with a cloth. It is now ready for use, and 
it is only necessary to breathe on it for the picture 
to appear. 

Some little experimenting will, in all probability, 
be necessary to know exactly how long to leave the 
acid on, which again will depend on the particular 
strength of the acid you are using. Too long an 
exposure to the action of the acid would leave a visibU 
picture which is just exactly what is not wanted, and 
too short a one — an imperfect picture. 

The experiment is really one in glass etching. 



expebiment x: 



( 22 ) 



THE INVISIBLE MADE VISIBLE. 



Take any ordinary photographic negative — and 
t^VA a print from it on chloride of silver paper (not 
self-toning), and without toning fix the print in a 
ten per cent, solution of hypo. Wash thoroughly. 
Next float the print on a five per cent, solution of 
chloride of mercury. The picture will rapidly fa^jg 
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away and disappear. Again thorouglily wasli the 
print and allow to dry. The image can be made to 
reappear by immersing the print either in a five per 
cent, solution of hypo or a weak solution of ammonia. 



EXPEBIMENT XXm. (23) 



A CAT TURNED INTO A TIGER. 

Make a white cardboard model of a tabby cat, 
and treat with a groundwork of antimony clfloride, 
cross by markings of lead acetate. Now when anti- 
mony chloride and lead acetate are exposed to the 
fumes of hydrogen sulphide, it gives the former 
(previously invisible), an orange tint and the latter 
a black one ; under such circumstances our cat becomes 
a tiger. 

For the production of a magical effect the model 
of the catmustbe put under aglass shade or jar — such 
as a 3 lb. jam jar — which must be placed upside down 
on a suitable pedestal or stand. 

The hydrogen sulphide fumes can be generated 
as follows : place a little pulverised iron sulphide in a 
piece of filtering or blotting paper behind the cat. 
A little dilute sulphuric acid must be put on the other 
side of the baseboard, which ^ould be slightly lower 
on this side than on the other. The jar and base- 
board can then be picked up and slightly tUted so that 
the sulphuric acid comes in contact with the iron 
sulphide — thereby generating the necessary gas. 



Various other methods of generating the gas could 
obviously be made use of — these I leave to the reader’s 
ingenuity. 

EXPEBIMENT XXIV. (24) 



ANOTHER ZOOLOGICAL TRANSFORMATION. 



In this case our model is a leopard, and the experi- 
ment is to show that — chemically at any rate — the 
leopard can change his spots. 

Our leopard in this case will be a somewhat special 
brand — since he will have yellow spots on a light or 
white ground. 

The spots are painted with a mixture of potassium 
chromate and hydrochloric acid. The gas used in 
this case is sulphur dioxide, which will be changed 
from yellow to green. The reader should experiment 
for himself in transformations of this nature, because 
the subject is obviously one that can be extended; for 
instance, flowers, figures, etc., can be drawn upon silk 
with a solution of silver nitrate, when they are in- 
visible, but if moistened and exposed to the action of 
hydrogen gas, then they become visible. Various 
cUorides, viz. chlorides of gold, tin, etc., can be similarly 
dealt with. 



EXPEBIMENT XXV. ( 25 ) 



THE BLUSHING PORTRAIT. 



Take a plain print or drawing of a young lady and 
paint the face, neck, etc., with a solution of equal 
parts of water and methylated spirits to which a few 
grains of phenolphthalein have been added. When 
such a portrait is subjected to ammonia fumes — ^it 
will be found to " blush " most beautifully, especially 
if It be slightly damp. And when withdrawn from 
the ammonia influence it will resume its natural 
colour once more. 
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EXPEBIMENT XXVI. (26) 



THE COLOUR CHANGING PICTURE 



The sketch or picture must be drawn with a solutiqn 
of copper bromide. Anything which should in the 
resultant picture become green such as trees, grass, 
etc., must be painted with a solution of cobalt chloride. 

The sky and any water effects must be painted with 
a solution of cobalt acetate. 

The sketch must then be allowed to dry. When 
such a picture is heated, it will appear in its natural 
colour. 



expeb: 



liil 



SNT xxvn. (27) 



THE DREAR AND FRUITFUL CORNFIELDS. 

Draw a landscape and finish it with sympathetic 
inks as described in Experiment X, cornfields being 
painted in and finished with a dilute solution of ni- 
trate of copper. The whole will have a very drear and 
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bleak appearance until warmed, when it will instantly 
assume a cheerful and lively appearance, as if by magic. 

EXPERIMENT XXXI. (31) 

THE INVISIBLE MADE VISIBLE BY WETTING. 

Write or draw with a weak solution of alum in 
lemon juice. The characters or drawing will be 
invisible until wetted with water, which will render 
them of a greyish colour, and quite transparent. On 
a letter, written with a weak solution of rock-alum 
alone, being dried, and having a small quantity of 
water poured over it, the writing will appear of a 
whiter colour than the paper. 
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EXPERIMENT XXXU. (32) 

A VIOLET SYMPATHETIC INK. 

Write with rice water, when dry the writing will 
be invisible ; but if washed over with a solution of 
iodine, the writing will appear of a violet colour. 
This particular method of secret wri ting was practised 
with great success in a certain war in India. The 
first letter of this kind being received from Jellalabad 
concealed in a quill. On opening it a small paper was 
unfolded on which appeared only the single word 
*' iodine.” The liquid was applied, and an important 
despatch from Sir Robert Sale at once became visible. 

EXPERIMENT XXXm. (33) 

FLUORESCENT WRITING. 

Write or draw on white a letter or design, using a 
solution of sulphate of quinine as the ink ; when dry 
this will be quite invisible. But if the same be ex- 
posed in the d^k to the light of a vacuum or Geissler 
tube, the design or writing will appear in a blue violet. 

In exactly a similar manner if calcium tungstate 
were used and the other side of the paper turned to 
an X-ray tube in action (the tube itself being wrapped 
up in black paper), the writing or design will appear 
in white. Remember that side of the paper or card- 
board on which the design is drawn must be turned 
towards the reader’s eyes and not towards the tube. 
There are other chemicals which do this also, but 
most of them are expensive. 
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CHAPTER IV. 

SPONTANEOUS COMBUSTION— QUICK BLEACH- 
ING AGENTS— MAGICAL USES OF THE SAME 
AND ALSO OF CERTAIN GASES, SMOKES AND 

VAPOURS. (34) -(41) 

EXPERIMENTS XXXIV— XLI. 



SPONTANEOUS COMBUSTIONS. 

(i.) Mix a little chlorate of potash with twice its 
quality of loaf sugar, reduced to a powder ; place 
this mixture on a plate, dip a piece of wire in sulphuric 
acid, and let a ^i^le drop fall from its end on the 
mixture, it will immediately burst into flame. The 
mixing should be done on a plate or piece of paper 
with a paper knife. 

(iL) Put a little iodine in a saucer, and drop on it a 
piece of phosphorus ; these two substances have a 
strong liking for one another, and will very shortly 
combine with the evolution of flame, producing a 
mixture of the two iodides of phosphorus, which will 
be left in the saucer as a compound of a reddish colour. 

(iii.) Bruise and slightly moisten with water a few 
crystals of nitrate of copper, add a few drops of water, 
then roll up quickly and tightly in a piece of tinfoil! 
In about a minute the tinfoil will begin to smoke and 
soon after take fire (water slightly if it does not), and 
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explode with a slight crackling noise. No more water 
must be added than will make it into a liquid paste, 
a few filaments of tow assists the experiment. 

(v.) Put a little dry pulverized charcoal into a warm 
tea cup, and pour over it a little strong nitric acid. 
Combustion will follow as in the last experiment. 
The cup should be placed in a soup plate or dish con- 
taining a little water. 

(vi.) Pour a tablespoonful of turpentine into an old 
cup, and place it in the open air ; then put about half 
that quantity of nitric acid, mixed with a few drops of 
sulphuric, into a test tube fastened to the end of a long 
stick: pour this upon the turpentine, and it will im- 
mediately burst into flames and bum with much heat 
and light, and a prodigious amount of smoke. 

(vii.) Take a metal button, and rub it briskly for a 
short time to make it warm or even hot, then touch a 
piece of phosphorus with it, the phosphorus will 
immediatdy burst into flame and bum. 

(viii.) To six grains of chlorate of potash, reduced 
to a fine powder, add three of finely pulverized char- 
coal ; mix them on a piece of paper with the least 
possible friction. 

Add to this mixture two grains of sulphur. When 

this mixture is forcibly rubbed with a pestle in a 

mortar, it inflames with a rapid flash, like gunpowder. 

The hand must be covered with a glove when per- 
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forming this experiment, or better still, the pestle 
fixed to the end of a stick not less than three feet long. 

EXPERIMENT XUI. (42) 

THE SPONTANEOUS COMBUSTION OF THREE METALS. 
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In a perfectly dry ladle place a small piece of potas- 
sium, together with a like piece of sodium — mix them 
by rubbing them together with the point of a knife. 
The mixture so far take place quietly, but if this 
alloy be brought into contact with a little mercury— 
this compound when shaken or agitated instantly 
bursts into flame and bums vividly. 

The ladle must be quite dry — ^because the least 
dampness would or might fire the potassium. 

EXPERIMENT XLIU. (43) 

A SAFE MAGICAL EXPLOSIVE. 

Take a few flakes of iodine — but no more: grind 
them carefully to a powder in a pestle and mortar. 
Then place them in a clean glass test tube and pour 
about a teaspoonful of strong liquid ammonia on them. 
Allow this mixture to stand for at least half an hour, 
and then carefully filter through white blotting paper. 
The dark brown substance left behind must be care- 
fully divided into minute portions whilst still wet 
and then partially dried, but conveyed whilst still 
damp to the article on which it is proposed to use it. 

It is a powerful fulminate and explodes of its own 
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accord if dried in too warm a place. Even a pellet 
the size of a pin’s head will produce quite an audible 
explosion, but if used in minute quantities there is 
absolutely no danger. 

EXPERIMENT XUV. ( 44 ) 

ANOTHER FULMINATING MIXTURE. 

Take three parts by weight of nitre, two of dry 
carbonate of potash, and one of sulphur. Dry 
thoroughly and then grmd them separately to a fine 
powder ; then mix them carefully with a paper knife 
or bone spatula. 

Take a pinch of this powder but no more, place in an 
iron dish or ladle, apply a gentle heat. It will explode 
with a deafening report. On no account place the 
face near the substance when it is being heated. In 
its solid or powdered state this mixture keeps 
indefinitely — but combustion immediately follows 
heating if that heating be sufficient to cause fusion. 

EXPERIMENT XLV. (45) 

HOW TO MAKE FLASH PAPER. 

Any thin unsized paper can be used. Procure a 
suitable flat dish just large enough to hold the sheet, 
sav a quarter size, which is a handy size to work with. 
Fill the dish three parts fuU with a solution (by 



measure) of four parts of sulphuric acid and five parts 
of nitric acid. The two acids should be well mixed 
bv means of a glass rod. Take one of the sheets of 
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paper and immerse it in the solution for about ten 
minutes. Remove it by the aid of the glass rod and 
place it in a pan or dish full of warm distilled water. 
It must remain there for one hour, then pour off the 
water and refill the pan afresh — this must be repeated 
several times, or better still place the sheet or sheets 
in running warm water until every trace of the acid 
is removed. If this is not done thoroughly, not only 
will the paper be liable to spontaneous combustion, 
but will ex^ode violently if struck. After a thorough 
washing, the papers must be dried slowly by a gentle 
heat. If, after drying, a small pellet of the paper 
be lighted at one point and thrown into the air, a 
flame of intense light is produced. So perfect is the 
combustion that no perceptible ash is left. Colour 
effects may be obtained if, after drying, the sheets 
be taken and immersed for five minutes in a warm 
saturated solution of a lithium salt (for crimson), 
copper chlorate (for blue), barium chlorate (for green), 
and potassium nitrate (for violet) ; strontium cUorate 
also gives a crimson but not so good as the lithium 
salt. They must afterwards be hung up to dry. 

EXPERIMENT XIVI. (46) 

THE BLE.\CHING POWER OF CHLORINE. 

We have already had some example of the bleaching 
action of chlorine water on coloured solutions in 
Chapter I. 

In the following instance the gas and not the 
aqueous solution is used. This experiment can be 
given a magical effect by introducing the gas secretly 
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when the colour will appear to be shaken out of the 
liquid. 

In a tall glass jar, or bottle, put a solution of indigo, 
not much more than half-filling the jar. Invert a 
bottle or fiask of chlorine gas over the mouth of the 
jar, the gas being about 2.5 times as heavy as air will 
pour out like water. Close the mouth of the bottle 
or jar with a cork or bung and shake. All trace of 
colour will almost immediately disappear. 

experiment XLVn. (47) 

FLOWER BLEACHING. 

Natural flowers, more especially roses, dahlias and 
violets, are soon bleached when thrown into a jar full 
of sulphur dioxide gas. The colouring matter is not, 
however, destroyed as when chlorine is used, and may 
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even be restored by exposing the flowers to the air 
for some time. 

The most successful method, however, is to immerse 
them in an alkaline solution. Ammonia, by itself, 
is not very successful, but when mixed with ether, 
the restoring action is very rapid. 

As well as flowers, silk, straw, wool, etc., may be 
bleached by the action of sulphur dioxide. 

Both this and chlorine gas are extremely evil smell- 
ing agents and must on no account be inhaled. When 
used in their gaseous state, be careful to remember 
that any article which it is required to bleach must 
be damp. Unless this is the case the experiment 
will not succeed. 
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When used as gases in magic, means must be taken 
to overcome the unpleasant smell referred to. 

EXPERIMENT ELTOA. (47A) 

TO REMOVE AND AFTERWARDS RESTORE THE COLOUR 

OF A RIBBON. 

Dip a coloured ribbon (rose coloured is very suitable), 
into nitric acid, diluted with eight to ten parts of 
water, and as soon as the colour disappears, which it 
will do in a short time, take out the ribbon and put it 
into a very weak alkaline solution ; when the alkaline 
solution will quickly neutralize the acid, and the 
colour will re-appear. 

EXPERIMENT XLVm. (48) 

THE FADED ROSE RESTORED. 

Take a red rose that is quite faded, and put a little 
sulphur on a chafing-dish of hot coals ; then hold the 
rose over the fumes of sulphur, and it will quickly 
become white ; in this state dip it into water, then 
put it in a box or drawer for three or four hours, and 
when taken out it will be quite red again. 

EXPERIMENT XUX. ( 49 ) 

THE MAGIC DYE. 

Dissolve indigo in a diluted solution of sulphuric 
acid, and add to it an equal amount of a solution of 
potassium carbonate. If a piece of white cloth be 
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dipjjed in this mixture, it will be changed to blue ; a 
piece of yellow cloth to green, and a piece of red to 
purple : and blue litmus paper will be turned red. 

EXPERIMENT L. (50) 

TO MAKE TWO INVISIBLE VAPOURS VISIBLE. 



Take an ordinary glass tumbler, in the bottom of 
which are a few drops of ammonium hydrate (com- 
monly called ammonia, although ammonia, strictlv 
speaking, is a gas), and place over it a plate or saucer, 
on the bottom of which is a little hydrochloric acid, 
then the tumbler becomes filled with smoke. As a 
trick this is generally shown by the performer 
throwing a handkerchief over the plate and tumbler, 
then walking to the other side of the stage and puffing 
smoke from a cigarette. After a time the handker- 
chief is removed and the smoke apparently is found in 
the tumbler. 

Another method is for the performer to produce 
two clay pipes, both empty, and to all appearance 
unprepared ; but on putting one of the pipes into 
his mouth and holding the other bowl inverted over 
it, smoke at once begins to pour forth from between 
them. Care must be taken to exhale (blow out) and 
not inhale (breathe in) the fumes. 

EXPERIMENT U. (51) 

AN EXPERIMENT IN WEIGHING NOTHING. 

The gas known as carbon dioxide is one and a half 
times as heavy as ordinary air; it can therefore be 
, , 35 

poured from one open vessel (such as a jam jar or 
cocoa tin) into another, 

This naturally suggests an experiment in weighing 
nothing ; the apparatus required being a pair of fairly 
sensitive scales and two tins or jam jars. 

In one scale pan is placed one jar or tin, a nd weights 
in the other scale pan, to balance it. The other jar 
(jars are better than tins), is full of carbon dioxide. 
When this jar is inverted over the balanced jar. as if 
you were pouring something from one jar into the 
other (which you arc really doing, only it is invisible), 
the balanced jar will no longer balance but go down, 
and as nothing has been seen to pass from one jar to 
another, nothing has apparently been weighed, not 
even the jar now for it no longer balances. 

EXPERIMENT LH. (52) 

WHAT PUTS THE CANDLES OUT, OR THE INVISIBLE 

EXTINGUISHER. 

If a bottle or jar full of carbon dioxide be inverteil 
over a row of lighted candles, the jar slowly sweeping 
over them from end to end, they will all be put out in 
succession. A more effective way to perform this 
trick is as follows; partly fill a bladder — such as a 
football bladder — and have this concealed beneath 
your coat, under your left arm, have a tube running 
from it down the right sleeve into the palm of the 
hand, the end being closed by a clip. '\^en using, 
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remove the clip and squeeze the bladder between the 
arm and side, at the same time passing the hand over 



the candles. 
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EXPERIMENT LHI. (53) 



HOW rO PRODUCE FULLY INFLATED BALLOONS 

FROM A HAT. 



As the balloons or bladders used in this experiment 
are of special manufacture, they should be procured 
Irom a reliable conjuring depdt. They are of two 
different sizes, of which the smaller is much the weaker, 
it being made from a much weaker material ; the 
larger is not only extra strong but has a wider neck. 

The agents used for inflating the balloons are soda 
bicarbonate and tartaric acid ; about a quarter of a 
pound of each is enough to inflate half a dozen balloons. 
The tartaric acid should be emptied into a clean jam 
jar, just covered with water and allowed to stand. 
With the aid of a syringe pump this solution into one 
of the small balloons until it is as large as a small 
egg. Next tie up the mouth tight, and insert it 
through the neck of one of the larger balloons. In 
the latter place a tablespoonful of bicarbonate of soda 
and tie up this neck as well. To inflate the large 
balloon, you merely squash the little one inside the 
big one from the outside and the action of the tartaric 
acid on the bicarbonate does the rest. 

As many as two dozen balloons or more have been 
produced from a tall hat in this manner. To be 
perfect, the balloon should float in the air — to do 
this with such a small balloon hydrogen gas would 
be necessary, coal gas might just do it but it has only 
half the lifting power of hydrogen. 
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CHAPTER V. 

CHEMICAL PYROTECHNICS— FIRE PRODUC- 
TION-FIRE AND WATER— FIRE-EATING. 



EXPERIMENT LIV. (54) 



pharaoh's serpents. 

This remarkable chemical illusion has probably 
caused more wonder than any other similar kind of 
experiment. 

Many have assumed that the conjurations of the 
Ancient Egyptians in the time of Moses were pro- 
duced by some chemical preparation of like nature. 
Pharaoh’s serpents (see Fig 6), are composed of suipho- 
cyanide of mercury, which is generally rolled up in a 
cone of tinfoil ; and which being lighted -at its apex, 
there issues forth dowly a serpent-like coil, which 




twists and turns in all directions and continues to 
issue from the cone in a marvellously curious manner, 
until all the composition is consumed. The serpent, 
snake or viper can be handled without breaking, 
but it is very brittle and also very light. Internally 
it has a black metallic appearance ; but externally 
it is of a dirty white colour, not unlike that of a real 
snake. 

But the most strange-looking chemical serpents 
are made when the sulphocyanide of mercury is 
mixed up into a paste with a little gum water, and 
either roughly shaped into a cone or made long hke 
your finger. These, when placed in the fender or on 
a plate, burn with the most astonishing fierceness, 
producing a snake of a light or dark brown colour, many 
yards long. The fumes being poisonous must not be 
inhaled, and the “egg” should 1^ lighted in the fender, 
and then the noxious gases can escape up the 
chimney. 

Another recipe for the above is : make the sulpho- 
cyanide of mercury into a paste by adding a Uttle 
mucilage of tragacanth, with about five per cent, 
nitrate of potash. Since not only are the fumes given 
off during combustion injurious, but the sulphocyanide 
of mercury is a deadly poison, and the residue poison- 
ous as w^, these serpents can only bo made under 
proper supervision. A non-poisonous. although it 
must be confessed a much less effective, " serpent ” 
can be made as follows : take bichromate of potash, 
two parts; nitrate of potash, one part; powdered 
sugar, one part. Powder these in a pestle and mortar 
separately, and then thoroughly mix. Make small 
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paper cones and press the mixture into them. Re- 
member always to light these eggs or cones at the top. 



EXPERT 



Ul 



SNT LVo (55) 



JAPANESE MATCHES. 

Take five parts by weight of lamp black, eleven of 
sulphur, and twenty-five of meal powder, and thoroughly 
mix. Add a weak solution of gum water, sufficient 
only to make the mixture into the consistence of a 
thick paste. 
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Roll or flatten this out and then cut it up into cubes 
of about one-quarter inch sides. Place on a warm 
dish and allow them to dry very slowly. The more 
slowly they dry the better, and a week is not too 
long for the process. When perfectly dry, fix the 
little cubes on straw-like fibres similar to those used 
in carpet brooms, or pieces of very fine split bamboo. 

To fire them hold them stem downwards and light in 
a candle, etc. They first ot all blaze up, then form a 
molten mass, from which very curious coruscations 
soon appear. 

EXPERIMENT LVI. (56) 

BURNING WATER. 

Apparaim required . — A brass or metal bowl, or 
fairly deep tin ; a glass decanter; a tumbler. 

Chemicals . — Ether (pure ) ; potassium (the metal). 
In the decanter is dear water, some of which is poured 

into the tiunblcr and drunk. On pouring the same 
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water into the bowl or pan, it at once catches fire and 
burns — produces flames a foot or so high. The bowl 
or pan contains a little ether — a few teaspoonfuls, on 
which is placed a piece of potassium no larger than a 
pea. If the ether be pure no chemical action t.ikcs 
place between the ether and the potassirun, but as soon 
as the water is poured in the potassium at once sets 
free the hydrogen from the water to such an extent 
that the hydrogen is ignited, and in its turn fires the 
ether — naturally it is the ether floating on the top of 
the water that bums and not the water. 

EXPERIMENT LVn. (5 7) 

UOW TO RENDER BODIES LUMINOUS IN THE DARK. 

If a four or six ounce flask or bottle containiug a 
few ounces of liquid phosphorus be rmstopped or un- 
corked in darkness, the empty space in the ^sk above 
the liquid emits a sufficient light to show the time if a 
watch or dock face be held near it. When the flask 
is again corked, the light vanishes, but re-appears 
instantly on re-opening it. lu cold weather, it is 
necessary to hold the flask or bottle in the hand, before 
the cork is removed. Without this precaution no 
light will be emitted. 

Liquid phosphorus may likewise be used for forming 
luminous writings or drawings. It may be smeared 
on the face or lands, or any warm object to render 
it luminous, without any risk ; but when rubbing it on 
the face be careful to shut the eyes. The appearance 
ill the dark is simply hideously frightful, all the 

parts of the face appear to be covered with a luminous 



lambent flame of a bluish-white colour, whilst the 
eyes and mouth are shown as vacuous cavities. 

HOW TO PREPARE LIQUID PHOSPHORUS. 

The best method is as follows : heat very gently, 
for two hours, one part of phosphorus with six of oil 
of almonds. This oil charged with phosphorus must 
be kept in a well-corked bottle ; the bottle also must 
be kept in the dark, because light decomposes the 
solution of phosphorus. 

In dealing with phosphorus the young experimenter 
must be careful, it should not be used in pieces larger 
than a moderately large shot or small pea ; it should 
be cut under water with a sharp penknife, holding 
the stick with a pair of forceps. It should be dried 
on blotting-paper on a metal tray and not touched 
with the fingers, as the warmth of the hand, if it be 
dry, may cause it to ignite spontaneously, and the 
result is a nasty burn, because once ignited it is not 
easily extinguished. 

EXPERIMENT LVm. (58) 

LUMINOUS WRITING — ^ANOTHER METHOD. 

Fix, with a pair of forceps, a small piece of solid 
phosphorus in a quill pen and write with it {t.e. the 
phosphorus), upon a piece of paper. If the paper be 
taken into a dark room, the writing will be plainly 
visible. This luminosity arises from the slow com- 
bustion of the phosphorus. 
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EXPERIMENT UX. (59) 

TO RENDER THE SURFACE OF WATER SELF-LUMINOUS. 

Wet a piece of lump sugar with phosphorized ether 
and throw it into a basin of water ; the surface of the 
water will become luminous in the dark, and by gently 
blowing upon it, phosphorescent undulations wiil 
be formed, which illuminate the air above the water 
for a considerable distance above the fluid. 

In winter the water must be rendered blood warm. 
If the phosphorized ether be applied to the hand or 
warm objects (which may safely be done), it renders 
them self-luminous or phosphorescent in the dark. 

HOW TO PREPARE PHOSPHORIZED ETHER. 

Allow sulphuric ether to stand, for several weeks, 
over a considerable quantity of phosphorus in a well- 
stopped bottle or flask. 

EXPERIMENT LX. (60) 

TO LIGHT A CANDLE WITH A GLASS OF WATER. 
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Take a little piece of phosphorus the size of a pin's 
head, and with a little piece of tallow stick it on the 
edge of a drinking glass. Then take a candle, one 
which has been burning for a minute or two. blow it 
out and apply it to the glass so that the hot wick 
touches the phosphorus, it will at once ignite the 
phosphorus and be relighted, the glass must be tipped 
at the same time, so that water nearly but not quite 
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reaches the phosphorus, so that it looks as if it is the 
water which is relighting it. 



EXPESIMENT 



LXI. (61) 



GREEN FIRE UNDER WATER. 

Put into a glass tumbler two ounces of water, and 
add, first, a piece or two of phosphorus about the size 
of a pea, then thirty or forty grains of chlorate of 
potash ; next pour upon these by means of a 
funnel with a long neck reaching to the bottom 
of the glass, five or six drachms of sulphuric acid. 
As soon as the sulphuric acid comes in contact with 
the ingredients already put in, flashes of fire begin to 
dart from under the surface of the fluid. 

When this takes place drop into the mixture a few 
pieces of phosphuret of lime ; this will at once illumine 
the bottom of the vessel and cause a stream of fire 
of an emerald green colour to pass through the fluid. 



contained in an earthenware basin ; throw in about 
an ounce of granulated zinc, and a small piece or two 
of phosphorus, phosphuretted hydrogen gas is again 
produced, and taking fire (as before) the moment that 
it comes in contact with the air ; in a short time the 
whole surface will become luminous and continue 
so as long as the gas is generated, which may be seen 
darting from the bottom through the liquid with great 
rapidity. 

It is better to use coal gas and caustic-soda instead 
of potash and ether, but see that the coal gas com- 
■pUtely displaces the air in the flask or retort, in other 
words pass enough in. 

It is best of all to use carbon dioxide instead of coal 
gas — a lighted taper plunged into this gas goes out at 
once, thus showing when the flask is full. 

An eight-ounce flask and a rather large delivery 
tube with its end well under water is better than an 
ordinary retort. First, put in a few pieces of caustic 
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potash, then some small pieces of phosphorus and a 
little water. Fill the upper part of flask with carbon 
dioxide, test, cork up and fit delivery tube, etc. 

Phosphuretted hydrogen or phosphine has an un- 
pleasant odour, like putrid fish, is poisonous, and must 
not be inhaled. 

The gas. if left standing in the light, loses its will- 
o’-the-wisp properties. 



EXPERIUENT IiXH. (62) 



EXPEB 





(63) 



WILL-O’-THE WISPS. 

Take a glass tumbler three parts full of water, and 
drop into it two or three lumps of phosphuret of lime 
(phosphide of calcium), decomposition will take 
place and phosphuretted hydrogen be produced, 
bubbles of which will rise to the surface and take 
fire immediately they burst through the surface or 
sldn of the water, terminating in beautifid rings of 
smoke. 
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Another method is to place some phosphorus in a 
glass retort, with a fairly strong solution of potash 
and some ether and heat gently — the end of the retort 
must dip under water — much larger quantities of the 
gas can be given ofi in this manner. Coal gas and 
caustic soda can be used instead of ether and potash. 

The ether is used for the purpose of preventing the 
combustion of the first gas bubbles formed in the 
retort, which by their explosion would in all proba- 
bility break the retort. 

Another way to generate this gas is as follows: 
Add gradually, in the form of a very fine stream, one 
ounce of sulphuric acid to about six ounces of water. 



FIRE BURNING UNDER WATER. 

The following two mixtures are said to bum under 
water — the writer has not tried them personally. 

Take strontium nitrate forty parts, flower of sulphur 
thirteen parts, chlorate of potash five parts, sulphuret 
of antimony four parts. Powder these ingredients 
separately with a pestle and mortar and then mix 
carefiUly and thoroughly. Next take a strong paper 
cylinder or case about two to two and a half inches 
long, well closed and varnished at one end so as to be 
quite watertight (if not varnished soak in melted 
candle wax). Pack the case tightly with the mixture, 
light and put into the water mouth downwards — when 
it will continue to bum — the best effect being pro- 
duced if a tall glass jar be used. 

Another mixture similarly treated which wUl do the 
same thing is the following : — 

Take one part nitrate of potash, three parts of 
gunpowder and the same quantity of sulphur. Re- 
member always to grind ail ingredients in any experi- 
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ment separately: if sulphur and chlorate of potash 
(for instance), be rubbed together in a mortar they are 
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extremely liable to explode. The first composition 
given above should be freshly made — it must not be 
kept as it is liable to spontaneous combustion. 

EXPERmENT LXIV. ( 64 ) 

TO DRAW A DESIGN ON A PIECE OF PAPER BY SETTING 

FIRE TO IT. 

Take a sheet of paper and draw upon it a design 
with a concentrated solution of potassium nitrate 
and allow it to dry. If the glowing end of a piece of 
string be applied to any part of the design, the curious 
effect is produced of its burning itself out without 
injury to the other parts of the paper. 

A simple design should be chosen without much 
detail. A written word or short message for magical 
use is as good as anything. 

EXPERIMENT LXV. ( 65 ) 

TO DRAW A DESIGN ON A PIECE OF PAPER, TO BURN 
THE PAPER AND HAVE THE DESIGN LEFT. 

Take half a pint of asbestos paint and add a few 
drops of nitric acid. Paint the design or writing with 
this. The best way is by means of a stencil and 
stencil brush in the case of a design, but this is not 
essential. 

After painting, a thorough drying must be per- 
mitted ; on setting light to the paper obviously the 
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part treated will not bum since the painting has 
rendered it fireproof. 

Another incombustible solution is alum and white 
of egg — but the former is to be preferred. 

EXPERIMENT LXVI.(66) 

EATING BURNING COALS. 

The following is in all probability the method 
adopted by professional performers : a good charcoal 
fire is made and just before the experiment is per- 
formed three or four pieces of soft pine are thrown on. 
When burnt this is not to be distinguished from the 
charcoal save by sticking a fork into it. The fork 
easily enters the pine wood, but not the charcoal. 
The charcoal would bum anyone who touched it, the 
pine wood does not ; the great point being to dose the 
mouth immediately the piece of pinewood is put in so 
as to exdude all air. Similarly raisins can be plucked 
out of burning brandy or alcohol by means of a pickle 
fork and eaten straight away provided the same pre- 
caution is adopted. 

EXPERIMENT LXTn. ( 67 ) 

CHINESE FIRE EATING. 



Take some pieces of soft thick siring and soak them 
for twelve hours in a saturated solution of potassium 
nitrate. Then take them out, dry them thoroughly, 
and cut them up into one inch lengths. 

Light one of these and place it in a small ball of tow 
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This can safdy be placed in the mouth, and douds of 
smoke and even sparks sent out. Once in the mouth 
it is only necessary to blow in order to do this. If 
the ball gets too hot, simply close the mouth and 
breathe through the nose. Never in any of these 
experiments inhale the breath through the mouth or you 
will be certain to cough and thereby absolutely spoil 
the effect. 

EXPERIMENT LXmi. (68) 

HOW TO EAT LIGHTED WAX VESTAS. 

This is quite an easy and safe experiment if the 
following directions are carefully carried out. 

Strike the vesta as usual and allow it to bum for a 
short time, next pick off the glowing head of the vesta 
with the finger and thumb — quite easy if done quickly. 

The lighted vesta is then boldly placed in the mouth, 
which is at once tightly shut so as to put out the flame ; 
the breath at the same time being exhaled (breathed 
out), through the nose. 

TTie mouth should be moist at the time and the 
vesta can be heard to go out with a faint hiss. Place 
the vesta well in the mouth, not on the Ups. Do the 
experiment boldly and you %vill never bum yourself — 
if not done boldly it is best not done at all. 

It need scaredy be added, perhaps, that the vesta 
should not be sw^owed. 

EXPERIMENT LXIX. ( 69 ) 

EATING A LIGHTED CANDLE FOR DESERT. 

This is a genuine trick in a way, but far less awful 

than it sounds. The candle is not a wax one — but 
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fashioned from a turnip or, if preferred, an apple ; its 
wick is made from a piece of sweet almond or Brazil 
nut — all of which can of course be eaten. 

If carried out as above it would only make a small 
piece of candle— if stuck on to the genuine article and 
bitten off and the genuine article passed round, the trick 
is much enhanced. 

EXPERIMENT LXX. (70) 

LICKING A RED HOT POKER. 

An Italian chemist named Sementini found a strong 
solution of alum appUed to the skin rendered that part 
(temporarily), very unsusceptible to fire, in other 
words a red hot iron could be applied for a short time 
with impumty. Soap impregnated with alum and 
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rubbed on the hand was found to be still better. He 
then discovered that a layer of powdered sugar 
covered with soap was sufficient to render his tongue 
insensible to heat. 

Licking a red hot poker was a very common per- 
formance at country fairs many years ago — such tricks 
are, however, best left to the professional. 




3NT LXXI.(71) 



salamander's hair. 

According to tradition the Salamander is an am- 
phibious animal, which is incombustible and puts out 
fire. Soak some stoutish thread in a saturated solu- 
tion of salt and water ; allow it to dry thoroughly and 
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again soak it and dry it. This must be done several 
times. As a result the usual appearance of the thread 
is unaltered. 

Suspend a piece of it from a suitable support and 
hang on it a very light ring. 

Experiment alone can show how heavy a ring can 
be used. 

Set fire to the thread, which will bum from end to 
end, but not break, unless the ring is too heavy. The 
thread is -burnt but not the salt, a little tube of this 
substance being left of sufficient strength to hold up a 
very light ring. 

The experiment will not succeed in a draught. 
The following is a great improvement on the above 
and makes a really good trick if properly carried out ; 

Take four pieces of thread and fasten them to the 
corners of a piece of muslin about three inches by 
three. Prepare both thread and muslin as before. 

Hang up the muslin by the four threads attached 
to its corners ; and place in it a smallish blown egg. 

Set fire to the hammock, etc., the result will be 
the same as with the ring 

If you can “ palm ” and substitute the " blown ” 
egg for a similar “ full ” one passed round for exami- 
nation the trick is greatly improved. 



EXPERT 



SNT LXXn. (72) 



SELF-LUMINOUS STEAM. 

If a little phosphorus be placed in a copper kettle 
full of water and the water boiled in the ^rk— and 
every outlet be carefully closed save the spout (even 
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this is best partly closed so as to project the steam 
in the form of a small jet), then this jet of steam will 
be quite luminous, owing to the minute particles of 
phosphorus carried out mechanically with the steam. 
The effect produced is a very pretty one indeed. 



EXPERT 
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SNT LXXni. (73) 



TO SET FIRE TO A NEWSPAPER BY BREATHING ON IT. 



Apfiaralus . — An ordinary newspaper unprepared ; 
a plate. - 

Chemicals . — Some perchlorate of potash and sugar ; 
sulphuric acid. 

On one side of the plate is a little of the chlorate 
of potash and sugar (chlorate, one part; powdered 
loaf sugar, two parts), and on the other side of the 
plate a little sulphuric acid. The plate must rest on 
the table or stand so that the side on which is the 
sulphuric acid is a little lower than the other. 

The newspaper more or less crumpled up, is put 
lightly on the plate, and the whole lifted off the plate 
still in the same slightly inclined position. One of 
the audience (or two) is invited to come forward and 
blow on the paper. When the performer thinks the 
time ripe the plate is dightly tilted over to the other 
side, the sulphuric acid and chlorate and sugar take 
fire, igniting the newspaper and the trick is done. 



EXFEK 






SNT LXXIV. (74) 



HOW TO LIGHT A CIGARETTE WITH A PIECE OF ICE. 

Apparalus.—k cigarette— absolutely dry. 

Chcmicals.—SmaH piece of potassium ; a piece of ice. 
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In the end of the cigarette is concealed a small piece 
of potassium, a tiny piece only projecting — when this 
touches a piece of moist ice it is fired and the 
cigarette lighted. 

Certain features are, however, essential for success — 
the tobacco in the c%arette must be absolutely dry. 
it is best dried in an oven. The piece of potassium 
should partake of the nature of a stick — as thick as a 
darning needle and about a quarter of an inch long. 

The exact amount must be derived from experi- 
ment. If the tobacco at the end holding the potassium 
is just moistened with a drop of naphtha— failure is 
practically impossible. The writer has, however, never 
found it necessary to do this. 

Try the trick on your fidimonger and note its effect. 



EXPEK 




NT LXXV. ( 75 ) 



HOW TO MELT A COIN IN A NUTSHELL. 

M « x very carefully and thoroughly three parts of 
dry nitre, one part of sulphur, and one of very fine 
sawdust. 

If some of this powder be pressed down into a 
walnut shell, and a threepenny bit or farthing, be put 
in this, and the nutshell afterwards filled and heaped 
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up with more of the powder pressed down hard, and 
the powder be set on fire, the coin will be found mdted 
in the mass when the combustion has been completed, 
whilst the nutshell will only be blackened. 

53(76) -(80) 

EXPERIMENTS LXXVI— LXXX. 



white light. If magnesium powder be added, the 
light is greatly increased. 
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CH.\PTER VI. 

HEAT AND COLD. 



COLOURED HRES. 

Dissolve crystals of any copper salt in spirits of 
wine, light the solution and it bum with a beauti- 
ful emerald green flame, more especially if this be done 
in an iron ladle or spoon which is held over some 
source of heat such as a Bunsen burner at the same 
time. Pieces of sponge soaked in spirit and salts 
hung up by wires and lighted have often been used 
in theatrical effects ; strips of flannel saturated with it 
and wrapped round tridents, swords, etc., produce, 
when lighted, the flaming swords and fireforks bran- 
dished by the mimic demons in melodrama. 

Crimson Fire. — Put into a gallipot one ounce of 
spirits of salts, and add to it as much powdered 
nitrate of strontia as will make a thick paste. Next 
put a gridiron over a slow fire and set on it the gallipot. 
Allow it to remain there imtil the contents are very 
nearly dry, taking care to avoid the fumes which are 
poisonous. When the mixture has cooled add about 
four ounces of p5rroxylic spirit and pour the whole 
into a bottle for use. 

When required, wind some lamp-cotton on a two 
inch nail and drive this into an imitation torch and 
pour on to it as much liquid as the cotton wick will 
absorb — without allowing it actually to drop off ; 
light it, and a very beautiful crimson flame will result. 

Other Coloured Flames. — The following salts, if 
finely powdered, mixed with spirits of wine and set 
fire to will communicate to the flame their peculiar 
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colours, more especially if the burning spirit and salt 
be heated as well at the same time : chloride of sodium 
(common salt), yellow ; nitrate of potash, pale violet ; 
nitrate of lime, brick red ; nitrate of lithia, red ; borax, 
green ; chloride of calcium, orange ; chloride of lithium, 
purple. Another method is to mix the powdered 
salt with powdered sulphur, place the mixture in an 
iron shovd and ignite the same. 

Silver Fire. — Put upon a piece of burning charcoal 
a morsel of the dried crystals of nitrate of silver, 
it will at once throw out beautifxd sparks, whilst the 
surface of the charcoal will be coated with silver. 

Bengal Lights. — Take nitre, one pound ; sulphtir, five 
ounces ; sulphide of antimony, two and a half ounces ; 
mix well together on a plate or large dish with a paper 
knife and light in sm^ quantities with a match or 
fusee. If well mixed it should bum with a brilliant 



EXPERIMENT 



LXXXI. (81) 



HOT AND COLD : WHICH IS WHICH ? 



Take four basins, put cold water into one, luke- 
warm water into the second and third, and hot water 
into the fourth. Invite a person to come forward and 
place one of his hands in the cold water and the other 



mto the hot, let them remain there for, say, a quarter 
of a minute, then ask him to take them out, and plunge 
them in the two basins of lukewarm water, one 
hand in each, and tell you which water is the hotter 
ol the two, or which water is hot and which is cold. 

To the hand which has been in the hot water the 
water will appear cold and vice versd. 

(82) -(87) 

EXPERIMENTS LXXXH— LXXXVU. 



FREEZING MIXTURES. 

Take eleven drachms of nitrate of ammonia, ten 
of nitrate of potash, and sixteen of sulphate of soda, 
reduce each separately to a fine powder, and mix them 
gradually in a glass or better in a thin metal tin — 
such as a cocoa tin— with five ounces of water— the 
size of the tin should be just sufficient to hold the 
mixture ; as the salts dissolve great cold will be pro- 
duced as can be seen by immersing a thermometer in 
the liquid, which should sink below freezing point. 
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A little water, about half an ounce, in a small test- 
tube, when immersed in the mixture during its solution 
should be frozen in about ten minutes. The salts 
used should be fresh and not damp ; a good deal 
depends on this. 

Dissolve 500 grammes of potassium sulphocyanide 
in 400 grammes of cold water — this should give a 
temperature of — 20®. 

Crystallized calcium chloride four parts, and snow 
three parts (or ice), when mixed produce a temperature 
from 0* to — 43®. 

Mix together nitrate of lime and snow. To produce 
the greatest effect, equal parts of the salt finely 
powdered and newly fallen snow must be quickly 
mixed together. T^ mixture has been used to 
freeze mercury. 

Set a quart pot on a stool, on which a little water 
has been previously thrown, before the fire, put a 
handful of snow into the pot and also a handful of 
common salt. Hold the pot with one hand and with 
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a short stick stir the contents with the other ; in a few 
minutes the pot will be frozen so hard to the stool 
that it can only be pulled oS with difficulty. 

Fill a common thermometer with cold water and 
hang it upon the air by a piece of string. If the ther- 
mometer tube be continually sprayed with ether, the 
water will ere long become ice ; the quick evaporation 
of the ether carrying away the heat from the water. 

(88) "(89) 

EXPERIMENTS LXXXTnZ— LXXXIX. 

TWO HEAT EXPERIMENTS. 

Put in an earthenware cup or pot a small quantity, 
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say two ounces, of water and pour on to this in the 
form of a thin stream about three ounces of sulphuric 
acid, the temperature of the mixture will be raised 
many degrees above that of boiling water. 

N.B . — On no account must water be poured on to 
sulphuric add. 

Dissolve a little lime in nitric acid, then pour some 
of the liquid into a glass and add a few drops of sul- 
phuric acid, the whole will become nearly a solid 
mass, and, at the same time, give out a strong heat. 

EXPERIMENT XC. (90) 

A CHANGE OF TEMPERATURE. 

Ill a narrow tall glass jar, or a large long test-tube 
or glass flask, place as many lumps of baryta as will 
nearly flU it. 

The lumps must be large and quite dry, with plenty 
of air spaces between them. 

Pour cold water over the baryta lumps. The heat 
developed will, in all probability, be such as to make 
the water boil and ere long some of the pieces of baryta 
will become red hot. 

experiment xa. oi) 

TO CAUSE WATER TO BOIL BY THE APPLICATIOK OP 
COLD, AND TO CEASE TO BOIL BY THE APPLICATION OF 

HEAT. 

Half fill a large glass chemical flask with water and 
place it over a Bunsen burner or other suitable source 
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of heat. Let the water boil briskly for a few minutes, 
then cork up the flask quickly, using either a good 
fitting rubber stopper or a cork which has been greased, 
or an ordinary cork and a slip of moist bladder tied 
over the same. 

The essential point is to cork up the flask so as to 
exclude all air. 

On removing the flask from the source of heat 
(which should be turned out or down when the cork 



is pushed into the flask), the water will keep on boiling 
for a short time, and when this boiling ceases — if the 
flask be inverted and placed in the ring of a retort 
stand and cold water be squeezed over it from a 
sponge, the water will once again begin to boil 
furiously, at once ceasing to boil if hot water be ap- 
plied to the flask. Provided there is no breakage on 
the part of the flask, boiling and non-boiling by the 
alternate applications of cold and heat may be kept 
up for some time. The water need not be very hot 
nor intensely cold, but careful experiment is necessary. 

EZPEBIMEin! xcn. (92) 

A CURIOUS EXPERIMENT IN THE INFLUENCE OF COLOUR 
ONLY, ON THE POWER OF BODIES, IN ABSORBING AND 

REFLECTING HEAT. 

On a winter's day, when the ground is covered with 
snow, take four pieces of woollen cloth of the same 
size, and if possible thickness, but of different colours, 
viz. black, blue, brown and white, and lay them, at 
the same time, on the surface of the snow, in the 
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immediate neighbourhood of one another, where the 
sun's Tzys can fall upon them ; in a few hours they will 
be found to have sunk into the snow to various depths. 

EZPEBIBIENT XCm. (93) 

AN EASY METHOD OF BREAKING GLASS IN ANY 

DIRECTION. 

Dip a piece of worsted thread into turpentine^ 
wrap it round the ^ass in the direction in which you 
require it to be broken* and then set fire to the thread ; 
or apply a piece of thick red hot copper wire round 
the glass, and if it does not crack as required at once, 
throw cold water on it whilst the wire remains hot. 
By the above means glass that is broken irregularly 
may often be refashioned and again rendered useful 
for chemical and other purposes. 

EZPEBIMENT ZCIV. (94) 

A METAL WHICH MELTS IN BOILING WATER. 

Melt (by weight) four parts of bismuth, two and a 
half of lead, and one and a half of tin. in an iron pot 
or ladle over the fire, to form one mass. If a piece of 
this metal be put into water, it melts when the water 
begins to boil and remains melted as long as the water 
is kept boQing. 

A spoon formed of this alloy, when used for stirring 
water which is boiling briskly, melts in the hand of 
the stirrer. 

The lead should be melted first, then the tin, and 
bismuth added in tiny pieces. 
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An alloy known as Wood’s Fusible Alloy, which 
melts at a much lower temperature even, is composed 
of : tin, two parts ; lead, two parts ; bismuth, seven 
parts; cadimim, one to two parts. This melts at 
about 68® centigrade, boiling point loo*. 

The ingredients should be ground to a fine powder 
before mixing. 

6i 

CHAPTER VII. 

SOME MISCELLANEOUS EXPERIMENTS. 

(95) (99) 

EXPERIMENTS XCV— XCXX. 

CHEMICAL VEGETATION. 

Lead Trees . — In a three pound glass jam jar, nearly 
filled with filtered soft or rain water, put one to two 
ounces of acetate of lead, previously well powdered, 
if necessary ; shake the mixture and allow it to stand 
imdisturbed for two or three days ; decant the clear 
fluid from the insoluble residue (if any), reject the 
latter, and, after having rinsed the jar with water, 
return into it the clear solution ; ne.xt fit the top of jar 
with a bung or piece of wood from which can be sus- 
pended thin strips of zinc, so twisted and shaped as to 
resemble as much as possible the branches of trees. 
On no account shake the jar — stand it on one side 
for several hours, when a ^autiful metallic tree-like 
growth will be found to have formed. 

Tin Trees . — Put three drachms of nitrate of tin in 
three ounces of water contained in a small bottle ; 
add ten to twelve drops of nitric acid and shake well 
till fully dissolved. Suspend zinc as before and a 
similar result will follow. 

Silver Trees . — This is the name given to a curious 
and beautiful precipitation of silver, by means of 
mercury, in an arborescent form. Lemery was the 
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first to observe this, and the following is his original 
method: Dissolve one part of silver in dilute nitric 
acid. Dilute the solution with twenty parts of dis- 
tilled water and add to it two parts of mercury. The 
time required for the formation of the silver tree takes 
about forty days. The following is another and 
much quicker acting method : 

Dissolve four drachms of nitrate of silver in half 
a pint of distilled water, set the containing vessel on 
one side for a time where it will not be disturbed, 
then pour in two drachms of mercury (quicksilver). 

Gold Trees . — These can be produced as in the previous 
experiment by using a solution of chloride of gold 
and mercury. 

Camphor Trees . — Dissolve some camphor in warm 
spirits of wine until the spirit will dissolve no more. 



Pour some of this solution on to a clean cold sheet of 
glass, the camphor will instantly crystallize into 
beautiful tree-like forms. 

EXPERIMENT G. (100) 

HOW TO PASS WATER THROUGH A SOLID GLASS J.LR. 

Pour some water into a plate, light a piece of loosely 
crumpled paper and throw it into a glass jar ; then 
turn the ^ass upside-down (with the burning paper 
in it) in the water in the plate, the burning paper 
will soon go out— but the water will rise up in the 
glass untU it very likely becomes half full. The air 
has become rarified inside the jar — and the pressure 
outside is g^reater than inside, hence the water rises in 
the jar until equilibrium is estaWished. 
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The previous paragraph will explain the following : 

Take a plate, i.e. a deep plate, like a soup plate, and 
nearly fill it with water ; then produce an empty 
bottle — rather long and narrow for preference — into 
which you assure the company you can pour water 
through the solid glass bottom, and not through the 
mouth as ordinary people do. Having declared that 
it is necessary for the bottle to be perfectly dry, when 
the experiment is performed (for the purpose of open- 
ing the pores of the glass, if you should be asked the 
reason), take the opportunity of heating it at the fire 
so that the bottle save the neck by which you hold 
it is quite hot. too hot to hold if possible. The bottle 
can be held to the fire by a stick thrust in the neck if 
preferred. 

As soon as it is quite hot, place it quickly, upside 
down, with its mouth in the water in the plate ; 
then pour a teaspoonlul of water on the bottom, just 
as if you were pouring it through the glass; every time 
you repeat this experiment, the bottle wiU become 
fuller and fuller of water, and as this takes place 
whenever water is poured on the bottom of the bottle, 
it presents (if skilfully done) every appearance of 
having passed through the solid glass. 

After the experiment— pour water into the bottle 
in the usual way— and have it passed round for 
examination. 

A better way is to have the bottle brought in by an 
assistant, hot and ready for action— the audience 
supposing it an ordinary cold bottle ; and cold or cool 
it will be by the time you have done with it. whence 
it CAn be passed round as before. 
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EXPERIMENT Cl. (101) 

SINGULAR INSTANTANEOUS CRYSTALLIZATION. 

Make a concentrated solution of sulphate of soda 
or glauber’s salt, by adding portions of it gradually 
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in boiling water, till this fluid will dissolve no more 
(an ounce and a half of boiling water will dissolve 
about two ounces of salt). Having done this, pour 
the solution, whilst boiling hot, in a glass jar or bottle 
previously warmed, and cork it tightly up, as all air 
must be excluded — a good rubber stopper or greased 
cork should be used. This being done, set the bottle 
by in a quiet place, without shaking. 

This solution will cool to the temperature of the 
air and remain perfectly fluid, but the moment the 
cork is withdrawn and atmospheric air gets in, it will 
begin to crystallize on its upper surface in fine satin- 
like crystals, which will shoot downwards in a few 
seconds, like a dense white cloud, and so much heat 
will be evolved, as to make the bottle very sensibly 
warm to the hand. 

When crystallization is completely accomplished, 
the whole mass is usually so solidified that not a drop 
falls out. If the crystallization does not ensne im- 
mediately on drawing out the cork, the slightest 
agitation or the dropping in of a minute crystal of the 
salt will almost invariably start the required action. 

EXFERXMENT CH. (102) 

THE ALUM BASKET. 

Make a small basket, about the size of the hand, 
of iron wire or split willow ; then take some lam p 
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cotton, untwist it and wind it round every portion, 
of the basket. Then mix alum in the proportion of 
one pound of alum to a quart of water and boil it 
until the alum is all dissolved. Pour the solution 
into a deep pan, and in the liquid suspend the basket, 
so that no part of it touches the containing vessel. 
Let the whole remain perfectly at rest for twenty- 
four hours : when on taking out the basket, the alum 
will be found crystallized all over the cotton frame. 
In like manner, a cinder ; a piece of coke ; the sprig of 
a plant, or any other object, suspended in the solution 
by means of a thread, will become covered with beauti- 
ful crystals. If powdered turmeric be added to the 
hot solution the crystals will be of a bright yellow ; 
if litmus be used instead they will be of the b^htest 
red ; logwood imparts to them a purple colour, and 
common writing ink a black tint ; or if sulphate of 
copper be used instead of alum, the crystals will be a 
fine blue. But the coloured aliim — crystals are much 
more brittle than those of alum alone and the colours 
fade. The best way to preserve them is to place them 
under a glass shade with a saucer containing a little 
water, thus keeping the air within the glass saturated 
with moisture : under such circumstances the crystals 
retain both their texture and colour. 

EXPERIMENT Cm. (103) 



CHEMICAL FROST OR SNOW. 

Arrange in a tasteful manner in a bottomless glass 
jar, vessd or bell jar, some sprigs, etc.,of holly or other 
evergreen, or imitation paper flowers. Place the 
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glass vessd on a metal or non-inflammable metal 
stand, with a hole in the centre. In this place a small 
poredain evaporating dish containing a little benzoic 
acid, heat it from below with a methylated spirit 
lamp, improvised out of an old twopenny ink bottle 
and a piece of cotton wool. A very degant and 
beautiful imitation of hoar frost or snow will thereby 
be produced on the sprigs, etc., contained in the vessd. 

The stopper or cork in the top of the jar, should 
be left open at first, ^d dosed when the spirit lamp 
is withdrawn. 

EXFE&nCENT CmA. (103A) 

THE ROTATORY MOTION OF CAMPHOR UPON WATER, 

OR THE ELIXIR VIT^. 

Fill a saucer, or broad basin, with water, and let 
fall upon it camphor reduced to the fineness of coarse 
sand. The floating partides of camphor will instantly 
begin to move, and acquire a progressive rotatory 
motion, which continues for some minutes and finally 
subsides. 

If the water be touched by a substance which is the 
least bit greasy, all the partides of camphor dart back 
briskly, and are, as if by a stroke of magic, instantly 
deprived of their motion and vivadty. 

EXPEBIMENT CI7. (104) 

THE TRANSMUTATION OF METALS. 

Immerse a piece of polished iron into a solution 
of sulphate of copper, the latter metal will become 

07 

precipitated in a metallic form on the surface of the 
iron. 

Immerse a piece of silver in the solution and no such 
effect is produced ; but if the two metals, the silver 
and the iron, are brought into contact, and then im- 
mersed together in the solution, both metals wiU speedily 
receive a coating of copper. 

EXPERIMENT CV. (105) 

TO TURN STEEL INTO GOLD. 

The following is a very simple way of gilding steel : 
mix together some sulphuric ether and nitrate of gold. 
If into the ether thus charged with gold a piece of 
highly-polished sUcl be immersed — a test tube and 
large needle are ample for the experiment — the ether 
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speedily evaporates, leaving a real coat of gold upon 
the steel. 

By applying a fine brush or a pen, all kind of figures 
may be delineated on highly-polished steel instruments, 
such as razors, scissors, penlmives, etc. 

The moment the steel is gilded it should be washed 
in water ; and the adhesion of the gold to the steel 
is much improved by burnishing. 

EXPERIMENT CVI. (106) 

TO TURN IVORY INTO SILVER. 

The following is a very easy method indeed of 
silvering ivory. Take a piece of polished ivory, and 

immerse It in a solution of nitrate of silver until it has 
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acquired a bright ydlow colour ; this must be done in 
a subdued light ; then take it out of the solution, 
immerse it in a tumbler of distilled water and expose 
it, in the distilled water, to the direct rays of the sun. 

After the ivory has thus been exposed for about 
two or three days to the action of the sun's light, it 
appears black ; but on rubbing it, the black surface 
will be changed into a bright metallic one resembling 
silver. 

^though this coating of revived metal is extremely 
thin, yet if the ivory be well impregnated with the 
nitrate of silver, the solution penetrates to a consider- 
able depth and as fast as the silver wears off from the 
surface of the ivory, the oxide below it becoming un- 
covered and exposed to the sun’s rays, a new coating 
of revived metal will be formed to replace it, and 
the surface of the ivory will not lose its metallic 
appearance. • 

* Thia most interestiog experiment I have taken verbatim 
Irom a book more than zoo years old.— Ed. 

EXPERIMENT CVIIe (107) 

THE MAGICAL SCENT SPKAY. 

Six white feathers and an ordinary scent spray or 
atomizer are shown ; when sprayed upon, each 
feather becomes any colour desired. The feathers 
have previously been carefully dusted with six differ- 
ent aniline dye powders and then shaken, so that to 
all appearance, all the dye powder is shaken off. If 
alcohol or eau-de-cologne be sprayed over them, the 
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feathers at once become coloured. Each feather 
must bear a private mark so that the performer knows 
which is which. 

EXPERIMENT CVm. (108) 

A MAGICAL DRAWING. 

Various salts — such as the salts of chlorides of 



platinum, gold, iridium, etc., are strongly affected by 
mercurial vapours. 

Suppose a design (see Fig. 7) drawn on a sheet of 




white paper with platinum chloride, such a drawing 
is absolutely invisible. If, however, the drawing be 
held over some mercu^ contained in a dish, the design 
will at once become visible in dark tints. The experi- 
ment shows how very diffuse the vapours of mercury 
are in their action on certain salts. 
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EXPERIMENT CIX, (109) 

CHLORINE CAS AS A SUPPORTER OF COMBUSTION. 

If a piece of paper be moistened with turpentine 
and plunged into a jar full of dry chlorine gas, it will 
take fire and bum. A piece of phosphorus does the 
same thing, igniting more quickly even than in oxygen 
gas. Dutch metal and powdered antimony will do 
the same thing. 

EXPERIMENT CX. (110) 

SOAP BUBBLES FLOATING ON CARBON DIOXIDE. 

If a large and deep glass bowl— some twelve to 
fifteen inches in diameter and eight to ten inches in 
depth — be filled with carbon dioxide and soap bubbles 
be blown and detached over the bowl of gas, they 
will not descend to the bottom of the bowl but remain 
floating about on the top of the invisible gas in a most 
mysterious and fascinating manner. 

In order to improve the bubbles and make them 
last longer, glycerine as well as soap should be added 
to the water. 

Use common yellow soap, distilled water, adding 
glycerine in the proportion of one part to four of water. 

EXPE^MENT CXI. (Ill) 

RESIN GRAPES. 

Dip the bowl of a tobacco pipe into melted resin ; 
blow through the pipe, when bubbles will be formed 
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of a brilliant silvery hue, and a variety of colours. 
This is the way in which Italians imitate bimches of 
grapes ; the bubbles being fastened together and 
dusted with powder — blue, to resemble bloom. 

EXPERIMENT CXH. (112) 

HOW TO PRODUCE A LIQUID FROM TWO SOLIDS. 

Mix together equal portions of sulphate of soda 
and acetate of lead, both in the form of a fine powder, 
let them be well rubbed together in a mortar, when the 
two solids will be found so to react on one another 
that a fluid will be produced. 

EXPERIMENT CXm. (113) 

TO SEPARATE OIL AND W.\TER. 

The reader is doubtless aware that oil is lighter 
than water and floats upon its surface. Half flU 
a vessel of any convenient description with water, 
and then pour some oil on the top, the oil may be 
easily separated from the water in the following 
manner : place in it the end of a cotton wick, the other 
end of the wick being carried over the top of the 
vessel into another vessd preferably at a lower level ; 
the oil, obedient to the laws of capillary attraction, 
will rise gradually in the cotton wick and fall, drop 
by drop, from the other end of it into the vessel placed 
ready to receive it. 
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EXPERIMENT CXIV. (114) 

HOW TO MAKE A LUMP OF SUGAR FLOAT ON WATER. 

The lump of sugar must first be immersed in collo- 
dion. When taken out the collodion solution quickly 
evaporates and leaves behind a transparent layer, 
very like gold-beater’s skin, possessing considerable 
tenacity. The lump of sugar must be put in a current 
of air for a day or two, in order that the ether may 
entirely evaporate. In appearance it will then be 
exactly like any other lump of sugar, and it may be 
placed in a sugar basin with other similar looking 
lumps. On dropping it into a glass of water, it first 
sinks to the bottom, but after a few seconds, it rises 
to the top, where it remains. The prepared lump of 
course does really dissolve in the water — the collo- 
dionized shell alone remaining. To the eye the 
illusion is perfect, but not of course to the touch, and 
it must on no account be handled. 

It may be shown as a trick in many ways, and if 
accompanied by some sleight of hand, can be made a 



first-class illusion. 

First allow one or two of the audience to drop in 
lumps of sugar taken from the basin which has no 
prepared lumps. Then, by a little piece of sleight of 
hand, the prepared lump is introduced and dropped in. 

EXPERIMENT CXT. (115) 

CHAMELEON LIQUIDS. 

Expose to a red heat in a portable furnace and in a 
covered crucible, one part of finely-powdered oxide 
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of manganese, -with three parts of nitre for one hour, 
thus forming an alcalized oxide of manganese ; put 
into a wine glass a few grains of this substance, and 
put a similar quantity into another glass. 

If cold water is now poured into one glass, a green 
solution is obtained, which very rapidly changes to 
purple and gradually becomes red. 

And if the other glass be filled with warm water, 
a violet coloured solution is produced which quickly 
changes to crimson. 

The intensity of the change of colour is influenced 
by the quantity of oxide in the water. With about 
ten grains and one pint of cold water, the solution is 1 
beautiful green colour, and changes in a few seconds 
to a deep purple, which lastly becomes red ; and if 
upon a like quantity of the oxide four ounces of water 
be poured, the solution is of a deep green colour, and 
on adding to it more water it acquires a rose-red 
colour, allowing a yellowish precipitate to fall. A 
few drops of nitric acid added to the green or to the 
purple solution, change it instantly to a vivid red.* 

• Another way of preparing the powder is to mix together 
and expose to a strong beat, in an open crucible, lor rather 
more than a quarter of an hour, three parts of nitrate of 
potash and one of manganese dioxide, both in a finely 
powdered state. When the liquid changes slowly, the follow- 
mg range of cotours can easily be traced— green, blue, violet, 
indigo, purple, red. Experiment with varied proportions of 
the two ingredients. 

EXPERIMENT CXVI. (116) 

CHAMELEON POWDER. 

Take some mercuric oxide (an orange-coloured 
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powder), and put it on a white-enamelled plate or dish ; 
on heating the plate, the powder changes first to a 
bright red, purple, etc., eventually becoming black. 
On cooling it returns to its original colour. If the 
heat be secretly applied— quite a pretty little trick 
can be worked up with respect to the same. 

EXPERIMENT CXVII. (117) 

THE TWISTING OF ROPES AND RAISING OF HEAVY BUR- 
DENS BY CAPILLARY ATTRACTION. 
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If we hang up a rope some ten to twelve feet long, 
in a vertical position, and fasten to its lower extremity 
a heavy weight to stretch it as much as possible, 
the rope, when wetted, will be shortened, and if the 
length be such as to permit the weight to just touch 
the ground when dry, then when wet the weight will 
be raised from the ground. The following ancedote 
respecting the famous obelisk erected by Pope Sixtus 
V. before St. Peter’s at Rome is full of interest. The 
cavalier Fontana, who had undertaken to raise this 
monument, was, it is said, on the point of failing, 
just when the column was about to be placed on its 
pedestal. It was suspended in mid air ; and the ropes 
had stretched a little so that the base of the obelisk 
could not reach the summit of the pedestal, a man 
cried out, " Wet the ropes.” This advice was followed, 
and the column, as of its own accord, gradually rose 
to the required height, to be placed upright on the 
pedestal prepared for it. 
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EXPERIMENTS CXVin— GXIX. 

THE PRECIPITATION OF COPPER AND SILVER IN A 

CRYSTALLINE AND METALLIC FORM. 

Allow a piece of phos[)honis to remain immersed 
for about twelve hours in a solution of sulphate of 
copper, it will become enveloped in a coat of extremely 
brilliant and crystalline metallic copper, impervious 
to air. 

Substitute a solution of nitrate of silver for the 
copper sulphate and the silver will be precipitated on 
the phosphorus in the form of fine dendritic crystals. 

EXPERIMENT CXX. (120) 

HOW TO SILVER COPPER, BRASS, ETC. 

First, clean the article intended to be silvered by 
means of a little dilute nitric acid, or by scouring it 
with a mixture of common salt and alum. 

When it is perfectly bright, moisten a little of the 
powder, known as silvering powder, with water, and 
rub it for some time on the perfectly clean surface of 
copper or brass, which will become covered with a 
coat of metallic silver. It may afterwards be polished 
with soft leather. 

How io make the Silvering Powder . — Dissolve silver 
in nitric acid, and put pieces of copper into the 
solution : this will throw down the silver in the state 
of a metallic powder. 

Take fifteen or twenty grains of this powder and 
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mix with it two drachms of acidtilous tartrite of 
potash, the same quantity of common salt, and half 
a drachm of alum. 



Another Method . — Precipitite silver powder as 
before. To half an ounce of this add common salt 
and nitrate of ammonia, of each two ounces and one 
drachm of corrosive sublimate ; rub them together 
and make them into a paste with water. With this 
copper utensils of every kind that have previously 
been boiled with acidulous tartrite of potash and 
alum can be silvered by being first rubbed, and 
aften\'ards made red hot and burnished. 

EXPERIMENT CXXI. (121) 

THE SINKING AND FLOATING EGG. 

If a glass jar — preferably tall — be filled with dilute 
hydrochloric acid and an egg be placed in it, it will 
first of all sink. It will, however, be found after a 
short time to rise to the surface and slowly rotate. 
Notice the formation of bubbles of carbonic acid gas 
on the shell, it is to their formation that the rotation 
is due. 

EXPERIMENT CXXn. (122) 

A VERY EFFICIENT AND BEAUTIFUL PARLOUR FIREWORK 

(KNOWN AS) SPUR ROWELS. 

Mix together nitre, lamp black and sulphurin, the 
proportion of 8 : 3 : 4. 

The sulphur and nitre must be powdered separately 
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and again ground when mixed, and then the charcoal 
carefully rubbed in, till the entire mixture has a 
uniform dark grey tint. Test from time to time by 
running a little of the mixture into a little paper case 
and setting it on fire. If the stars come out in clusters 
and spread well without being mixed up with other or 
duller sparks, it may be taken that the whole is well 
mixed. If not mix until they do. Do not carry the 
pounding process too far or the sparks will be too 
small. The sparks thrown into the air have the sliape 
of the rowel of a spur, hence the name. The chief 
difficulty consists in bringing about a complete mixture 
of the charcoal. The sparks will not burn the hand 
when falling on it, nor set fire to anything owing to 
the perfect combustion- 

EXPERIMENT CXXUI. (123) 

THE BLACK AND WHITE STATUE. 

If a figure or image be constructed of white paper 
or cardboard and be moistened with a solution of 
acetate of lead, then when such a statue is exposecl 
to the fumes of sulphuretted hydrogen gas it turns 
black. 

Sulphuretted hydrogen (an evil smelling and 
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pois<jQous gas) can be prepared by the action of dilute 
sulphuric or hydrochloric acid on iron sulphide, 
placed in a flask fitted with a thistle funnel and 
delivery tube. It should be collected over warm and not 
cold water, owing to the great solubility of the gas in 
cold water. 

EXPERIMENT CXXIV. (124) 

BURNING COPPER WIRE. 

Raise some sulphur to boiling point in a test tube 
or similar vessel. Insert a coil of fine copper wire; 
vivid combustion will follow. 

EXPERIMENT CXXV. (125) 

BEAUTIFUL CRYSTALS OF BISMUTH. 

Having melted some of the metal bismuth in an 
iron ladle, remove, by means of a knife or otherwise, 
the dross or scum that floats on the top, then allow it 
to rest until a crust of hard metal is formed on the 
surface. As soon as that is done make a hole in the 
edgoof this crust and pour off themetal that still remains 
in the centre of the mass ; when it is quite cold, remove 
the upper crust by means of a file, and if the experi- 
ment has been properly carried out, the inside of the 
mass will be found covered with a group of beautiful 
crystals of bismuth, sufficiently curious and pleasing 
to form an interesting mantel-piece ornament, 

EXPERIMENT CXXVl. (126) 

TO PLUNGE YOUR HAND INTO WATER AND YET NOT 

WET IT. 



mouth and some well-powdered black rosin or colo- 
phony. 

You invite one of the audience to dip a sheet of 
white paper (rolled up into the form of a cylinder, 
into the inkstand which is about half full of ink. It 



should be well dipped in so that plenty of ink is 
brought out when it is withdrawn. On the excuse of 
filling up the inkpot, you pretend to pour some more 
ink into the pot, but in reality you pour in rosin 
powder and water. When the surface of the ink has 
a layer of this fluid above it. the roll of paper can be 
plunged in without any fear of actual contact with 
the ink. When taking out the paper it should be 
shaken slightly so as topreventanyof the rosin powder 
sticking to it. . 

oO 

EXPERIMENT CXXVm. (128) 



THE DISAPPEARING INK THAT LEAVES NO TR.\CE. 

Whereas inks exist which under the action of light 
entirely disappear — so far as our ordinary vision are 
concerned — many such, however, leave a trace on an 
ordinary photographic plate, and others can be revivi- 
fied by suitable chemical reagents. 

In fact, in nearly all cases it is possible to revive the 
characters. 

In the following case, however, this cannot be 
done. The " ink ” is made as follows : dilute some 
starch in water to the consistency of a cream and add 
a few drops of tincture of iodine. Dip the pen in the 
ink thus made and write on ordinary paper. The 
writing is plainly visible, and dries very quickly. 
To obliterate it completely, it is only necessary to 
rub it with a handkerchief or even with the hand— 
and it will disappear as easily and completely as 
chalk from a blackboard. 



This is a very taking trick if properly carried out. 
You drop some bright object into a clear glass dish 
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nearly full of water. You then announce to the com- 
pany that you are about to pick the object out of the 
water with your bare fingers without wetting them. 
You then sprinkle the surface of the water with 
lycopodium powder. The powder forms around your 
fingers, etc., like a proper glove, and the water has no 
more action on your fingers than it has on the feathers 
on a duck’s back. A better method is to mb the 
hand well with the powder. 

EXPERIMENT CXXVH. (127) 

TO PLUNGE A PIECE OF WHITE PAPER INTO AN INKPOT 
FULL OF INK WITHOUT BL.\CKENING IT. 

All that you require are a large inkstand with a wide 



EXPERIMENT CXXIX .( 129 ) 

CURIOUS ACTION OF ICE IN AMMONIA GAS. 

Place or drop a piece of ice into a vessel ful! of 
ammonia gas, so violent a combination between the 
two at once takes place as almost immediately to 
melt the ice. 

(130) (131) 

EXPERIMENTS CXXX— CXXXI. 

THE COLOUR CHANCING FOUNTAINS. 

Fit a flask with a cork and short tube. The tube 

8l 

must be drawn out to a point at one end and should 
project an inch or so into the flask. Now fill the flask, 
by air displacement, with ammonia gas. and when 
full insert the cork, etc., and dip the outer end of the 
tube into a dish full of water reddened with a little 
litmus. Immediately the ammonia gas begins to 
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dissolve in the water and a fountain is produced in the 
flask, due to the partial vacuum in the flask, 
the red colour of the fountain jet is changed to blue 
— a very magical effect to the uninitiated. 

If the flask be filled with hydrochloric acid gas and 
the water in the dish be the ordinary (diluted) blue 
litmus solutionjthe fountain will change from blue to 
red. 

Red litmus solution as used above is made by 
adding a drop or two of acid to the ordinary blue 
solution. In neither case should the colour be too 
deep. 

EXPERIflffiHT CXXXII. (132) 

HOW TO MAKE ONE BAD SMELL KILL ANOTHER BAD 

SMELL. 

Both chlorine and sulphuretted hydrogen gases 
are extremely evil-smelling ones, especially the latter 
which partakes of the odour of rotten eggs and cabbage 
water combined. Place a little sulphuretted hydrogen 
solution, i.e. water charged with the gas, ina dish ; the 
smell of rotten eggs is at once perceptible. Now 
add gradually some chlorine water, the solution will 
become milky, but all smell will vanish. 
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If more chlorine water be added the smell of chlorine 
will become noticeable, and this excess of chlorine 
diffusing into the air around will destroy the sulphur- 
etted hydrogen odour which before filled the room. 



Melt together in a crucible fifteen parts of sand, 
ten parts of carbonate of potash and one part of char- 
coal. 

Or luL'c together one part of powdered silica, live 
to si.'c times the amount of carbonate of soda and an 
equal quantity of carbonate of potash, put in a crucible 
as before and heat to redness in a fire. When the 
effervescence has ceased, remove the crucible from the 
fire, allow it to cool, chip out the product and boil it in 
water ; a solution of soium silicate or soluble glass is 
the result. In the first given mixture, after heating 
w'ash away all excess of alkali with cold water ; after 
this is done the powdered glass should be boiled in 
water in the proportion of one of the former to five 
of the latter, when it gradually dissolves. Thi^ 
solution may be evaporated to a thick pasty fluid, 
which looks like a jelly when cool, and on exposure 
to the air in thin films changes to a transparent and 
brittle, but not hard glass. 



EXFEBI 




NT CXXXVI. (136) 



A GOOD '* GREEN FIRE ” RECIPE. 

Mix very carefully in small quantities forty-five 
parts of Mrium nitrate, fifteen of sxUphur, ten of 
potassium chlorate, two and a half of lamp-black and 
one half of antimony sulphide, having previously 
reduced the constituents to a fine powder separately. 
The product— an explosive mixture— burns with a 
brilliant green flame. 



EXPERIMENT CXXXin. (133) 

ANOTHER SPONTANEOUS COMBUSTION EXPERIMENT. 



exfer: 



lul 



3NT cxxxvn. (137) 



HOW TO MAKE " GERMAN SILVER.” 



If a piece of phosphorus be placed on a piece of 
blotting paper and dried and it be covered with lamp- 
black or soot, the phosphorus .will melt and ignite 
of its own accord. 



lli.x together one part of nickel, one part of zinc and 
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two parts of copper, and fuse in a crucible or iron 
ladle. The alloy produced is known as German Silver. 



EXPERI 




NT CXXXIV. (134) 



EXPERIMENT CXXXVUI. ( 138) 



A GHOST P.UNT EXPERIMENT. 

Half fill a test tube with sweet oil, add a small 
piece of phosphorus, warm the tube and contents by 
immersing the tube in hot water for a few minutes. 
The phosphorus will become dissolved in the oil to a 
certain extent. The hands, face, or any surface may 
be rubbed over with the mixture and will present 
quite a luminous appearance in a dark room. The 
very small quantity of phosphorus dissolved makes 
the experiment a perfectly safe one. 

EXPERIBIENT CXXXV. (135) 

HOW TO MAKE '* SOLUBLE GLASS.” 



BURNING THE AIR. 

Fill a large glass jam jar with coal gas and put it, 
mouth downwards, on the ring of a retort stand, the 
mouth, pro <^«.,beii^ covered with agreased glass plate. 

Fill a football bladder with air and attach it by 
means of a piece of rubber tubing to a piece of glass 
tubing, with the end drawn out to a point in order 
to make it resemble a gas jet. Press lightly on the 
bladder, if necessary, to produce a steady stream of 
air. Light the coal gas at the mouth of the jar and 
steadily introduce the jet of air, which will be ignited 
at the mouth of the jar by means of the flame from 
the burning coal gas, and as it is pushed up into the 
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interior of the jar will continue to burn, thereby 
proving that ordinary air will burn in an atmosphere 
of coal gas, just as coal gas burns in air. 

Great care must be taken that coal gas only and not 
coal gas mixed with the air is in the jar or there may 
be an explosion. 

EXPERIMENT GXXXXX. (139) 



fectly by heart a suggested “line'' of patter — and 
yet when presented the whole affair might fall as flat 
as ditchwater. Never be content to learn and get up 
an experiment exactly on the lines suggested — that 
is only to see it through the mind of the writer ; always 
add some variation of your own, you thus make it 
your experiment and your knowledge. 



WATS OF PRESENTING AN ENTERTAIN: 






2NT. 



A STRANGE ACTING ALLOY. 

If small pieces of the metal sodium be added to 
mercury and warmed under a layer of heavy paraffiu 
oil, a very curious alloy indeed is produced. It is 
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liquid when it contains 1.5 per cent, of sodium, and 
solid when it contains more. If to this alloy there be 
added a concentrated solution of ammonium chloride, 
a remarkable phenomenon occurs, the amalgam 
swelling up enormously whilst still retaining its 
metallic appearance. 



EXPERIMENT CXL. ( 140) 



» 



A MAGICAL PICTURE. 

On a wooden frame stretch tightly a piece of un- 
bleached muslin ; make separate solutions of the four 
following chemicals in warm water, sulphate of iron, 
nitrate of bismuth, sulphate of copper, prussiate of 
potash. 

Use the first three for painting your " invisible 
pict\ire, the fourth sprayed on is the developer. Use 
a separate brush for each colour, avoid much detail, 
allow one colour to dry thoroughly before applying 
the next. When dry all are invisible ; when sprayed 
on with the prussiate of potash, the sulphate of iron 
comes up blue, the nitrate of bismuth yellow, and the 
sulphate of copper brown. 
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CHAPTER VIII. 



HOW TO GIVE AN ENTERTAINMENT IN 

CHEMICAL MAGIC. 

It is one thing to perform a chemical experiment 
in a laboratory or even in private ; it is a totally 
different thing to present a series of such experiments 
as a magical entertainment in public or before one’s 
friends. Success or non-success in the latter case 
depends far more on the manner in which they are 
presented than on the actual experiments themselves. 
In magic a trick or experiment (for they are in a sense 
the same thing) is just what the presenter or performer 
makes it-— nothing more, nothing less. 

It is quite possible for anyone to make himself 
quite proficient in a series of experiments, learn per- 



An entertainment in Chemical Magic may naturally 
be presented in a great variety of ways. 

(i.) As part of an entertainment. 

(Li.) As the entertainment itself. 

«7 

The first method is undoubtedly the best, especially 
if you have an acquaintance with some of the ordinary 
branches of magic as now practised in entertainment 
form. Three or four tricks in chemical magic inter- 
spersed with others add greatly to any magical show. 

Their selection in this case we leave entirely to the 
personal taste of the reader, adding only one word 
of warning : if you are not in any way familiar with 
scientific experiments, make absolutely certain tliat 
you know them inside out before presenting them in 
public — more than one well-known professional con- 
jurer has come a most howling cropper in such circum- 
stances. The magic kettle— that boils on ice— is a 
case in point. One very important thing remains: 
the introduction of chemical experiments into a magical 
entertainment should appear natural, i.e. should 
follow as a natural consequence from something that 
has gone before. Appropriate '■ patter " can bridge 
most streams of this character, so perhaps it is hardly 
necessary to add that — since magic is the art of «»s- 
direction there is not the least reason for introducing 
the word " Chemistry ” in connection with such 
experiments, but very much the reverse. 

Passing on to consider No. 2 in which the entertain- 
ment is to be, practicallyspeaking, confinedto Chemical 
Magic, the first and most important item is not to 
make it long. Half an hour at first — and later perhaps 
three quarters — will be as long as you will be able to 
command the full attention of your audience — 
especially if juvenile in part or whole. Make it ati 
invariable rule, if possible, to cut your “ show ” short 
when signs of inattention or the least weariness 
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becomes apparent on the part of your audience. Far 
better to give too short an entertainment tlun one 
too long. Some amateurs fail lamentably in this 
respect. Never give your audience all the}' want-- 
always let them go away wanting a bit more. 

Above all, never give an experiment away inlention- 
ally — such is an unpardonable crime in magic ; more- 
over, you will sink ninety per cent, in the eyes of 
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your audience as soon as you have done it. If some- 
thing goes wrong, as it does at times with the most 
prohcient, pass it off— with all the “cheek’' (in a 
quiet way) that you are capable of and always in a 
pleasant manner, and proceed to get on with the next. 
Never make e.xcuses. If you can make the entertain- 
ment tell a story— so much the better— as an example 
of this I quote : “ King Ko Ko," by Professor Hoff- 
man ; if not, let one experiment follow naturally from 
another, or one naturally lead up to the next ; let the 
apparatus be absolutely of the most ordinary kind, 
ordinary tumblers and glasses, ordinary decanters, 
jam jars, etc., etc., and not “ chemical ”in appearance. 
As to what you will call the entertainment or what 
name you will give it, must be left entirely to the 
reader’s taste and inclinations. If you wish to give 
it a scientific or pseudo-scientific character — then 
Alchemy naturally suggests itself. 

In this case you could well adopt the Astrologer’s 
dress and some of the curious looking apparatus of 
the middle ages. 

Again your entertainment might 'be given as the 
outcome of some parchments found in an old moorish 
tower— an ancient Egyptian tomb, etc., etc. The 
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great point to remember is to have everything 
appropriate, or at any rate sufficiently so to pass 
muster. Here — as elsewhere — you must, if you wi^ to 
be really successful, make the entertainment your own. 

One point which, of course, is always paramount 
in any question of this kind is the matter of £. s. d. ; 
fortunately here, however, the band is a very elastic 
one. Quite a good entertainment can be given for a 
comparatively small sum, even in these expensive 
days — as well as for a very large one ; according (i) to 
the nature and scale on which the experiments arc 
performed, and (2) more especially on the character 
of the accessories — such as dress, furniture, scenery, 
etc., with which they are accompanied. Let us pass 
on now to consider the presentation of a cheap and 
yet quite effective entertainment — unaccompanied by 
any out of the way accessories in either apparatus, 
dress, scenery, or furniture. The subject might bear 
a score or so of different titles. 1 have called it simply : 



” SOME EXPERIMENTS IN MODERN MAGIC, 

OB 

THINGS ABE NOT WHAT THEY SEEM.” 



The selected experiments are numbers : i, 7, 17 or 
31, 21, 50, 51 or 52, 60, 66 or 67, 68 or 69, 71. 73, 74, 
91, 100, 105, and one other experiment not so far 
related : i.e. 16 experiments in all, which should be 
more than ample to commence with ; in fact, it could 
well be cut down to a round dozen for a start. Later, 



the number can be increased with, however, 19 or 20 
as the absolute limit. 
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We propose taking the e.xperiments in the follow- 
ing order : 74 : 5<> ; 73 ; i ; 7. original ; 105 ; 17 or 31 ; 
91 ; 71 ; 51 ; 60 ; 52 ; 69 ; 21. 

There is first of all the question of an assistant to be 
considered ; this is, practically speaking, almost a 
necessity, and not only an assistant, but a capable one 
as well ; the capabEity mainly consisting in doing 
what he or she has been told — neither more nor less. 
As to the question of sex — the writer prefers a lady 
assistant ; a lady giving the show might again prefer a 
gentleman assistant ; it is purely one of choice and 
convenience. However it be arranged, it is all im- 
portant that the one be the performer and the other 
the assistant only. If the performer gets everything 
in readiness as he or she should do, then the assistant 
need know nothing further than clearly to under- 
stand his or her direction. All this may seem making 
a good deal of fuss about minor details, only, un- 
fortunately or fortunately as the case may be, it is 
just such careful attention to minor details that 
makes for success. 

Faraday, than whom no greater experimentalist 
ever lived, was always n^pst careful to see, before 
any lecture, that the stoppeis of any bottles (which 
might be required) were loose, i.e. not too tight fitting, 
in order that there should be no unnecessary 
delay. 

Two or at most three small tables of the usual 
drawing-room type arranged fairly well apart, with a 
larger table sjinewliat in the rear — partly curtained 
off — should be all that is required in the way of 
furniture. Be careful to sec that you can move 
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Irecly between the tables — to upset one— and it is 
quite easily done— is a fiasco not easily overcome. 

I have already spoken about the use of ordinary 
and non- chemicallooking apparatus ; and jam jars have 
also been mentioned. But you must not consider 
yourself, however, under any obligation to use such, 
save on the score of expense. 

It is idle to try to pretend that handsome tables— 
suitably draped in some cases — handsome glass de- 
canters, glass bowls, etc,, do not add to the effect : 
undoubtedly in nine cases out of ten they do. Your 
chief aim, however, should be one of appropriateness 
all because such, in the end, always produces 

the best effect. 

Say you are using as suggested three small tables, 
one right, one centre, one left, and that you work 
them right to left. 

Then when you are working the centre and left, 
your assistant can clear the right, preparing it for 
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the next experiment belonging to that tabic, and so 
on with the centre and the left. 

In every case such a rule need not be followed, but 
you must have a rule or order of doing things and you 
must not gel in one another’s way. 

If you are working without an assistant, and some 
will, I know, prefer this — then, if possible, four tables 
are better than three, and everything else wanted 
must beready on the largertable behind — where ample 
space ought also to be left to put everything when 
finished with, so far as such is necessary to conclude 
the entertainment. 

On table on right (say) is all you want (save the 
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cigarette case which is of course in your pocket) for 
experiments r and 2 and 3 ; on table in centre, all 
you require for 4 and 5. and on table on left the neces- 
sary apparatus for numbers 6 and 7, etc. 

The remainder ready on the most convenient part 
of the larger table in the rear. 

Coming forward you begin in something after the 
following style ; 

“ Ladies and gentlemen, I have undertaken, in my 
case, the somewhat onerous task of trying both to 
interest and amuse you this evening by showing you 
some of the latest achievements in modem magic, 
a mighty subject, so vast indeed that I shall have to 
confine myself almost entirely to one particular branch 
of the subject. As to what that particular branch 
is — eh 1 well— eh ! of course I need not waste or take 
up any of your time telling you what particular branch 
that is, because you will see for yourselves— or, if you 
don’t see, you will — well — eh I you have other o^ns, 
and you will no doubt make use of them all to their 
fullest extent — if for no other reason than to catch 
me tripping. 

'■ Of all intangible things— -scarcely anything is more 
intangible than ' smoke ’ — many of you have no 
doubt tried to catch a handful of it and failed. People 
sometimes — more often now than formerly — speak of 
their money ‘ disappearing like smoke,’ and smoke 
like money which has disappeared never comes back. 
Permit me, however, to show you an experiment 
which proves all this to be wrong, or in other words 
the exception which proves the rule. 

“ First of all, it is necessary to procure some ‘ smoke.’ 
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Now of all smoke — tobacco smoke, being the most 
agreeable and even to an anti-smoker the least dis- 
agreeable, is the particular kind that I propose to 
make use of. [Performer here inngs out his cigarette 
case and takes out (prepared) cigarette and proceeds 
to feel in his pockets for matches.] 

‘‘Dear me — ^how annoying, I have forgotten my 
matches. Can any gentleman — but, eh ! I was quite 



forgetting, protein., my magical powers — force of habit 
— you know — it is years now since I carried such things. 

“ You wouldn’t think much of a magician who wanted 
' matches ' to light his cigarettes with, would you ? 
Permit me — I see my assistant has kindly provided 
me with a piece of ice — to cool my fevered brow, I 
presume, later, should it be necessary. Sec, I take 
this piece of ice, quite unprepared, imported direct 
from the refr^erating machine, two blocks away — I 
utter the magic word : ‘ pentadekyl para to lylke- 
tonc,' and on presenting it to my cigarette it lights 
at once, as you all can sec. 

“ Now on this tabic I have an ordinary tumbler, a 
ditto saucer, both as you can see quite unprepared, 
an ordinary handkerchief, fresh from the laundry 
and quite unprepared, and, marvellous, it is without a 
single hole. I close up the tumbler by placing the 
Saucer over the top, and, further, to isolate it I throw 
this handkerchief over it as well. I now retire to the 
end of the room — puffing as you can see beautiful 
wreaths of curling smoke into the air — ^which quickly 
disappear — to reappear anon, as you will see — where 
I will — in this case in the covered up tumbler on 
yonder table. [Returning slowly to table — this must 
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be carefully timed beforeliand.] Sec, I withdraw the 
handkerchief, the glass as you can see is now full of 
smoke — I withdraw the saucer, it issues forth— eh 1 
1 beg your pardon, sir — the smoke issuing from the 
glass is not the same in colour as that which I puffed 
into the air ? 

“ My dear sir — was the smoke issuing from the end 
of my cigarette — the same as that I respired— good 
word that— from my lungs ? 

"No— exactly then, how can you expect there to be 
no difference— after it has disappeared— passed int*» 
the covered tumbler and once again become concen- 
trated and visible ? 

"I am, I assure you, ladies and gentlemen, always 
most willing to oblige — but really between you and 
me and the onion some people are particular. 

" Talking of onions reminds me that some very pecu- 
liar traditions exist with respect to ' onions.’ In the 
south of Europe there is a carious superstition that 
if an ordinary steel magnet be rubbed with an onion 
it loses its magnetic properties; many people even 
now seem still to hold that popular fallacy — that 
eating a dozen or so raw onions would have some 
slight effect on your breath. Some even go 
further and put the adjecture ‘ unpleasant ’ in. 1 have 
even heard another adjective used— viz. ‘ strong.’ 

" It is most curious bow one thing leads on to another 
— do you know I once knew of a man who had — who 
could set fire to a newspaper by simply breathing on 
it ; I don’t mind confessing I have done it myself 
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before now -in fact, I don't mind showing you the 
experiment if you would like to see it. 

95 

" I have here part of an ordinary newspaper which 
I crumple up, so as to make it occupy less space, 
and place it on this plate. I pick up the plate with 

the newspaper on it and by but I think it would 

be more interesting if someone from the audience 
actually performed the experiment. Do you; sir, mind 
coming forward and you ? I prefer two ; I will first of 
all try you one at a time. 

Would 3^u mind standing hereon the left and 5^011 
on the right— not too close, please. Now [holding 
alof(\ if you [referring to ike person on the left] wOI 
please blow gently — we will see what happens, nothing 
so far — will you [referring to the person on the figh{\ 
please try — just a little harder, no — no sign as yet — 
now will you please both blow^— ah 1 \iiUing plate 
slightly]. Now — yes — here she goes — congratxdations 
gentlemen on your combined breaths — I mean yoxir 
success. One moment ere you retire. Permit me to 
offer you a little refreshment as a slight appreciation 
of your assistance. 

* See that the paper is not blown o9 the plate — a thumb 
or finger over a part of it is advisable ; make sure also the 
paper hides the chemicals. 

'' As you see we have here two decanters, one of wine 
the other of water — you, sir — you would prefer wine, 
and you, sir, water— good— allow me **—[j>ours out 
water front the decanter into one glass — in the other glass 
it changes to wine, the next remarks depend on what the 
two members of the audience do, they may taste it — they 
puty not — they may express approval — they may not — 
probably they will taste it and not care for " You 
find it good — ^but a little of a very good thing goes a 
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long, long way— so you prefer to have the major 
portion — good. Let us pass on to our next — whUst 
on the subject of ' drinks ’ and liquids I wonder 
whether any amongst you have heard of ‘ rainbow 
water.’ What is rainbow water, it is nothing more 
nor less than water which has had some pieces of 
broken-off rainbow dissolved in it, and which when 
poured out into separate glasses will show all the 
colours of the rainbow in turn. It is not so well 
known as it might be ; you won’t find it mentioned in 
‘ What’s What ’ or eyen in the ' Child's Guide to 
Knowledge.' No chemist keeps it, though he won’t 
admit it, and always tries to palm something else off on 
you as being the genuine article. 

“ To tell you the strict truth, I believe I’m the 011I5' 
person in the world who happens to have a sample 
just now. It was given me by an aviator friend of 
mine, who one day whilst travelling at the rate of 
about 730 miles an hour — ^more or less — rather less 



in fact — ^went bang through a rainbow before it could 
get out of his way, and some of the knocked off bits 
fell in his machine and he passed them on to me — 
knowing that I was interested in things of that sort. 

"They are here in this decanter [showingit]. You see 
the water is quite clear — I have here a number of 
glasses {iniicating thein\, commencing at the left hand 
end — you will note I pour out in turn red, orange, 
yellow, green— I beg your pardon— the glasses 
have been chemically prepared before hand— madam 
[setting down decanter], allow me [picking up three, 
remaining g/ajstfs] to pass yon the remaining glasses— 
examine them for yourself— they have been 
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returned the remaining three colours, blue, violet, indigo, 
are poured out by means of the coloured dabs on the 
decanter]. 

"The fact that my aviator friend was unable to 
charge through the rainbow without breaking some of 
it, led to a very interesting discussion at the Hocus 
Focus club the other night on ‘ The Penetrability of 
Matter ’—or can two things be in the same place at 
the same time. I beg your pardon — it doesn’t matter 
— ^now that’s just where you make the mistake — as I 
will proceed to demonstrate. What’s that? The 
answer is as plain as the nose on your face — Just so I 
Just so ! I know what you wo\dd say — all matter 
occupies a certain space, and whilst in that space 
nothing else can occupy it. I beg pardon. You can 
drive a nail into a piece of wood. I’m afraid not, 
madam — I’m afraid not — not in the sense you mean 
it. You thrust aside the wood— but the wood is not 
where the nail is— or the nail where the wood is. 
Two things cannot then be in the same space at the 
same time. I cannot be where you are — nor can you 
be where 7 am. 

" So the scientists tell us. 

" I will now proceed to demonstrate the very opposite. 
I have here (indicating apparatus on table on the right] 
a large glass bowl nearly full of water, and on the 
water floats a cork. Here are two large glass jars— 
I see my assistant has placed them upside down, but 
that is of no consequence. I pick up this one (picking 
up the one containing ordinary air and thrusting it 
down into the large glass bowl in such a manner as to 
carry down the cork inside the jar). 

9S 

" Note carefully the cork does not rise up inside the 
jar — in other words the jar is not full of water. Why ? 
Because the jar is full of air— and before the ^vater 
can come in the air must come out. Disponendo 
airum ei aqua intruenda est, or displace the air and 
the water enter. 

" Now I have here a precisely similar jar and will 
perform precisely the same experiment with it [per- 
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foriiur does so, having first removed the other glass jar 
the water rushes up and fills the jar.] 

“ Now, lest any of you should think that this jar is 
not an ordinary one — i.e. has some trickery in con- 
nection with it — a hole in the bottom for instance — 

I will remove it and invert it and pour water into it— 
as you can see — not a drop runs out. 

“ It was impossible for the jar to have been a vacuum 
with nothing in it, for the end was open, whilst I 
transferred it to the top of the water. I beg pardon — 
but the jars were upside down— certainly — since they 
were about- to be placed in the water in an inverted 
piisition — that was the most suitable position — very 
thoughtfril of my assistant to save me the trouble of 
having to turn them over. Saves time and trouble. 
Anything else — I thank you — and can only say in 
concluding this little experiment — ^who can now deny 
the truth of my assertion, that two things can be in 
the same place at the same time — Hang — [exclama- 
tion caused by performer dropping — or knocking over — 
one of jars — or anything else — on to the floor and break- 
ing I beg pardon, ladies and gentlemen, but even a 
magician cannot overcome the law of gravity — which 
ultimately brings everything and everybody to the 
ground. 

" Talking of gravitation — which as some of you know 
was first discovered by Sir Isaac Newton, when an 
apple hit him in the eye, whilst sitting in his garden 
under a gooseberry bush — naturally brings us to the 
Einstein theory of the same — according to which light 
is bent off the straight when passing near the Sun. 
Well, after all, there is nothing new in this, wc know 
of plenty of other things besides light that get ofi 
the straight and on the bend when passing near the 
' Pig and Whistle ’ to say nothing of the ' Rising 
Sun.' According to this strange theory, if we under- 
stand aright — you have only to travel with the speed 
of electricity and light, some mere trifle over 280,000 
miles a second, and there is no such thing as time. 
In other words, you would grow no older — and if you 
were old and could only go a bit faster you would 
begin to get young again. A sort of Elixir Vitae, as 
it were, depending on your velocity. In fact, if you 
could only get up enough speed, you could travel 
round the world and come back to the place where 
you were — before you were — where you were. 

Perhaps, after this, I need hardly add that Einstein 
is a fourth-dimensional man ; in fact, we are each a 
sort of line or cylinder in this world of four dimen- 
sions. You see, if you take a surface and move it through 
spac e you trace out a solid in space, and if you take 
sometMng solid and move it through space you trace 
a what — why, something having four dimensions of 
course — from which it at once follows, that one 
solid must be capable of passing through another 



solid. Now magicians have been doing this for 
centuries— making tilings pass through hats an.i 
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tabletops and what nots ; but people always main- 
tained-^though, of course, they couldn't ever really 
prove it — that it was all a fake — that they really 
went through trap-doors, revolving shutters, and all 
sorts of silly things Uke that. Some of them, too, 
didn’t fail to point out that the performer very 
frequently, if not almost invariably, covered them up- 
just before the psychological moment arrived. Now 
I have here an ordinary soup plate nearly full of 
water — and I have also a tallish narrow glass jar — 
eh ! — i.e. I should have but my assistant seems to 
have forgotten it — excuse me one moment while I 
get it [retires, immediately returning with hot 
jar*.] Now look carefully because I do not propose 
at any time to cover anything up — I place it inverted 
in this soup plate of water — I take this little spoon — 
since I wish the experiment to work slowly in order 
that you may have a full opportunity of really seeing 
what happens, and I jxmr a teaspoonful through the 
bottom of the glass and willing with all my will-power 
I will it to pass through — now another — note carefullj' 
the water is really going through — look, you can see 
it slowly rising in the jar as I continue the operation— 
so often as I pour water on the top so often does it 
rise in the jar. 

* How hot the jar really must be made in order to produce 
a sufficient efiect, must be found out by careful experiment ; 
and if too hot to be carried in the hand, can be brought back 
held in a handkeichief, a suitable excuso— as to the undesir- 
ability of any contact between the fingers and glass, etc., etc.— 
being made. This is a point best left to the reader. 

" What’s that — some is running down the side, quite 

so — I was a little too quick — as you can well under- 

lOI 

stand the experiment is no easy one. And now to 
show you that the jar is not faked or prepared in any 
way, I remove it from the water and holding it right 
way up you see no water runs out. The jar being, 
save at my wish or command, quite watertight. 
Apparatus removed. 

" Whilst speaking to you just now about this four- 
dimensional world of ours I mentioned the subject 
of Elixir Vitae, one of the most earnestly sought 
after things of all ages — ^the rejunevator of youth- 
claimed by many — achieved as yet by none. Closely 
connected with this was the transmutation of metals 
— ^the turning of the baser or less valuable metals into 
gold. I have here a small piece of steel in the shape 
of a darning needle, and in this very small narrow 
glass [a test tube can be used] a little, a very little, of a 
most precious liquid discovered by an ancestor of 
mine, seventy-nine times removed. Although most 
carefully preserved, this is all that now remains. I 
place tbig darning needle in it and there we will leave 
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it for a time — in order that the magic inSuence of my 
ancestor's will may have full sway. 

“ It is also necessary that I say in silence a certain 
secret incantation over the same — during which I 
must ask for absolute stillness — that stillness which 
can be felt — as the ghost said when he trod on a tin 
tack and said — well, never mind, it was a naughty 
ghost and so was the word it said. See — I remove 
the one time steel needle from the solution and it is 
now no longer steel— but gold. Thunders of applause 
— I don’t think — this trick never gets applauded — 
due to jealously of cour^jWho would be a ' profi- 
teer ’ I mean ' prophet-hero ’ provided he couUl 
only be one somewhere else. 

Let me, however, try onccagain to re-establish our 
mutual bond of ' sympathy ' — by means of a little 
experiment with what is known as ' sympathetic 
inks,’ or secret writing by means of which two people 
can correspond, apparently sending to one another 
merely blank sheets of paper — the writing on which 
b absolutely invisible and can be only rendered vbible 
by one in the secret ; will an)rone who may happen 
to have a pen or pencil and a piece of paper please 
write down first a cipher, next prefix fifty, to the right 
place five, and to the whole add one-fifth of eight. 
The result will give you a most important factor in 
human happiness. You have it — the answer — you 
give it up— well let us see what we learn from thb 
piece of paper— which at present you can see b quite 
plain — I have here a tumbler of water — I drink some 
— to show you it b merely water — I immerse this 
slip of paper and on taking it out — you see in dense 
white characters — the word LOVE; which, I 
think you will admit, is the correct solution. L stands 
for fifty, the cipher for the letter 0, V for five, whibt 
E the first letter in eight — is most assuredly the fifth 
part. Sympathetic Ink — Sympathy and Love — most 
appropriate, bn’t it ? 

“ Talking of ‘ appropriate ’ defined as ‘ to take and 
make one's own,’ you may know the story of the man 
who had never read any of Shakespeare’s plays, but 
who went to see one acted. 

“He expressed himself delighted with the same 
except that ; ‘ It was so awfiiy full of quotations 
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you know,’ which was certainly getting hold of the 
wrong end of the broom. Think how often those 
celebrated Shakespearean lines : 

To Boil or not to Boil : That is the question whether 
lis hotter to leave ufon the hub, or .. . has been crib- 
bed and quoted. 

“Now I put it to you quite candidly — as man to man 
— why should anything boil — why should it cease 
to boil when it has once boiled — ^why should it not 



keep on boiling ? Yes ! Yes ! I know what you 
would tell me — a thing boils when it b heated and 
ceases to boil when it cools. Does it really ? That 
b the general opinion — all right — we all live and learn, 
don t we ? I’ll now proceed to show you that you are 
all irretrievably, irrevocably, irresponsibly and irre- 
versibly wrong. \_Perfor)ner brings forward from the 
rear — flask of water on retort stand with spirit lamp 
underneath nearly on the boil.] I have here, as you 
can see, a flask about half full of water nearly on the 
boil, which my assistant has got ready for me so 
that no time may be wasted. As you can now see, the 
^vater is beginning to boil and in a few seconds will be 
boiling vigorously. This now being the case, I cork 
up the flask tightly so that no air shall get in or out. 
To make sure it is tightly corked. I invert it, and, as you 
can see, this is really the case. The water has now 
ceased to boil. In order to make it boil again, you 
would naturally apply more heat to it, instead of that 
I will squeeze out of tliis sponge some cold water over 
it, and as you can plainly perceive the water again 
begins to boil furiously. I have here in this jug some 

hot water. I pour some over the flask and the boiling 
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at once ceases. I again try the sponge and the boiling 
begins again. Hot water once more and once more it 
ceases. Well 1 Well I We live and learn as the 
250 years' old parrot at the Zoo said on seeing the first 
aeroplane, and these partoU — I beg your pardon — 
paradoxes of nature will crop up, hue and cry them 
down as we may. Everyone thinks he knows as much 
as everybody dse — until be finds some other fellow 
who knows a bit more. 

wonder how many of you have heard of the 
Salamander — that amptdbious animal which dies in 
water and cannot live on land. Amongst the Arabs, 
and even in later times, it was believed that the 
Salamander was bom in fire and lived upon it, being 
thus mixed up with the Phoenix — the legendary bird 
not the Fire Insurance Co. Whereas if we consult 
older writers, such as Aristotle for instance — speaking 
of the Salamander he cites it as : ' that which, when it 
walks through fire extinguishes it ' — this as a proof 
of its incombustibility. iElian says that when those 
who work with forges find their bellows fail to quicken 
the flames, they look for the Salamander and put things 
right by killing it. The asbestos of Marco Polo was 
described as being made of the hairs of Salamanders, 
and in Bacon Salamander's wool or hair also occurs 
as a name for asbestos. Francis I. chose it as his 
emblem with the motto ' / *y vis ct je Viteins/ 

** We see, therefore, that the Salamander is neither 
bom in fire nor docs it eat it, but that we have a great 
conceasus of opinion as to its incombustibility especi- 
ally of its 'hairs.' Of this, I now propose to give 
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you ocular demonstration. 
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“ I have here a small net (in appearance just like 
muslin) made of Salamander hair, to the four corners 
four similar hairs are attached as shown, the latter 
four hairs being fixed to a ring attached to the upright 
in this little stand. 

“ I have here a small egg which I place in the little 
Salamander net or hammock, it holds it up as you 
would expect. {Retwving egg and passing it round). 
Please see that the egg is a real heavy one and not a 
fake . . . {taking back egg and palming it for a similar 
blown egg afterwards placed in hammock). You will 
observe the suspension threads and hammock are quite 
flexible, i.e. they are not made of wire or any fake of 
that sort — I now place the egg back in the hammock 
and proceed to set fire to both hammock and threads, 
they burn as you can see and are apparently con- 
sumed — but that this is not really the case, can be 
seen from the fact that the egg does not fall. Who is 
there who can now doubt the fire resisting, the Sala- 
mandrinic properties, of the Salamander ?• 

• Best covered over before removed — to bide probable 
collapse in so doing. 

“ Ex nihilo nihil fit — a silly old motto which every 
conjurer is of course constantly refuting. Fancy any 
magician worthy of the name admitting, that out of 
nothing he could only produce nothing — well, he’d 
soon cease to be a magician. The production of 
something out of nothing or of nothing effecting some- 
thing is just what he glories in. 

" A real magician delights in ‘ nothings ' ; they are 
like bread to ordinary mortals — his very ' staff ’ of life. 

“Permit me to show you a little experiment in 
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‘ nothing ' — I beg pardon — oh dear no, nothing of 
the kind — I said an experiment not a quibble or catch. 
1 have here an ordinary pair of rather accurate — i.e. 
sensitive scales— not capable of weighing an elephant 
it is true — but capable of weighing any small object 
with considerable accuracy. Will one or two of you 
please come forward and examine them to see there 
is no trickery about them {ojten this has been done) ? 1 
now place this small glass jar on one scale pan and 
proceed to balance it accurately with weights put in 
the other scale pan. 

“1 have here another glass jar, which as you can 
see is like the other jar, full of not hing save air. 1 
bring the mouth of this jar over the other and tip it 
up just as if I were pouring smnething from one jar 
into the other. See, the jar no longer balances but 
goes down, just as if something had really passed 
from one jar into the other. And we have now 
weighed what ? Why, nothing — not even the jar 
since it no longer balances. Could you possibly 
imagine a more nothingless experiment? You could 



imagine nothing? No, I thought not — Imean it — ^most 
unwise to let your imagination run away with you 
as you never can possibly tell where it will lead you. 
I have here half a dozen candles, like skittles, all in 
a row — at present they are not lighted — now I want 
you all to imagine them lighted — imagine it please, 
very strongly — a little stronger ail of you please — 
Ah ! that's better, and now as you can see quite clearly 
the candles are all lighted. 

“ Behold what the concentrated essence of all your 
iniut:inatiuns lias done. 

107 

" I beg your pardon. The candles are not lighted. 
Oh ! Dear I Now you’ve gone and spoilt every- 
thing. If you’d only believed the candles really 
lighted — I mean if your concentrated imaginations 
had only been sufficiently powerful to have produced 
the necessary ' toddy-idic ' force adequate to . . . 
but what's the use of talking {aside). How the deuce 
am I to get these candles lighted and invisibly ex- 
tinguished now ? {Passing to another tabic — per- 
former lifts up a glass of water as if to drink— still aside.) 
Ah 1 I have it : 

" Ladies and gentlemen, I regret very much to say 
that your strange lack of imaginative power has 
rendered the carrying out of the next two experiments 
I was about to show you an almost impossible feat. 
Nevertheless I will attempt them in the only way left 
me. Should ! succeed, 1 need scarcely add that the 
greater honour will be mine to do — and yours to see* 
(Aows). I have here a glass of water. With your per- 
mission I will drink a little as I am feeling rather 
thirsty {performer does so) . See — watch closely, I bring 
the rim of the glass near the wick of this candle {an 
end one) ; look — I tip up the glass— and presto — sacra- 
cissimo — as soon as the water and wick meet the candle 
is ignited. With this candle 1 will now proceed to 
light the other five — just in the good old ordinary way. 

*Note. N.B. In the experiment u here ihown, a tiny 
piece of potasiium must be used instead of phosphorus, since 
the candle has not been previously lighted. Experiment 
carefully beforehand. The potassium is best concealed in 
the candle wick. 

Having now got my candles ignited — by the way I 
suppose you are all prepared to believe the candles 
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are now really lighted — are you suie it is not your 
imagination — how many candles are there lighted — 
six — you’re sure theyare lighted and that the number 
is six {^performer brings his hand rapidly over one candle 
which almost immediately goes out). What’s that, 
there are only five candles alight now — I beg your 
pardon — what, only three now {performer has extin- 
guished two more). Three — still three — no, two now- 
still two — ^what, only one now. You’re quite sure 
there is one still alight. 

“ Well, well — some people can imagine things — and 
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I thought you had no imagination. Ladies and 
gentlemen— I apologise most humbly. (Assistant 
removes unlighted candUs rafidly.) It almost looks 
as if our last experiment was going to be a successful 
one after all. Before showing it to you — I am sure you 
will not mind my partaking of a little nourishment— 
its exhausting work this you know— as you are now 
about to perceive. I am somewhat ' Esquimauxian ' 
in my tastes {picking up remaining candlestick and 
canile*)— that is to say I’m Og ! Gog! and Magog ! 
on candles. I simply love 'em {performer proceeds 
to bite off end of lighted 'candle— chew it and swallow it 
with much gMs/o). 

~ ca&dle is prspued d la experimsnt 

lat is bitten on and eaten. 



6g — and 



piece 



“ Ah 1 that's better — and now like a giant refreshed 
let us tackle our last experiment. 

“ There is a very old sa}dng : — 



" ‘ What wonders may be brought to pass 
By the optician's magic-glass.’ 

log 

“ Now I have here such a magic piece of glass ; as yon 
can see it is to all appearance just a piece of ordinary 
glass — you can see through it (holding it up) as usual — 
and to prove to you that there cannot be anything on 
it, I will wash it and dry it on this towel— observe, 
there is no deception — I wash bothsidesand dry them. 
(Coming forward.) Will some one please give it a final rub 
over ? (After this has been done.) Now, what would 
you like to see appear on this piece of glass — this 
magic mirror as it were — since it is about to mirror 
your thoughts or wishes? ” 



(What follows here must of necessity be left to the 
performer — it depends on what picture has been etched 
on the glass. If the performer cannot, by skilful sug- 
gestion, force the requisite wish from the audience, i.e. 
from some one, he will always have a choice. He must 
employ a confederate and follow out his or her suggestion 
or wish. 

If he has two glasses prepared with different pictures 
and can secretly substitute the second for the first and 
produce a second and different picture, then the effect 
is much heightened and the performance brought to a 
very satisfactory conclusion.) 

no 

CHAPTER IX. 

PREPARING AND ARRANGING THE NECES- 
SARY APPARATUS— GAS GENERATION- 
LABORATORY DIRECTIONS— HINTS AND 

CAUTIONS. 

With regard to the preparation and arrangement 



of the necessary apparatus and as to certain pre- 
cautions that should be taken in dealing with certain 
chemicals, something has already been said. In this 
chapter some further hints and precautions and also 
directions are added, accompanied with the necessary 
illustrations for the making of certain gases such as 
chlorine, carbon dioxide, etc., used in some of the 
foregoing experiments. 

First then with regard to certain further 

HINTS AND CAUTIONS. 

Always keep phosphorus in a bottle with sufficient 
water to well cover it ; if the bottle gets upset — refill 
it at once. 

Always keep potassium in a bottle under oil ; never 
place a piece in the mouth. 

Never pour out ether, or bring an uncorked bottle 
of the same near a naked light. Always put the 
stopper or cork back in the bottle immediately after 
use ; do this with all other chemicals as well. 

ZIZ 

Always put the same cork back into the same 
bottle— ^on’t think it doesn't matter because it does. 
Always put all bottles back into their proper places. 
Always wash and clean everything thoroughly after 
use, especially the pestle and mortar — the latter 
should be well scrubbed, lest traces be left of a sub- 
stance which, when ground with some other, will pro- 
duce an e.xplosion. 

Never grind two substances together in a mortar 
unless expressly told to do so. 

Always carefully pour away down the sink all 
solutions, especially if poisonous, as soon as done with. 

Never use concentrated acids when told to use 
diluted ones. 

When powders or solid substances are to be mixed 
always powder them well first, and then stir them 
together till the mixture is as uniform as possible, 
they cannot be too well mixed. 

\^en using a Bunsen burner, see that the holes at 
the bottom are open ; see also that the gas is lighted 
only at the top of the burner and not at the bottom. 
The lighting at the bottom shows that too much air 
is entering ; turn out, regulate, and light again. 

Always apply heat gently at first, to avoid cracking 
flask ; when containing powders and not liquids, use a 
piece of wire gauze. 

Always carefully dry any article that will rust. 
Don't throw sand or any solid substances down drains. 

Cork borers are usefid. Always bore through from 
the small end of the cork turning and pushing at the 
same time. 

By first slightly greasing the glass tubing and then 
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the cork, a perfectly airt^ht joint can be made with- 
out melting parahn or sealing wax round it, which is 
liable to crack under the action of heat. 

When generating gas in a fiask or jar do not insert 
the tube taking off the gas — the delivery tube— more 
than a quarter of an inch below the cork. Glass tubii^ 
can be easily bent in an ordinary gas burner ; hold 
it the long way of the flame, and by rolling it over and 
over in your fingers, heat it equally all round. When 
soft its own weight will practically bend it into a curve. 
To round off sharpened edges, make them rust red 
in a Bunsen burner and allow them to cool. 

To cut glass tubing, make a notch in the tubing 
with a small triangular file and then snap— pulling 
and bending at the same time. M^hen collecting 
gases, two or sometimes three pound glass jam jars 
are very convenient, for preliminary e.xperiments at 
any rate. It is better, but not essentid, that their 
tops be ground. This can be done as follows : place 
on a flat surface a sheet of emery paper of medium 
coarseness. It is best glued to a flat piece of wood, 
some one and a half to two inches thick and not less 
than eight inches square. Hold the jar firmly and 
grind with a circular movement. 

The joint between the jar top and the glass plate 
or cover can be rendered air tight by means of a little 
grease. 

Always protect all corks from the action of chlorine 
by dipping them in hot melted parafin wax. 

If rubber tubing be used in the generation of chlorine 
gas, it must be well washed in running water after- 
wards. When mixing a solid and a liquid in a flask 
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which is afterwards to be heated, sec that no dry 
powder is left at the bottom of the flask or it may 
crack. On no account hold the face near a piece of 
ignited potassium when it is moving about on the 
surface of water, it often finishes with a slight ex- 
plosion and a particle might lodge in the eye. 

If any acid be spilt on the hand, place it ai once 
under a copious stream of water from the tap. If 
spilt on the table or floor scatter whitening on it. 
Never put anything away dirty, a piece of apparatus 
that would take fifteen seconds to wash well directly 
after use may take as many minutes to clean a week 
later. 

Wash glass vessels first under the tap, and finally 
in distilled water when it is necessary for them to be 
free from all traces of salts. Invert them and allow 
them to drain and dry ; the insides need not be wiped. 

HOW TO PREFABE CHLORINE OAS. 

In the illustration, Fig 8, we see an ordinary chemical 
glass flask fitted with a (paraifin-waxed) cork, through 



which a hole has been bored ; a longish piece of bent 
glass tubing ; a piece of wire gauze ; a retort stand and 
two iron rings — one to hold the neck of the flask and 
the other the piece of wire gauze ; a Bunsen burner ; 
a tall glass jar, and a piece of cardboard, pierced with 
a central hole for the glass tube, to cover the top of 
the jar — a three pound jam jar answers quite well. 
The cork in the flask and the glass tube must fit 
tightly. 

Instead of using a retort stand and two rings, a 

tripod (circular top) and a piece of wire gauze on 
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which the flask stands can be used. It is advantageous 
but not necessary to use a thistle funnel (see any text 
book on chemistry). 

The chemicals used are black oxide of manganese, 
and strong hydrochloric acid. 

Put about a tablespoonful of the manganese oxide 
in the flask, about one fourth this quantity of water 
and enough acid to cover the manganese ; see that 
none of the manganese clings to the bottom of the 




F10.5 



flask, but that the whole is well wetted. The wire 
gauze is a safeguard against the cracking of the flask, 
not an essential. 



Fit on the cork and glass tube and arrange the 
apparatus as shown. The right or long limb of the 
glass tubing should descend to one-eight of an inch 
of the bottom of the jar. If the end is irregular it 
can well rest on the bottom. On no account heat the 
contents too strongly or they will boil over into the 
collecting jar which is just what you do not want., 

THE PBEPABATION OF CHLORINE WATER. 



As this is simply prepared by letting the gas pass 
through water, aU that is necessary is to fill the 
collecting jar with water and allow the gas to bubble 
through the water for some time. 

Instead of using one collecting jar or bottle it is 
better to use several connected, as shown in the illus- 
tration, Fig. 9, as by this means much less gas is lost 

and several bottles of chlorine water are obtained 
differing in strength, which is a decided advantage. 
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All such bottles must be kept well corked and all 
corks previously soaked in hot wax, or if glass stoppers 
be used these too must be greased The preparation 
or both chlorine gas and chlorine water are best 
curried out in the open air. 

HOW TO PMPARE SULPHUROUS ACID. 

lake about half an ounce of copper tilings, place 
them in an eight ounce flask fltted with a thistle 

funnel and delivery tube (see Fig lo), leading into a 
jar of water. 

Pour about three ounces of strong sulphuric acid 
down the thistle funnel. The flask is then carefully 
heated — using a sand bath — the heat being lowered 
as soon as the action commences. The gas given 
ofi is allowed to pass into the water, until the latter 
is saturated. This then becomes sulphurous acid. 



ordinary air, the gas can be collected Uke chlorine 
(see above). It is a colourless gas, without smell 



V ■ > FIG.U 

and with a very faint acid taste, and but slightly 
soluble in water. It is best to allow it to bubble 
through water before collecting it in order to remove 
all traces of hydrochloric acid. 

HOW TO PREPARE AMMONIA GAS. 

Arrange the apparatus as shown in Fig ii, the 

inverted flask for collecting the ammonia gas, resting 
on the large ring of the retort stand. 

In the flask are placed fwo parts of powdered quick- 
lime and one of sal ammoniac, the flask is heated and 
the gas collected as shown. Both the ingredients 
mutt be finely powdered and quite dry. To insure 
that the lime is really “ quick,” a new “lime ” such 
as is used in magic lanterns should be used. 



At normal pressure water dissolves eighty times its 
volume of the gas. It cannot therefore be collected 
over water— but since the gas is twice as heavy as air 
the gas may be conveniently collected by air dis- 
placement, like chlorine gas, see above. 

Hpw TO PREPARE CARBON DIOXIDE. 

This is one of the simplest and easiest of all gases to 
produce, it being at once brought about by the action 
of an acid on a carbonate or bicarbonate. 
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In the laboratory it is usu^y prepared as follows : 
some lumps or pieces of marble are placed in a flask 
and hydrochloric acid poured down a thistle f unne l 
(sufficient must be poured in to cover the bottom of the 
thistle funnel or the gas will escape up the thistle 
funnel). Since the gas is half as heavy again as 



The ones sold in hermetically sealed glass tubes 
are the only ones you can be really sure of. 

Another method is as follows : 

Put some ammonia liquid, i.e. ammonium hydrate — 
commonly called ammonia in a flask and boil as shown 
in Fig. 12, allowing the gas that is given off to pass 
over quicklime or solid caustic potash in order to dry it. 
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PREFACE 

This little book has been prepared for those who 
wish to become acquainted with the great funda- 
mentals of chemistry. The author resolved at the be- 
ginning not to write the treatment in the prescribed 
“text book*' way, and it was therefore decided to ex- 
plain the Electron Theory as an introduction to the 
study of inorganic chemistry. 

The Electron Theory has done much to make 
chemistry a more vitally interesting subject It is a 
new philosophy that has brought the science of chem- 
istry to a more understandable basis. It offers ex- 
planations to many phenomena that up until a few 
years ago were absolutely mysterious. Today, chem- 
ists speak in terms of the Electron Theory, and no- 
body desirous of entering into the study of chemistry 
should neglect to become familiar with its outstand- 
ing features at least. These, the author has attempted 



to outline in common terminology. 

The second part of the little book has been devoted 
to the construction of the home laboratory. Such 
things as can be made by the amateur chemist are 
described in a way that will enable him to build them 
with a minimum of trouble. 

The third portion of the book has been given over 
to chemical experiments. Experiments have been 
chosen that will give the reader a broader under- 
standing of chemical science in general. These ex- 
periments also cover the various phases of chemistry. 

This book will only serve as an introduction to the 
study of chemistry. The author has endeavored to 
explain the fundamentals in an understandable way 
so that the student, upon completing this treatment, 
will be able to start the study of chemistry from a 
more elaborate boqk without becoming confused and 
discouraged, as many do. 

Raymond Francis Yates. 
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—Electrons— How Electrons Form Atoms — Explanation of 
Chemical Activity— Chemical Formulas— Speed of Chemical 
Reactions— Physical and Chemical Changes— The Law of 
Definite Proportions— Different Kinds of Chemical Reaction 
—Classification of Chemical Compounds— The Law of Corn- 



Many people are inclined to regard chemistry as 
one of the more occult sciences. Of course, it must 
be admitted that the science of chemistry has many 
ramifications, but the study and practice of ordinary 
inorganic chemistry is quite within the range of any 
person with enough ambition to master the essentials. 



ELEMENTS AND COMPOUNDS 

The study of chemistry is generally started by an 
understanding of the words “element” and “com- 
pound.” Scientists have found that this world of 
ours, as great as it is, is merely composed of eighty 
odd elements or basic substances. There is a great 
difference between an element and a compound. If 

a chemist takes a quantity of water to analyze, he 
finds that he is able to break the water up into two 
gases, i.e., hydrogen and oxygen. These two gases, 
when separated, resist any further attempts to be 
‘^divided.” That is, they are basic substances — they 
are elements. A compound, then, is a combination 
of elements. Water is a compound because it is com* 
posed of oxygen and hydrogen. Iron is an element 
because, we might say, it is composed of nothing but 
iron — the chemist is not able to break up the iron 
into any other constituents. 

It was stated before that there arc but eighty dif- 
ferent elements in the whole world. However, these 
eighty odd elements combine in different proportions 
to form many thousand compounds. The physical 
and chemical properties and characteristics of the 
compounds formed arc entirely different from those 
of the individual elements which go to make up the 
compound. For instance, water is a liquid, but its 
constituents are the gases hydrogen and oxygen. 

Some of the elements are gaseous, some solid and 
a few liquid. The list of chemical elements— elements 
of the whole world — follows: 



Combining 
or otoinic 





Symbol 


weight 


Aluminum . 


... Al 


27.1 


Antimony . 


... Sb 


1202 


Argon 


... A 


39.88 


Arsenic . . . 


. . . As 


74.96 


Barium .. . . 


... Ba 


137.37 


Bismuth ... 


. . . Bi 


208.0 


Boron 


... B 


11.0 


Bromine ... 


. . . Br 


79.92 


Cadmium .. 


... Cd 


112.40 


Calcium . . . 


... Ca 


40.07 


Carbon .... 


... C 


12.00 


Cerium .... 


... Ce 


14025 


Cesium .... 


... Cs 


132.81 


Chlorine . . 


... Cl 


35.46 


Chromium 


... Cr 


52.0 


Cobalt ..... 


... Co 


58.97 



Combminf 
or otomit 
Symbol weifbt 



Columbium 


.... Cb 


93.5 


Copper .... 


.... Cu 


63.57 


Dysprosium 


.... Dy 


162.5 


Erbium .. . . 


.... Er 


167.7 


Europium . 


.... £u 


152.0 


Fluorine . . . 


.... F 


19.0 


Gadolinium 


.... Gd 


157.3 


Gallium . . . 


.... Ga 


69.9 


Germanium 


Ge 


72.6 


Glucinum .. 


.... G1 


9.1 


Gold 


.... Au 


1972 


Helium*. . , . 


.... He 


3.99 


Hydrogen . 


H 


1.008 


Indium .. . . 


.... In 


114.8 


Iodine 


.... I 


126.92 


Iridium .... 


If 


193.1 
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Com bin inf 




Combining 






or atomic 






or atomic 


Symbol 


weight 




Symbol 


weight 


Iron 


Fe 


55.84 


Ruthenium 


. ... Ru 


101.7 


Krypton 


Kf 


82.92 


Samarium . 


. ... Sa 


150.4 


Lanthanum 


La 


139.0 


Scandium . 


Ca 


44.1 


Lead 


Pb 


207.10 


Selenium . . 


. ... Sc 


792 


Litecium 


Lu 


174.0 


Silicon .... 


.... Si 


28.3 


Lithium 


Li 


6.94 


Silver 


. . . . Ag 


107.88 


Magnesium 


Mg 


24.32 


Sodium .. . . 


. . . . Na 


23.00 


Manganese 


Mn 


54.93 


Strontium . 


. . . . Sr 


87.63 


Mercury 


Hg 


200.6 


Sulphur .... 


. . . . S 


32.07 

A A n w 


Molybdenum .... 


Mo 


96.0 


Tantalum .. 


. . ; - Ta 


181.5 


Neodymium . . , . 


Nd 


144J 


Tellurium . 


. . . . Te 


127.5 


N eon 


Ne 


202 


Terbium ... 


.... Tb 


1592 


Nickel 


Ni 


58.68 


Thallium . . 


.... T1 


204.0 


Niton (radium 






Thorium . . 


. . . . Th 


232.4 


emanation) ... 


Nt 


222.4 


Thulium ... 


. « . • Tm 


168.5 


Nitrogen 


N 


14.01 


Tin 


• • . • Si) 


119.0 


Osmium 


Os 


190.9 


Tintanium . 


. . . . Tt 


48.1 


Oxygen 


0 


16.00 


Tungsten. . 


.... w 


184.0 


Palladium 


Pd 


106.7 


Uranium . . 


.... U 


238.5 


Phosphorus 


P 


31.04 


Vanadium . 


V 

0 • S • * 


51.0 


Platinum 


Pt 


1952 


Xenon .... 


.... Xe 


1302 

A AW 


Potassium ...... 


K 


39.10 


Ytterbium . 


Yb 


172.0 


Praseodymium .. 


Pf 


140.6 


Yttrium . . . 


Yt 


89.0 


Radium 


Ra 


226.4 


Zinc 


.... Zn 


65.37 


Rhodium 


Rh 


102.9 


Zirconium . 


. ... Zr 


90.6 


Rubidium 


Rb 


85.45 









CHEMICAL SYMBOLS 

After each of the elements in the above list will 
be found a letter or symbol which chemists use in 
place of writing the entire word out. In place of 
writing out the word hydrogen, merely the first let- 
ter, H, is used. This may be called the shorthand 
method of chemical expression and the symbol for al! 
of the common elements should be memorized by the 
amateur chemist Upon referring to the list it will 
be seen that the symbol for some of the elements is 
composed of two letters, and that these two letters 
in no way correspond to the letters in the word. So- 
dium is represented by the letters Na, mercury 
by Hg. Many of the elements start with the same 
letter, and if this letter was used for each element, it 

10 

would lead to confusion. Therefore, the first two 
letters of the Latin name are used. Cu, which repre- 
sents copper, is taken from the Latin cuper. In some 
cases only the first letter is employed. 

MOLECULES 

Before going farther with the study of chemistry it 
will be well to understand the terms molecule, atom 
and electron. The molecule is composed of two or 
more atoms, usually of different compounds. Water, 
which is composed of hydrogen and oxygen, has a 
molecule made up of two atoms of hydrogen and one 
atom of oxygen. Molecules, however, are not always 
associated with compounds. There are a few ele- 
ments that have a molecule which is made up of two 
or more of their own atoms. 



Molecules are extremely small. In fact, they are 
far beyond the range of the most powerful optical 
instruments of magnification. Molecules are gener- 
ally measured in the millionths of an inch. Some 
molecules are composed of two atoms and some of 
many hundred atoms. Of course, those containing 
many hundred atoms are much larger than those with 
a smaller number. 

ATOMS 

If molecules are made up of atoms and molecules 
are measured in the millionth of an inch, we can 
readily appreciate the fact that the atom must be a 
much smaller particle. This is quite true. The reader 
will understand that compounds do not have atoms 
in the sense that an element has atoms. True, the 
ultimate constituent of a compound is the atom, but 
owing to the fact that the atoms arc grouped together 

11 

to form molecules, chemists are inclined to regard a 
compound as being made up of molecules rather than 
atoms. This will be made more clear later. 

We are now aware of the fact that a molecule is 
composed of two or more atoms and that the atom 
is that infinitesimal particle that goes to make up 
elements. Thus, we have the atom of sodium, the 
atom of potassium, the atom of copper, etc. We 
cannot say, however, that we have the atom of water 
because water is made of two elements in combina- 
tion. In place of atom, the term molecule is used. 




Pig. 1.—A Diagrammatic Representation of a Molecule of 

Water. 

A molecule of water is pictured diagrammatically in 
Fig. 1. It will be seen that the atom of oxygen is 
really larger than the atom of hydrogen. It will also 
be seen that there are two atoms of hydrogen to one 
atom of oxygen. Upon referring to the list of ele- 
ments, it will be seen that the atomic weight of oxygen 
is greater than the atomic weight of hydrogen. Owing 
to the fact that atoms are all made up of the same 
particles— electrons, which we will consider later— 
it will be understood that the elements with the heavi- 
est atomic weights must be the largest. The chemical 
expression for water is written HjO. This means that 
there are two atoms of hydrogen and one atom of oxy- 
gen. The figure two after the H signifies the number 
of hydrogen atoms in the compound. The subject of 
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the chemical expression of formulas will be taken up 
more in detail later. 

ELECTRONS 

At this point we are ready to consider the last and 
ultimate constituent of matter — the electron is ushered 
in. The electron is really a comparatively recent dis- 
covery of science. It is responsible for the Electron 
Theory which would seem to reduce the phenomenon 
of the whole world to a purely electrical problem. 

HOW ELECTRONS FORM ATOMS 

The electron is absolutely the smallest particle. It 
goes to make up atoms. Each atom has an identity. 
We have atoms of copper, iron, etc. All electrons are 
the same. Just as atoms in various numbers form 
molecules, electrons in various numbers form atoms. 
However, we cannot draw a distinct parallel between 
the two classes. 

The electron is really a unit of negative electricity. 
It has a mass of l/1700ths that of an atom of hydro- 
gen, which, as a glance at the list of chemical ele- 
ments will show, is the smallest and lightest atom. 
It may confuse many readers to think somewhat 
vaguely of an electron being a “unit of negative elec- 
tricity.” However, this is about the best explana- 
tion that can be given. In a strict sense, the electron 
cannot be considered as matter. The single electron 
we must accept as a unit of mysterious “something” 
which we have called negative electricity. Atoms are 
composed of various numbers of electrons. Each 
atom has a specified number of electrons. Thus, each 
element has a certain identity. 

Are we to picture the atom as being composed of 
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a specified number of electrons arranged in a hap- 
hazard manner? Not so. In fact, we know that “like 
charges of electricity repel one another and dislike 




Fig. 2.^The Electrons of an Atom are in a Sphere of Positive 
Electricity. The Lines in the Diagram Represent This 
Sphere of Positive Electricity. 



charges attract one another.” With this fact in mind, 
then, how can we think of our hypothetical atom as 
being made up of electrons when these electrons are 
negative units of electricity and when negative charges 
repel one another? If this was the case, our hypo- 
thetical atom of electricity would soon dissipate. 

The electron theory describes an atom as a particle 
composed of a definite number of electrons or nega- 
tively charged units revolving about a sphere of posi- 
tive electricity. Of course, this “sphere of positive 
electricity” is just as much a mystery to us as the 
electron itself. Nevertheless, it furnishes us with a 
reasonable hypothesis. If dislike charges of electricity 
attract one another, then the sphere of positive elec- 
tricity which forms the nucleus of the atom will cause 

14 

the electrons, which are units of negative electricity, 
to remain in proximity to the nucleus. 

A very crude diagram which is intended to repre- 
sent at least the arrangement of the electrons in an 
atom is shown in Fig. 2. It must be remembered that 
every atom of oxygen, for instance, has exactly the 
same number of electrons. This is true of all the 
atoms of the different elements. From this we see 
that each chemical element is different because it 
contains a certain number of electrons in its atom. 
All matter must be regarded as being composed of 
electrons ; these electrons are grouped into atoms and 
the atoms into molecules. 

From the above information, we assume, then, that 
each atom is in an electrically neutral condition. If 
the positive charge is strong enough to bring about 
an electrical equilibrium, this would be the case. Let 
us, for the moment, assume that this is the case. We 
will picture a group of electrons held about the 
nucleus of an atom with neither the positive electricity 
of the nucleus nor the negative electricity of the elec- 
trons predominating. We will say that we have an 
electrical equilibrium. What if one electron was in 
some way to escape from the atom? The equaliza- 
tion of charges or the equilibrium would then be de- 
stroyed and the positive charge would predominate. 
Again, we can imagine one hypothetical atom coming 
in contact with another atom, the second atom losing 
an electron which is immediately picked up by the 
first atom. Investigation has proven that this inter- 
change of electrons actually does take place. 

Let us review what we have said concerning the 
electron theory a little more thoughtfully. The im- 
portance of the theory to present-day science justifies 
this. 

If we were to arrange all of the elements in the 
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list shown on pages 8 and 9 according to their atomic 
weight, starting with hydrogen as one because it is the 
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lightest, and giving the second place to the next heavi- 
est, and so on, part of the list would be as follows: Hy- 
drogen, 1 ; Helium, 2; Lithium, 3; Glucinum, 4; Boron, 
5; Carbon, 6; Nitrogen, 7; Oxygen, 8; Fluorine, 9; 
Neon, 10; Sodium, 11; Magnesium, 12; Aluminum, 
13; Silicon, 14; Phosphorus, 15; Sulphur, 16; Chlorine, 
17; Argon, 18; Potassium, 19; Calcium, 20; Scandium, 
21 ; Titanium, 22; Vanadium, 23 ; Chromium, 24 ; Man- 
ganese, 25; Iron, 26; Cobalt, 27; Nickel, 28; Copper, 
29; Zinc, 30, etc., etc. Here the elements are arranged 
according to their atomic weight, so if copper, for 
instance, occupies the twenty-ninth place, we will call 
29 the atomic number of copper. Thus the atomic 
number of carbon will be 6, that of Fluorine, 9, etc. 
We must remember not to confuse this atomic number 
with atomic weight, although it is related to it in a cer- 
tain respect. 



EXPLANATION OF CHEMICAL ACTIVITY 



A young English scientist recently promulgated the 
theory that the atomic number corresponds with 
the electro-positive charges that form the nucleus of 
any atom. In other words, if the atomic number cor- 
responds to the number of units of positive electricity 
that go to make up the atomic nuclei, there must be 
one electron or negative unit. Thus, the hydrogen 
atom contains one electron, the helium atom two elec- 
trons, lithium three electrons and so on through the 
entire list. 

By themselves, we remember, electrons would repel 
each other, but in the presence of positive charges, 
they show a disposition to arrange themselves in 
definite groups or configurations, If hydrogen has 
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but one electron, how docs it conform to^ny particular 
systematic arrangement? This does not necessarily 
interfere with the hypothesis we have in mind. \Vc 
can picture the hydrogen atom as being made up of 
one charge of positive electricity and one electron. 
The lone electron which goes to make up the hydro- 
gen atom is ever trying to form a pair and therefore 
the atoms group into molecules and hydrogen is one 
of the elements that has a molecule. 

Let us consider the second element or helium, which 
has an atomic number of two. We understand that 




Fig:. 3.~How the Electrons and Charges in an Atom of He- 
lium are Arranged. 



this element has two positive charges to form its 
nucleus and therefore two electrons to counterbalance 
these charges. The atom of helium can be pictured 
as shown in Fig. 3. The + marks represent the posi- 
tive charges and the — marks the electrons. Here 
we have the ideal atom, with the electrons ideally 
arranged and electrically balanced. As a result, 
helium is an extremely inactive element. Chemists 
call it inert. It shows absolutely no disposition to 
enter into chemical relationship with any other ele- 
ment. Why should it? It is electrically balanced — 
it neither wants to gain nor lose electrons. 

Let us pass on to the gas neon. Neon, although 9 
places from helium in the list of atomic numbers, is 
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next to it in point of stability or chemical inactivity. 
It is another of the inert elements. Neon has ten 
electrons in its atom. We remarked some time ago 
that the electrons tended to arrange themselves sys- 
tematically about the positive charges of a nucleus. 
Here we have 10 electrons. Let us see how they 
would arrange themselves, in the light of our theory. 
The first two electrons arrange themselves about the 
nucleus the same way as the two electrons in the 
atom of the helium atom. The remainder, in the words 
of the theory, show a disposition to group themselves 




Pig. 4.«-Electront Show a Disposition to Group Themselves 

in Octets as Shown. 

into octets, as shown in the drawing Fig. 4. Thus, 
each electron has a little “cell" of its own, we may 
say. In the atom of neon, we have a pair of electrons 
and an octet, all balanced, all filling every available 
space, and, as a result, there is.no chemical activity 
to neon. Like helium it is inert. Neon has an ideally 
arranged atom. In this way the Electron Theory 
accounts for chemical inactivity. 

Fluorine has the atomic number 9. Let us see 
what happens now. We can readily understand that 
the nine electrons of fiuorine cannot arrange them- 
selves as did the ten electrons contained in the atom 
of neon. We do know, however, that they will tend 
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to arrange themselves in the same way. All electrons 
tend to assume the same general arrangement. We 
assume that the nine electrons form themselves in 
the same way. There is one space in the octet, how- 
ever, that remains unfilled. This empty space ac- 
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counts for the extreme chemical activity of fluorine, 
as we shall soon see. Fluorine has two electrons 
about its nucleus just as neon does. The other seven 
electrons are in the outer shell or octet, leaving one 
space unoccupied— one electron is lacking to make 
the octet complete. In this condition, the atom of 
fluorind is not favored with a stable electrical condi- 
tion. It needs one more electron to make it stable. 
The cumulative effect of its seven outside electrons 
to form an octet is so great as to give the clement 
fluorine an intense chemical activity. In fact, fluorine 
is a very active clement. We might say that its atom 
has an intense appetite for one more electron to com- 
plete its octet. We can also understand that the atom 
of fluorine is electro-positive in nature as it is con- 
stantly in need of one more electron to bring about 
an electrical equilibrium. 

There arc many other elements like fluorine. In 
fact, every element aside from the inert gases, helium, 
neon, krypton, xenon and argon does not have its 
outer shell satisfied or occupied, and it is always trying 
to make pairs or octets to complete its arrangement 
and to bring about an electrical equilibrium. This is 
the basis of all chemical combination and activity. 

What arrangement do the electrons make in atoms 
with more than ten? The electrons over ten form 
another octet or shell over the first one. If there arc 
enough electrons, the third and even the fourth octet 
or shell is formed. The outside shell or octet, of all 
the atoms, aside from those of the inert gases, is in- 
complete. Therefore, all of the elements are chem- 
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ically active aside from the inert gases. We must look 
upon chemical action as merely an interchange of 
electrons. 

CHEMICAL FORMULAS 

Having covered the cause of chemical reaction, we 
are now in a position to understand chemical formula 
and expression. We now know that water is expressed 
chemically HjO. This signifies that there are two 
atoms of hydrogen and one of oxygen in the water 
molecule. The reaction between oxygen and hydro- 
gen can be expressed in this way: 

2H + O — H*0. 

This means that hydrogen plus oxygen equals water. 

It must be. understood here that all chemical elements 
do not react when brought together. Some elements 
arc very inert or chemically inactive. In other words, 
they have very stable atoms in perfect electrical equi- 
librium. Thus, the gas helium is extremely inert. In 
fact, it is not possible to make it combine with any 
known element. We must also remember that a 
chemical reaction can take place between compounds 
as well as between elements. When two elements or 



compounds react with one another, it is said to be 
due to “chemical affinity.'’ However, we now know 
that this chemical affinity is really electrical in nature. 

Let us see what would happen if we were to drop 
a small piece of the element sodium (Na) into water 
If this is done, a very energetic reaction 
to hydrochloric acid (HCl). The result can be repre- 
sented by the formula : 

Na + H,0 — NaOH + H. 

If we study this carefully we can account for all of 
the elements that entered into the reaction. We can 
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also see that we have made or caused to be made a 
new compound. The NaOH is called sodium hydrox- 
ide (the word hydroxide is produced by a combination 
of hydrogen and oxygen). The resulting molecule 
which makes up the mass of the sodium hydroxide 
is composed of one atom of sodium, one of hydrogen 
and one of oxygen. We must remember, however, 
that we had two atoms of hydrogen when we started 
out. What became of the second one? The + H on 
the end of the chemical expression signifies that the 
second atom of hydrogen escaped in a free condition. 
If we were to place a test tube over the sodium 
immediately it was placed in the water, we could 
collect the hydrogen as it left the surface of the 
water. 

The amateur chemist must learn that when two 
chemical compounds are placed together and a reac- 
tion takes place, each one of the elements that entered 
into the reaction must be accounted for. Let us place 
two more substances together and see what happens. 
This time we will add a small piece of iron (Fe) 
to hydrochloric acid (HCl). The result can be repre- 
sented in this way: 

Fc + HCl - FeCI + H. 

The result of this chemical reaction is iron chloride 
and free hydrogen. We can see from this that the 
iron must have had a greater chemical affinity for the 
gas, chlorine, than the hydrogen had. Hence, the 
metal and the hydrogen merely changed places. 

SPEED OF CHEMICAL REACTIONS 

At this point it will be well to mention that all 
chemical reactions do not take place at the same rate 
of speed. When the sodium was placed in water. 
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the reaction took place very rapidly. In fact, if the 
piece of sodium had been large enough, the reaction 
would have been so violent and the heat generated 
so great, that the hydrogen escaping would have been 
Ignited and an explosion * would have resulted. All 
reactions, however, are not so violent as this one. 
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Some substances take weeks and even months to 
undergo a tangible reaction. On the other hand many 
reactions take place in a remarkably short space ot 
time. The explosion of dynamite takes place in 
l/24,000th of a second. 

All chemical reactions are not so simple as those 
illustrated above. The more elements present in any 
chemical reaction the more complex it will be. The 
following reaction is more complicated than those 
mentioned hitherto: 

2NaOH + H.SO. — 2H,0 + Nat SO. 

This is the action that results when sodium hydroxide 
is placed in contact with sulphuric acid. The result 
is water and sodium sulphate. 

PHYSICAL AND CHEMICAL CHANGES 

When water is frozen, is the change a chemical or 
a physical one? This is a question that must be 
decided before we go farther. The change of liquid 
water into ice is entirely physical. That is, no funda- 
mental change has taken place in the molecular ar- 
rangement of the water; the change is not a permanent 
one that gives the water a different chemical nature. 
A chemical change always produces an entirely new 
substance. For instance, when coal bums, a white 
ash is left and there is nothing left that resembles the 
original material. This is a chemical change. 

Chemical action is alwajs accompanied either by 

the liberation or absorption of heat. When aluminum 
burns in oxygen, forming aluminum oxide, a terrific 
heat is produced by the reaction. In other cases, 
beat is absorbed by a reaction. However, in most 
cases heat is liberated. The more rapid a chemical 
reaction takes place, the higher the temperature pro- 
duced will be. In the oxidation of aluminum, as car- 
ried out in the Thermit process of welding, a tempera- 
ture of nearly 5000 degrees Fahr. is produced. In 
slow chemical reactions that extend over a great 
length of time, heat is liberated but not perceptibly. 
In some cases, there is such a slight rise in tempera- 
ture that it is almost immeasurable. In every case, 
a specific amount of heat is liberated, and this depends 
entirely upon the amount of the substances or elements 
that enter into the reaction. 

THE LAW OF DEFINITE PROPORTIONS 

When two chemical elements react to form a com- 
pound, tiiey always do so in definite proportions. For 
instance, when copper bums in oxygen, forming cop- 
per oxide, there is always the same proportion by 
weight of oxj-gen and copper. The substance, if ana- 
lyzed, will be found to contain 79.96 per cent copper 



and the remainder oxygen. If there is any excess 
of either one of the two elements present during the 
reaction, it will remain unchanged. This law holds 
true throughout the entire science of chemistry, and 
it is called the Law of Definite Proportions. It must 
be stated as follows : A pure compound ahvays con- 
tains the same elements in constant ratio by weight. 
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DIFFERENT KINDS OF CHEMICAL 

REACTION 

We are now ready to learn of the three different 

kinds of chemical action. If the red oxide of mercury 
is heated in a test tube over a Bunsen flame, oxygen 

will be given off and pure metallic mercury will be 
left in the tube. The application of heat brings about 
a separation of the elements oxygen and mercury. In 
other words a decomposition has taken place and this 
chemical action is therefore called one of decomposi- 
tion. We will define a chemical action of decomposi- 
tion, then, as one in which a compound is divided or 
broken up into its constituents. 

If iron filings are placed in a test tube with pow- 
dered sulphur and heated, the mass will gradually 
change to a black appearing substance called iron 
sulphide. This chemical action is said to be one of 
synthesis or combination — two elements combined to 
form a new compound. 

If a little sodium hydroxide (NaOH) is placed in 
a test tube containing a solution of copper sulphate 
(CuSO«) a white precipitate will fall to the bottom of 
the tube. After this action has taken place, there is 
present in the tube copper hydroxide and sodium sul- 
phate. The sodium changed place with the copper 
and the copper changed place with the sodium. Such 
a chemical action is said to be one of exchange or 
substitution. 

CLASSIFICATION OF CHEMICAL COM- 
POUNDS 

When iron reacts with the gas chlorine, a compound 
known as iron chloride is produced. If copper was 
to react with the gas in place of iron, we would have 
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copper chloride. In fact, most of the metals will 
react with chlorine to form what is known as a 
“chloride” of the particular metal which enters into 
the reaction. If the metals react with sulphur, sul- 
phates or sulphides result. If they react with water, 
hydroxides result If sodium reacts with the gas ni- 
trogen, a compound known as sodium nitrate is the 
product of the reaction. Thus, we also have a num- 
ber of compounds known as nitrates and nitrides. 
When the word nitrate, sulphate, or chloride is used. 




GRANDDAD’S BOOK OF CHEMISTRY 



66 



MAKING A SMALL LABORATORY 



we know, then, that the compound mentioned will 
contain either nitrogen, sulphur or chlorine. Many 
of the metals combine with the gas, carbon dioxide. 
The resulting compound is called a carbonate. Thus, 
we have potassium carbonate, sodium carbonate, cal- 
cium carbonate, etc. When other elements combine 
with phosphorus, phosphates are produced. We have 
sodium phosphate, calcium phosphate and potassium 
phosphate. The reader, however, should not confuse 
himself by thinking that all the elements combine with 
phosphorus, nitrogen or chlorine to form phosphates, 
nitrates and chlorides. 

THE L.AW OF COMBINING WEIGHTS 

The law of combining weights is a very important 
part of chemistry. The best we can do in the limited 
space we have at our disposal is to give the out- 
standing features of it. Upon referring to the list of 
elements which appear on pages 8 and 9 we will find 
the atomic or combining weight written after each ele- 
ment. Thus, after nitrogen we find 14, after oxygen 
16, etc. This number, we must remember, represents 
the weight of each element. By it we are able to 
ascertain, in a comparative way. the weights of the 
different elements. We know that hydrogen, which 
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is 1.008, must be much lighter than lead, which is 
given as 207.10. Now, if lead combines with anV other 
element, the weight of the resulting compound will 
be 207.10 plus the combining or atomic weight of the 
element which entered into the reaction with the lead. 
When oxygen and hydrt^en combine to form water, 
we know the formula to be 2H -|- O — H,0. The 
subscript 2 means that two combining weights (or 
we may say atoms) of hydrogen unite with one com- 
bining weight of o.xygen. We know that the combln- 
ing weight of hydrogen is 1.008 and that of o.xygen 
16 Knowing this, then, we can easily figure the 
molecular weight of water. We say molecular weight 
because it is the sum of the weights of the atoms 
contained in the molecule. It is figured in this way: 
1.0008 X 2 = 2.016 -f- 16 = 18.016 molecular weight of 
water. When hydrogen combines with the gas chlo- 
rine to form hydrogen chloride, the molecular weight 
of the resulting compound will be 35.46 (chlorine) + 
L008 — 36.468 molecular weight of hydrogen chloride. 
Hydrogen chloride is expressed chemically in this 
way, HCl. Here we see that only one combining 
weight of hydrogen enters into combination with one 
combining weight of chlorine. 

SOLUTIONS 

•\t this point, we will consider solution. When 
ordinary table salt is dissolved in water, we say we 



have a solution. Solutions play a very important part 
in chemistry. When a substance is capable of passing 
into solution, wc say it is “soluble.” Different sub- 
stances have different degrees of solubility. Some 
are so backward in this respect that we call them in- 
soluble. Others are extremely soluble. Not only are 
solids capable of forming solutions, but some gases 
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also. Hydrogen chloride (which is really called hydro- 
chloric acid gas) is very soluble in water and when 
in solution it is called hydrochloric acid. 

Temperature plays an important part in the phe- 
nomena of solutions. In general it can be said that 
the higher the temperature of water is the greater 
its dissolving powers will be. The illustration in Fig. 




Pig. S.~Thc Illustration Shows the Difference in the Amount 
of Sodium Nitrate Dissolved in 100 c.c. of Hot and Cold 
Water. 

S shows the difference in the amount of sodium nitrate 
dissolved in a given volume of hot and cold water. 
The higher the temperature of the water the greater 
the amount of sodium nitrate it will be capable of 
taking into solution. We may say that for any given 
temperature a given volume of water will be capable 
of dissolving a specific amount of any soluble sub- 
stance. 

What would happen if we were to dissolve a salt 
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in hot water and then permit the water to cool? 
Upon cooling, a certain portion of the salt would re- 
crystallize and precipitate to the bottom of the vessel. 

-ACIDS -AND B.ASES 

We now come to a consideration of acids and bases. 
A substance is either acid, base or neutral. Some 
substances are strongly base, others only slightly so. 

Acids have many properties in common, by means 
of which they can be identified. They all taste 
sour, redden litmus paper and contain hydrogen as 
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one of their essential constituents. Of course, this 
does not mean that all compounds containing hydro* 
gen are acid. However, there is no acid that does 
not contain hydrogen. Another general characteristic 
of acids is (hat they liberate hydrogen when they come 
in contact with magnesium, or zinc. In fact, most 
of the acids liberate hydrogen upon contact with most 
any metal. The following shows the reaction caused 
by bringing zinc in contact with hydrochloric acid: 

Zn + HQ — ZnCl + H. 

The following is a short list of the more common 
acids : 



Hydrochloric acid 


HCl 


Hydrobromic acid 


HBr 


Hydriodic acid 


HI 


Nitric acid 


HXO, 


.Acetic acid 


HCjH.O 


Sulphuric acid 


HsSO. 


Phosphoric acid 


H.PO. 


Oxalic acid 


H,C,0. 



Acids manifest their characteristic properties only 
when dissolved in water or a few other solvents. We 
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may regard an acid solution, then, as a solution in 
water, in this way an acid solution can be made of 
practically any strength by merely adding water. 

Bases are a large class of substances that exhibit 
like properties when dissolved in water. They have 
a distinct alkaline taste, a soapy feel and they all 
turn red litmus paper blue. They all contain hydro- 
gen and oxygen in what has become known as the 
hydroxyl group, which is represented by OH. Bases, 
like acids, do not exhibit their characteristic properties 
unless dissolved in> water. The common properties of 
the bases are attributed to the OH or hydroxyl group. 
Every compound that contains the hydroxyl group is 
not necessarily a base. The identity is brought al^ut 
by the action of the substance when dissolved in 

NEUTRAL SUBSTANXES 

A substance that is neither an acid nor a base is said 
to be neutral. It must be understood that we cannot 
refer to the elements as being either acid or neutral. 
Elements are all neutral; they exhibit neither the 
properties of bases nor acids. From the foregoing we 
find that the chemist divides all substances up into 
three classes— acids, bases or neutral. 

It would be quite natural to think that when a base 
is added to an acid that a neutral solution would 
result. This is exactly what happens. This can be 
proved by adding hydrochloric acid to a solution of 
sodium hydroxide in the proper proportion. If this 



is done, we will find that the resulting solution will 
neither turn blue litmus paper red nor red litmus paper 
blue. It has neither an alkaline nor sour taste nor a 
soapy feeling. It will not evolve hydrogen when it 
comes in contact with either magnesium or zinc. In 
fact, the solution exhibits none of the properties com- 
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mon to acids or bases. If the solution is tasted it 
will be found to have a distinct salty taste. An out* 
line of the reaction which takes place will account 
for this: 

NaOH + HCl — H,0 + NaCl. 

The resulting product of the reaction is sodium chlor* 
ide (NaCl), or common table salt. The salt can be 
obtained by completely evaporating the water hy 
the application of heat. The salt will be left in the 
receptacle in its usual crystalline form. 

All the bases and acids neutralize each other when 
they come in contact Of course, the resulting reac- 
tion is not the same as the one outlined above. When 
potassium hydroxide (KOH) and nitric acid (HNOj) 
arc brought together the following reaction takes 
place : 

KOH + HNO» - H,0 + KNO,. 

The potassium nitrate (KNOs) is a salt of the metal 
which formed part of the hydroxide. This is the case 
in all reactions of this nature; a salt of the metal is 
always formed. 

A list of the common bases is given below: 



Sodium hydroxide NaOH 

.Ammonium hydroxide NH,OH 

Potassium hydroxide KOH 

Barium hydroxide 6a(OH )t 

Calcium hydroxide Ca(OH)a 

Strontium hydroxide Sr(OH)i 



These bases are largely concerned with the general 
study of chemistry and the student reader is urged 
to memorize their formula as far as possible. 

8U 

ORGANIC AND INORGANIC CHEMISTRY 

The reader has probably often heard the terms or- 
ganic and inorganic chemistry. To avoid confusion it 
might be well to make the distinction clear at this 
point. Organic chemistry is the chemistry of the 
vegetable and mineral kingdoms. It is concerned 
largely with the elements carbon, nitrogen^ hydrogen, 
and carbon which unite in an unending variety of 
combinations to form many thousand different com^ 
pounds. The following is a typical organic formula: 

CtHiOH (ethyl or grain alcohol). 

The following is also an organic reaction which shows 
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what takes place when an acid is brought in contact 
with ethyl alcohol: 

CHXOOH + CtHsOH + H,0 + CH,COOC*H;. 

It will be very easy to distinguish this reaction from 
those that we have been considering throughout this 
book. The study of organic chemistry is quite out 
of the scope of this book, which is prepared to give 
the beginner an insight into organic chemistry. 

ELECTROCHEMISTRY 

Many years ago, early chemical investigators dis* 
covered a remarkable connection or relationship be- 
tween chemistry and electricity. With the outline of 
the electron theory fresh in our minds this statement 
should not be amazing. The science which deals with 
electricity and chemistry has been called electrochem- 
istry from a combination of the two words. It will be 
within the province of this book to briefly consider 
this particular phase of chemistry^ which is very iro- 
portant. 
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We now come to a consideration of an ion, and 
having in mind the meaning of an atom, we need only 
add an electrical charge to the atom and we have an 
ion. But. in doing this, we must keep in mind that 
there are two different kinds of electrical charges— 
negative and positive. That like chaises of electricity 
repel one another and dislike charges attract, is also 
an important factor. Wc mean by this that two nega- 
tive charges would repel each other, but a negative 
and a positive charge would attract each other. If 
these charges were distributed upon two bodies, the 
bodies would have a very noticeable tendency to at- 
tract or repel each other, depending upon the nature 
of the charges that were on their surfaces. We will 
conclude this explanation of an ion by assuming that 
it is an ordinary atom of matter carrying with it 
either a positive or negative electrical charge. If the 
charge is negative, we say it is a negative ion, and if 
it is positive, we say it is a positive ion. 

The average reader will be surprised to learn that 
chemically pure water is a non-conductor of the elec- 
tric current— that is, it conducts to such a very small 
extent that it is called a non-conductor. The fact may 
be proved by a very simple experiment, providing 
chemically pure water is at hand. The water is 
placed in a vessel and made to form a part of an 
electric circuit in which a current is flowing. If a 
sensitive indicating instrument is placed in the circuit, 
we find that the water will not permit a current to 
pass through it. Let us drop a pinch of table salt 
or sodium chloride into the water and see what hap- 
pens. It will do us no good to look into the water. 



as the process that is taking place there is far beyond 
our sight, but let us look at the indicating instrument. 
Upon the addition of the sodium chloride to the water, 
we notice that the instrument gives a marked indica- 

32 

lion, proving beyond all possible doubt that a current 
is passing through the water. Something very won- 
dertui has certainly happened to the water. It be- 
hooves us to learn just what has taken place. 

The chemical philosophy of Svante .Arrhenius, whose 
hypothesis of electrolysis we set out to learn, tells us 
that the molecule of the table salt or sodium chloride 
that we dropped into the water has broken up into 
ions. We mean by this that the atom of sodium and 
the atom of chlorine in the molecule of sodium chloride 
have dissociated. Not only this, but that they have 
suddenly acquired an electrical charge and have be- 
come ions. The theory tells us that the sodium ion 
is positively charged and that the chlorine ion is nega- 
tively charged. After being told that the electrodes 
that lead the current into the water from the battery 
are electrically charged, we immediately decide that 
something very interesting is about to take place. The 
electrode that leads the current into the water is 
called the cathode and is negatively charged. Remem- 
bering that we have tiny charged atoms in the water, 
and in accordance with the preceding explanation con- 
cerning the attraction of differently charged bodies, 
we naturally expect the anode and the cathode to 
attract the ions in the water. This is just what 
happens. The sodium ions being positively charged, 
are attracted by the cathode or negative electrode, and 
the chlorine ions, being negatively charged, are at- 
tracted by the anode or positive electrode. Thus we 
can picture an ionic migration taking place within the 
water, the tiny particles with the positive charge rush- 
ing one way to the cathode and the negatively charged 
particl* rushing the other way to the anode. We 
have forgotten something. In assuming that the 
water conUins free atoms of sodium, we have for- 
gotten that these same atoms are very sensitive to 
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water and that a great chemical affinity exists between 
water and sodium, indeed, if metallic sodium in suffi- 
cient quantity is thrown into water, it will react with 
explosive violence. Why do our atoms or ions of 
sodium not react with the water in the vessel? Is it 
because of their electric charge? Arrhenius tells us 
that it is. He claimed that the electric charge carried 
by the sodium ion protects it from the water and pre- 
vents a chemical reaction from taking place. Keeping 
this fact in mind, we will follow one of these little 
ions of sodium through the water until it suddenly 
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bumps into the negatively charged cathode. If our 
eyes were powerful enough to see, we would find that 
the ion of sodium immediately reacts with the water 
upon reaching the cathode. Is this a hitch in our 
theory or is it in accordance with what should take 
place? It is just what should take place. Upon 
reaching the negatively charged cathode, the tiny posi- 
tive charge carried by the sodium ion ir neutralized 
and the ion is therefore restored to a normal atom of 
metallic sodium. Being robbed of its positive charge, 
it is no longer protected from the water and immedi- 
ately reacts with it to form a substance called sodium 
hydroxide. The same thing happens at the anode. 
The negatively charged ion of chlorine is neutralized 
upon reaching the anode, and having no chemical 
affinity for the water, it rushes to the surface and 
escapes into the atmosphere. 

Having proved that sodium chloride will change 
water from a non-conductor, we will sec if other sub- 
stances will cause the same result. We will start 
with cane sugar. No matter how much sugar is dis- 
solved in the chemically pure water the conductivity 
will not be increased in the least, as will be noted 
by watching the indicating instrument. We decide, 
then, that all substances that dissolve in water do 
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not act like ^alt. In the words of our theory, they 
do not ionize. A substance that ionizes or causes 
water to become a conductor of the electric current 
when it is dissolved in it is termed an electrolyte. A 
substance that does not affect water in this way, such 
as sugar, is called a non-electrolyte. There are many 
different substances that are electrolytes and many 
that are non-electrolytes. The following table con- 
tains names of a few of the most prominent ones of 
each class: 

N on lectrolyt es Electroly tes 

Cane sugar Sodium nitrate 

Methyl alcohol Sodium chloride 

Ethyl alcohol Sulphuric acid 

Benzene Nitric acid 

Ether H yd rochloric acid 

Chloroform Potassium hydroxide 

Acetone Sodium hydroxide 

Glycerine Acetic acid 

Oxalic acid 
Silver nitrate 
Ammonium hydroxide 
Potassium sulphate 
Potassium nitrate 

We could add many more substances to this list 
before it would be complete. In fact, every substance 
is either an electrolyte or non-electrolyte. 



While we have only considered the electrolytic de- 
composition of sodium chloride in the foregoing para- 
graphs, we must not confuse ourselves by thinking 
that this is the only substance that will act in this 
manner. The electrolysis o! sodium chloride pre- 
sented a simple case and was merely taken as an 
example. It will be understood that the products of 
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electrolysis will depend entirely upon the chemical 
composition of the electrolyte and nothing else. 
Chemically, sodium chloride is a very simple com- 
pound, being composed of the metal sodium and the 
gas chlorine. All electrolytes do not have this very 
simple formula, however, and we are interested to 
know just how a more complex compound of matter 
would act, or, to be more explicit, just how it would 
ionize when dissolved. Glancing at our list of elec- 
trolytes, we find sulphuric acid among those named, 
and we will see just how this common acid will per- 
form when dissolved in water. It is represented by 
the chemical symbol HjSO#, but this need not confuse 
us, as it merely indicates that it is composed of hydro- 
gen (H), sulphur (S) and oxygen (O). Will each 
atom of the respective elements that form sulphuric 
acid act as ions or will they group themselves? The 
theory of Arrhenius tells us they should group them- 
selves, the positive ions in one group and the negative 
ions in another group. We find this to be true with 
sulphuric acid, as the hydrogen atoms forms the posi- 
tive ions while the atoms of sulphur and oxygen re- 
main together and form compound negative ions. Be- 
fore placing the sulphuric acid in water we knew the 
atom of hydrogen would form the positive ion and the 
combined atoms of sulphur and oxygen the negative 
ion, but just what foretold this action? The Arrhenius 
theory contains a general rule that tells us how the 
atoms of the different elements will act when they 
are ionized — that is, whether they will be positive or 
negative. The rule is a very simple one and can be 
easily remembered. It states that the atoms of all 
the metals and hydrogen will form positive ions when 
placed in solution. If this is the case, the atoms of 
all the elements outside of these will form negative 
ions. We will see, then, that sulphuric acid substan- 
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tiated this rule. The hydrogen atom or ion was posi- 
tive and the atoms or ions of the sulphur and oxygen 
were negative. 

A verj* beautiful experiment showing this pro- 
found positive nature of the metals can be per- 
formed. A dilute solution of sulphuric acid is placed 
in a small tube equipped with two electrodes. A 
tiny globule of mercury is then placed in the tube 
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and a direct current is sent through the solution. The 
little globule of mercury will travel rapidly to the 
negative pole, thereby proving that it is of a positive 
nature. In this way it acts just as a ion of mercury 
would in solution. 

Having in mind the general characteristics of elec- 
trolytes, we will place a problem before ourselves and 
see if we can solve it. Again referring to our list of 
electrolytes, we find sodium hydroxide. This is recog- 
nized chemically by the formula NaOH. The Na 
stands for sodium and the OH for oxygen and hydro- 
gen respectively. Remembering our rule that all the 
metals and hydrogen are electro-positive, we see that 
we have two positive elements in this compound: 
sodium and hydrogen. We would naturally expect 
the atoms of sodium and hydn^en to unite and form 
a complex positive ion like the atoms of oxygen and 
sulpdiur united to form a complex negative ion when 
sulphuric acid was electrolyzed. We are indeed sur- 
prised to learn that this does not hold true with 
sodium and hydrogen, and yet it does not necessarily 
disprove our theory. This apparent hitch is overcome 
by assuming that the negative charge on the oxygen 
ion is stronger than the positive charge on the hydro- 
gen ion and it therefore insists upon holding the 
hydrogen ion in close relationship to it. The sodium 
hydroxide then ionizes according to the equation 

NaOH — Na + OH “■ where the Na represents sodium 
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and the O and H oxygen and hydrogen respectively. 
The ion OH - is called the hydroxyl ion. 



EXPERIMENTS IN ELECTROCHEMISTRY 

We are now prepared, in the light of the theory 




of Producing; Metallic Sodium. 



set forth in the preceding paragraphs, to make a few 
experiments in electrochemistry, for the subject of 
electrolysis is nothing but a study of electrochemistry. 
We will start our experiments with a reproduction of 
Sir Humphry Davy’s experiment, in which he isolated 
the element sodium from one of its compounds. The 
arrangement of the apparatus for the experiment is 
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shown in Fig. 6. It is, of course, understood that 
this experiment must be carried out with direct 
current. The space between the block of sodium 
hydroxide dissolves to form the electrolyte. The 
mercury merely acts as an electrode. .\s fast as 
the metallic sodium is set free at the negative elec- 
trode or mercury it forms a sodium-mercury amalgam. 
When the sodium becomes amalgamated with the 




Fig. 7.— Apparatus for the Electrolysis of Zinc Chloride to 

Obtain Metallic Zinc. 

mercury it is protected from the water in the electro- 
lyte, as we must not forget that sodium Is chemically 
very sensitive to water. After the current has passed 
for a few minutes, we find that the mercury becomes 
hard and stiff owing to the sodium amalgamating with 
it. It will be necessary to keep the surface between 
the mercury and the sodium hydroxide well moistened 
during the experiment. The sodium may be separated 
from the mercury by a process of distillation. We 

a9 

can obtain potassium from its hydroxide in the same 
manner. 

In our next experiment we will produce more metal- 
lic zinc by a process of electrolysis. The apparatus 
used is shown in Fig. 7. It consists merely of a U- 
tube with two electrodes and a solution of zinc chlor- 
ide. U the current is permitted to pass through this 
solution for a short time, we notice a beautiful forma- 
tion of metallic zinc at the negative electrode, while 
the anode product will be the gas chlorine. 
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PART II 

THE CHEMICAL LABORATORY 

Method! ot Obiatnmg Heat— Bottles — A Chemical Balance— Test 
Tul)c Racks— A Rin^ Sund— A Hydro«en Sulphide Gen- 
erator— Xeeessary Apparatus — Test Tubes — Eraporating 
Dishes — Fire Clay Crucibles — Filter Paper— Graduated Cylin- 
Chemical Thermometers— Pipette — Red and Blue Lkmus 
Paper — Beakers — Pinch Cocks — Thistle Tubes — Flasks — 
Gamps — Chemicals for the Laboratory. 

The chemical laboratory should be located in a light, 
airy place and should occupy a space at least 15 ft. x 
15 ft. Running water should also be available, al* 
though this is not absolutely essential. Illuminating 
gas shotild ^Iso be available for heating purposes, but 
there are substitutes for this in the event gas is 
unobtainable. 

Benches and shelves should be placed on at least 
two sides 01 the room, so that plenty of space will be 
provided to work with and to store apparatus and 
chemicals. The shelves should be placed back of the 
benches, as shown in Fig. 8. Both the shelves and the 
benches can be made from )4-in. yellow pine. The 
bench legs can be formed by 2 x 4*s. The benches do 
not need to be wider than 3 ft. and the shelves 8 
inches. This leaves a working space of 2 feet, 4 
inches on the bench. A tier of four shelves is generally 
high enough. The first two shelves can have a space 
of one foot between them for large bottles, and the 
next two a space of 8 inches for small bottles and 
apparatus. 

Part of one of the benches should he covered with 

41 

some acid-resisting material, such as slate or marble 
This space can then be used when working with cor- 
rosive acids to prevent the boards in the workbench 




Pig. How the Laboratory Shelves and Benches Can be 

Constructed. 



from becoming unsightly. If the amateur chemist 
desires he can paint all of the bench surface over with 
an acid-proof preparation. The author is indebted to 
Mr. Nomas Tallman, a contributor to Everyday En- 
gineering Magazine, for the following receipt: 

fire and chemical proof paint, which leaves a nice 
looking finish is made by boiling 790 parts of copper 
sulphate, 790 parts of potassium chromate and 1000 
parts water in the same container. 

When the solution is boiling, apply one coat to the 

article to be finished. Allow the solution to dry one 

day, then boil the solution again and apply the second 

coat allowing this to dry two days. Heat 100 parts of 

aniline oil, 100 parts water in another container to a 
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high boiling point and apply one coat to the article, 
and let dry for one day. 

Make a new solution of aniline oil, hydrochloric 
acid and water, like the previous one and apply in the 




Fig. 9.— A Simple Hood to Carry Away the Gases Caused by 

Chemical Reactions. 

same manner. Let the article dry two days. Wash 
the article in soapy water and let it dry thoroughiy, 
then rub it with linseed oil and it will leave a highly 

polished dark gray surface. 
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The parts used are taken by weight, and the solu- 
tions may be applied with a paint brush. Care should 
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be taken not to mix the two solutions before apply- 
ing, and a new brush should be used for the second 
solution. The brushes should be washed after each 
coating.'* 

Provision must be made to dispose of the obnoxious 
smelling and dangerous gaseous products given off 
during certain chemical reactions. In large labors^ 
tories these reactions generally take place under what 
is known as a hood which leads the gases to the 
outer atmosphere. An improvised hood for home use 
can be very easily made. Such a hood is shown in 
Fig. 9. The box should be large enough to accom- 
modate different combinations of the chemical appara- 
tus found in the laboratory. A box three feet square 
should prove to be a very suitable size. This can be 
made of galvanized iron or wood. In fact, wood is 
preferable. A hole should be cut in the top of the 
box to accommodate a piece of stove pipe. The pipe 
should lead to the outer atmosphere. A good method 
of doing this is shown in the figure. A piece of wood 
is cut just large enough to fit in the window. The 
pipe passes through this. A door of some kind should 
be arranged on the hood so that trouble will not be 
had in setting apparatus inside the box. The door 
should also fit well to prevent gases from escaping. 
The door should also have a glass window in order 
to see how any reaction is progressing. small elec- 
tric light placed inside the hood will make this 
possible. 

METHOD OF OBTAINING HEAT 

We now come to a consideration of the heat. If 
gas is available, the heating problem is a simple one. 
Two Bunsen burners should be obtained. Bunsen 
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burners can be purchased from any chemical supply 
house and they are so inexpensive that it would really 
not pay one to bother constructing them. Several 
feet of rubber hose should be bought with the burners 
so that they can be moved to any part of the bench. 

In the event illuminating gas is not available the 
next best substitute seems to be alcohol. good 
alcohol burner is shown in Fig. 10. A large wide 




Pig. 10.^A Simple Alcohol Burner for the Laboratory. 



mouthed bottle, a rubber cork, a brass tube and a wick 
are all that are needed for its construction. The parts 
are assembled as shown. The ordinary little alcohol 
lamps, although suitable for many purposes about the 
laboratory, will not be found to produce sufficient heat 
for all purposes. The temperature they produce is 
quite high enough for ordinary purposes, but the 
volume of heat is insufficient. 

BOTTLES 

A word about bottles. While it contributes much 
to the general appearance of the laboratory to have 
bottles of uniform size and shape, such bottles are 
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very expensive. Often times it is possible to accumu- 
late many bottles of the same size and shape in which 
some patent medicine or other substance is sold. A 
number of small bottles should also be collected in 
which the more costly chemicals are kept. Each bot- 
tle should be labeled properly with both the formula 
and the name of the substance in it. This is an 
example: 

H:SO* 




Pig. 11.— When Pouring a Chsmictl from a Bottle, the Stop- 
per Should be Held Between the Pingeri aa Shown. 

Great care should be taken that no mistakea are made 
in putting the wrong chemical in any bottle. This 
would probably result disastrously in some cases. 

It may be well to mention at this point how to 
pour a liquid from a bottle. First, the liquid should 
be poured from the side of the bottle opposite the 
label. If a drop of the liquid runs down the side of 
the bottle, it will not destroy the label. Fig. 11 shows 

the proper method of pouring liquid from a bottle. 
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A CHEMICAL BALANCE 

A good chemical balance on which different amounts 
of chemicals can be determined accurately is badly 
needed. Mr. Dana S. Greenlaw, a contributor to 
Everyday Engineering Magazine, describes the con- 
struction of a home-made balance which the author 
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believes is bard to improve upon. Mr. Greenlaw's 
description follows : 

^*For serious chemical work the experimenter should 
have a small balance in his laboratory. Stich a bal* 
ance. however, is very costly and, therefore, many 
experimenters hnd it necessary to work without one. 

The balance described in this article is very inex- 
pensive and easily constructed. The materials neces- 
sary are not uncommon and all of the parts can be 
made with little labor. 

Fig. 12 illustrates the completed balance. The 
handle (Q) raises the beam lift (H) and thereby not 
only removes the weight from the bearing, but also 
prevents the beam from swinging. The lever (O) 
permits the stop (K) to drop and allows the pans to 
swing. The bearings are made from an old hack saw 
blade. 

The beam of the scale will be considered first. This 
is made of either brass or aluminum and is inch 
thick, yi inch wide and 10 inches long. In the center 
of the beam a yi inch slot is sawed. A inch hack 
saw blade is then ground to a knife edge. A piece 
lyi inches long is soldered into the slot. (See A.) 
This forms the main bearing of the beam. Exactly 
^ inch from each end of the beam a small V-shaped 
groove (D) is made. 

The base of the balance is cut from a piece of yi 



inch hard wood. It is 7^ inches wide by 13 inches 
long. In the center of the base the upright (J) is 
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placed. This upright is inch thick, 1 inch wide ami 
8 inches long. At the top of the upright or standard 
the slot for the beam lift (H) to slide in is made. 
This slot is yi inch wide and If^ inches long. The 
bearings (BB) are screws, the slots of which are filed 
out to a V shape. 

The beam lift (H) is made of inch stock. It is 
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one inch wide and tyz inches long. 2yi inches from 
each end it begins to taper. At the end it is yi inches 
wide. The brass rods (11) pass through the base and 
are soldered to the brass strip (X). The cam (Y) 
causes these rods to be either raised or lowered. This 
cam is belted or soldered to the rod (W) which is 
attached to the handle (Q). The rod (\V) is held in 
place by the brass strips (UP) which are screwed to 
the base. 

The pieces (KK) prevent the pans from swinging. 
The nuts adjust them so that they will come to the 
proper height. These bolts are 3/16 inch in diameter 
and 1^ inches long. The springs (RR) hold these 
bolts in position. These springs should be made very 
weak. The handle (Z) causes the rod (S) to turn. 
The hooks on this rod lift the spring and thus allows 



A-. 
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the bolts to drop. The writer used a rib from an um- 
brella to make the rod and handle. The guide (Y) 
holds the handle in place. The legs of the balance are 
turned to shape on a lathe, although square ones would 
serve the purpose just as well. The pointer (L) is a 
fine knitting needle. Scale (Y) shows when the beam 
is in balance. 

The pans are of aluminum or nickled brass. They 
are attached to the beam by the two knitting needles 
l(FF). These needles are soldered to the bearing (E) 
which is made of a hack-saw blade. These bearings 
swing in the groove previously produced in the beam. 

The more carefully this balance is made the more 
accurate and sensitive it will be and the smaller the 
quantity it will register. The base may be made large 
enough to enclose the balance in a glass case. If such 
a case is used the front should have a door which 
opens. If a case is used a small beaker of sulphuric 
^cid or calcium chloride should be kept in it to prevent 
moisture from attacking the balance.*’ 
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TEST TUBE RACKS 

Several small test tube racks should be made for the 
laboratory. These are very simple to construct and 
no description should be necessary as the drawing 



Fia. 12.«-Conttnictional Details of a Small Chemical Balance. (Fig. 13) gives all the necessary details. 
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Pif. U^Dimentiont ol a Small Teat Tube Holder. 

A RING STAND 

A ring stand can be very easily made. The com- 
plete details are given in Fig. 14. The base of the 




PI«. 14.— Detafla of a Home-made Laboratory Ring Stand. 



stand should be cut to shape from wood and covered 
with sheet lead to give it sufficient weight so that the 
stand will not tip over easily when in use. The top 
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oi the base should be covered with some acid-proof 
preparation. The standard is fastened to the base 
with two nuts as illustrated. The ring is very easily 
produced. The wire used should be very heavy so 
as to be able to hold its shape. The method of holding 
it in the brass piece which slips over the standard is 
clearly shown. About three of these rings should be 
made for different sized dishes and crucibles. A small 
piece of copper gauze is often used to place over the 
ring when very small dishes are being heated. Ring- 
stands are used very much about the chemical labora- 
tory not only as a convenient holder for dishes being 
heated» but also for general apparatus set-ups. 

A HYDROGEN SULPHIDE GENERATOR 

A hydrogen sulphide generator is quite necessary 
for the small laboratory as this gas is used in many 
different ways. Hydrogen sulphide is generated when 
hydrochloric acid comes in contact with iron sulphide. 
These two compounds are used for the production of 
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the gas in what is known as a Kipp generator. The 
construction of a simple Kipp generator is shown 
clearly in Fig. 15. The bottle in which the students 
lamp chimney is placed should of necessity be one 



f^bb9r 7L/6e%, 

I 




Pig. 15.— A Banks Hydrogen-Sulphide Generator. 

with a very wide mouth. A large button is placed in 
the narrow part of the chimney. Chunks of iron sub 
phide are placed in the upper portion of the chimney. 
The remainder of the apparatus is very clear. The 
operation of the device is simple in the extreme. The 
larger bottle is half-filled with hydrochloric acid. The 
chimney is then placed in the bottle with the pinch-^ 
cock closed. The air is compressed in the chimney^ 
which prevents the hydrochloric acid from reaching 
the iron sulphide. When the pinch-cock is opened, 
this air pressure is released and the hydrochloric acid 
succeeds in coming in contact with the iron sulphide. 
The following reaction occurs: 

FeS + 2HQ - H,S + FeO, 

The hydrogen sulphide is forced out of the rubber 
tube. When enough of the gas has been produced, the 
pinch-cock is closed and the pressure of the H«S in- 
creases until the hydrochloric acid is forced from the 
chimney. 

NECESSARY APPARATUS 

While the amateur chemist can make a great num- 
ber of the necessary articles that should be in his labo- 
ratory, there are certain things which are quite beyond 
his facilities and ability. Fortunately, none of these 
articles are expensive. While some of the things in 
the following list could be made, they are so cheap 
that the author believes more time and trouble would 
be wasted on them than they are worth: 
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1 Test-tube holder. 

1 Smalt evaporating dish. 

1 Large evaporating dish. 

1 Small fire-clay crucible. 

1 Box of filter papers. 

1 Graduated cylinder. 

1 pound assorted glass tubing. 




GRANDDAD'S BOOK OF CHEMISTRY 



75 



MAKING A SMALL LABORATORY 



1 Thermometer, 200 deifrees C. 

1 Pipette. 

2 Funnels (large and small). 

1 Box of blue litmus paper. 

1 Box of red litmus paper. 

6 Beakers from 25 c.c. to 200 c.c. 

4 Pinch-cocks. 

1 Test-tube brush. 

1 Water-bottle. 

6 feet rubber tubing, 

12 Large test-tubes. 

1? Small test-tubes. 

1 U-tube. 

1 Thistle tube. 

2 Erlenmeyer flasks. 

1 Clamp for ring-stand. 

2 Flasks. 

Mortar and pestle. 

The reader will find in this list many articles about 
which he knows little or nothing 

There will be a few articles in the above list with 
which the amateur chemist is not familiar. For this 
reason a description will be given of each one. 
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TEST TUBES 

A test tube is used to heat liquids and solids 




Fig. Wire Clip Used for Holding Hot Test Tubes, 

of the tube becomes so hot that it is impossible to hold 
it by hand. A little wire test tube holder as shown 
in Fig 16 is used. 

EVAPORATING DISHES 

Evaporating dishes are used for a multitude of pur- 
poses. A small evaporating dish is shown in Fig 17. 
The principal use of the evaporating dish is to evapo- 
rate liquids. For instance, if we had a solution of 




Fig. 17.-^n Evaporating Dish Which Is Generally Used for 

Boiling Purposes. 

sodium chloride in water and we wished to obtain the 
sodium chloride in the original crystalline condition, 
we would place it in the evaporating dish and boil the 
M-ater off, leaving the dry sodium chloride in the bot- 
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tom of the evaporating dish. Evaporating dishes are 
made of glass and possess considerable heat-resisting 
qualities. They are also impervious to anything but 
extremely sudden changes in temperature. Evaporat- 
ing dishes are obtainable in various sizes. 

FIRE CLAY CRUCIBLES 



A small fire clay crucible of about 25 c.c. capacity is 
a useful little article to have about the laboratory and 
it is capable of standing much higher temperatures 
than ordinary glassware, and for this reason it can be 



used where ordinary chemical glassware would be 

unsuitable. 

PTT TT7P P APPP 



Filter paper has an extremely important use. It is 
used for the filtration of any solution or liquid that has 



Pig. ISA— How Filtering Paper ii Folded. 

solid matter in it. The liquid is allowed to pass freely 
while the solid matter is arrested. Filter paper must 
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be chemically pure, and for this reason it is very care- 
fully prepared for use. It comes in various sizes for 
use with different sized funnels. The use of filter pa- 
per will be very clearly seen by referring to Fig. 18A. 
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The method of holding filter paper in place in the 
funnel is shown in Fig. 18B. The size of the filter 
paper would depend largely upon the size of the fun- 
nel that it is to be used with. 

GRADUATED CYLINDER 

A graduated cylinder is shown in Fig. 19. This is 
a much needed article about the laboratory. Each 
mark of the cylinder represents a cubic centimeter 
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and cylinders are obtainable with different capacities. 
100 centimeters is a very good size for the amateur 
chemist and it should be included in his equipment 




Pig. 19.^A 100 e.e. Graduated Cylinder Used in Measuring 

Liquids. 

The cylinder is used largely for measuring off different 
solutions and liquids. 

CHEMICAL THERMOMETERS 

The chemical thermometer used in the small labora- 
tory should be graduated in Centigrade degrees as the 
Centigrade system is considered more scientific than 
the Fahrenheit system, and therefore it finds more 
universal use in the world of science. A word of 

caution about the use of the thermometer. If we have 
a liquid to boil and wish to bring it up to 100 degrees 
Centigrade, the thermometer should be placed in the 
liquid before the heat is applied so that the rise in 
temperature of the thermometer will be gradual. If 
we were to permit the liquid to reach 100 degrees and 
then place the thermometer in it, it would break im- 
mediately, due to the sudden change in temperature. 

PIPETTE 

A pipette is a very simple device and one is shown 



in Fig. 20. This is used for conveying liquid from 
one receptacle to another. One end of the pipette is 

✓ N 



Fig. 20.-A Pipette, the Use of Which is Described in the 

Text 

placed in the mouth and the other end in the liquid 
to be taken into it. By sucking gently on the end of 
the pipette the liquid will rise into it. If a particular- 
ly poisonous liquid is being handled, care should be 
taken that none of it is drawn into the mouth. 

RED AND BLUE LITMUS PAPER 

Red and blue litmus paper is used for testing alka- 
line and acid solutions. For instance, if we had a solu- 
tion and wished to know whether it was a base or 
acid, we would take a piece of red or blue litmus paper 
and dip it in it. If the red paper turned blue it would 
indicate a base. If it remained red we would not know 
whether or not it was neutral or alkaline. Therefore, 
we would try it with blue litmus paper. If the blue 
litmus paper would turn red we would then iinder- 
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stand that it was an acid solution. If neither the red 
nor blue litmus paper changed in color we would un- 
derstand that the solution being tested was neutral. 

BEAKERS 

A beaker is shown in Fig. 21. At least 6 of these 
should be in the student’s laboratory. Beakers are 
used for various purposes. Reactions are permitted 




Fig. 21.— A SmaU Beaker Which Finds a Multitude of Uses 

in the Chemical Laboratory. 

to take place in them, precipitates are formed in them 
and they are also used for heating purposes. A beaker 
is a very convenient receptacle to handle and liquids 
are very easily poured from them. 

PINCH-COCKS 

Pinch-cocks are used in connection with rubber 
tubing to either cut off a supply of liquid or gas. The 
pinch-cock merely presses the tube together and holds 
it tightly so that nothing can pass. Owing to the na- 
ture of the rubber perfectly gas tight and liquid stop- 
page is made. 

A test tube brush is shown in Fig. 22. This is used 
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for the purpose of cleaning out dirty test tubes. In 
ordinary cases water will do very nicely for cleaning 
out the tubes, but if a particularly clean receptacle is 
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desired for an extremely accurate chemical determina- 
tion, the tube should first be washed out with water 
and this should be followed with sulphuric acid. SuN 




Pig. 22.— -A Small Brush Used in Cleaning Test Tubes. 



phuric acid is then carefully washed out with water 
and the final washing is made with ethyl alcohol, after 
which the tube is allowed to dry. 

Thistle tubes are extremely simple and one of their 




Fig. 23.~ShowiRg the Use of a Thistle Tube. 

uses is shown in Fig. 23. Thistle tubes cost but a few 
cents each and one should be in the laboratory of every 
chemical student. 

FLASKS 

An Erlenmeyer flask has a wide variety of uses and 
it is advisable to include two of these in the general 
chemical equipment. They are often used with a rub- 
ber cork into which either one or two glass tubes are 
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placed. The flask when arranged in this way would 
become an important part of many different apparatus 




Pig. 24.«A Flask Which is Greatly Used in Chemical Lab- 
oratory Work. 

set-ups. Flasks similar to those shown in Fig. 24 are 
very important. 



WASH BOTTLE 

One use to which such a flask can be put is that of 
forming a wash bottle. A simple wash bottle can 
easily be made by the student and one is shown in 




Pig. 25.—A Wash Bottle That Can be Assembled by the 

Home Chemist. 
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Fig. 25. It will be seen that by blowing on the one 
tube the pressure is developed on the surface of the 
water and the water is forced out of the other tube. 
Here is an instance where the bottle can be used. We 
will assume that we are filtering solid matter from 
the solution. If the solution is passed through the 
filter paper the solid matter will be left about the sides 
of the paper. Being that it is the solid matter and 
not the solution that we wish to obtain it will be neces- 
sary to wash the solid matter down into the bottom of 
the filter paper. This is done very carefully with the 
wash bottle. 

CLAMPS 

A clamp for use in connection with the ring stand 
that was described in a previous part of this book is 
shown in Fig. 26. These clamps have a very wide use 




Fig. 26.^A Clamp to be Used in Connection With the Ring 

Stand. 

and they come in extremely handy for many different 
purposes. For instance, they can be used for grip- 
ping test tubes, flasks and glass tubing. 

CHEMICALS FOR THE LABORATORY 

We now come to a consideration of the chemicals 
with which the small laboratory should be equipped. 
Many of these compounds can be obtained at the cor- 
ner drug store, but it will be necessary to purchase the 
majority from some chemical supply house. 
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Copper sulphate (CuSO*), lb. 

Sodium nitrate (XaNOa), lb. 

Sodium carbonate (NajCOj), lb. 
Potassium carbonate (KaCOa), % lb. 
Potassium nitrate (KNOa). yi 1b. 
Sulphuric acid (H2SO4), pt. 
Hydrochloric acid (HCl), pt. 

Nitric acid (HXO3), pt. 

Sulphur (S), Y 2 lb. 

C.p. zinc (Zn), lb. 

Copper filings (Cu), 2 oz. 

Iron filings (Fe), 2 oz. 

Ammonia (XHa), pt. 

Ammonium chloride (NH4O), % lb. 
Sodium chloride (table salt) (NaCl), ^ 1b. 
Potassium chlorate (KC10»), lb. 
Manganese dioxide, 2 oz. MnO-. 

Calcium chloride (CaCU), % 1b. 

Sodium hydroxide (NaOH), 2 oz. 
Potassium hydroxide (KOH), 2 oz. 
Magnesium ribbon, 2 oz. Mn. 

C.p. aluminum (AI), 3 oz. 

Charcoal, C bb. 

Ethyl alcohol (CeH,aO*). Yz pt. 

Mercury, Hq., 6 oz. 

C.p. tin (Sn), 3 oz. 

C.p. lead (Pb), 6 oz. 

Mercuric oxide (HgO), 4 oz. 

Ferric oxide, lb. 
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PART III 



by making several new adjuncts. These will be de- 
scribed with the experiment with which they are used. 

PREPARATION OF OXYGEN 

The first experiment will be the preparation of 
oxygen. We understand that there is a great abun- 
dance of oxygen in the air, but here it forms a physical 
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combination with the other atmospheric gases, nota- 
bly among them nitrogen. 

Oxygen can be produced in a free, undiluted state 
by the decomposition of potassium chlorate (KClOa). 
The decomposition is brought about merely by break- 
ing it up into potassium chloride and oxygen. The ar- 
rangement of the apparatus necessary to carry out the 



Fij. 27.^Apparatu» Neceaaary for the Generation of Oxygen. 



CHEMICAL EXPERIMENTS 

Preparation of Oxygen — Breaking Glass Tubing Catalytic 
Agents — Experiments with Oxyge reproduction of Chlorine 
— Experiments with Chlorine — Neutraiiaation — Distillation of 
Water — Practical Distillation — Thermit — A Small Electric 
Furnace— Furnace Connections — Experiments in Catalysis — 
Negative Catalysis — Detecting the Presence of Carbon 
Dioxide — Production of Calcium Carbonate — Electrolytic 
Production of Lead Carbonate — Production of Nitric Acid 
—Colloidal State of Matter — Crystalloldal and Colloidal 
Solution— Electrolysis of Water — Generation of Hydrogen in 
Quantities — Glass Working for Amateur Chemists — Cutting 
and Breaking — Drilling — Smoothing Rough Edges— Bending 
Glass Tubing — Cutting Glass Tubing — Drawing Glass Jets — 
Sealing a Platinum Wire in Glas^Joining Tubing and Mak* 
ing Tees — Spreading the Ends of Tubing — Glass Spiral 
Tubes— Miscellaneous Information. 

Now that we have our chemical laboratory partly 
equipped, we will conduct a few experiments that will 
not only broaden our knowledge of chemistry but will 
assist us in understanding the manipulation of chem^ 
ical apparatus. During these experiments it will be 
necessary to add to the equipment of the laboratory 



experiment is shown clearly in Fig. 27. The pneu- 
matic trough is a simple device and is used for collect- 
ing gases. The collecting receptacle is so arranged in 
the pneumatic trough that the water keeps the re- 
ceptacle continuously sealed so that no gas can escape. 
The gas bubbles through the water into the mouth 
of the receptacle. The pneumatic trough can be made 
easily by the amateur chemist. The dimensioned 
drawing which forms Fig. 28 will give all the neces- 
sary details. 
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BREAKING GLASS TUBING 

In setting up the apparatus necessary for the experi- 
ment of producing oxygen, it will be necessary to 
break some glass tubing. There is a certain way to 
do this. First, the glass is nicked with a three-cor- 
nered file at the point where it is to be broken. It is 
then gripped in the hands as shown in Fig. 29. With 
the thumbs placed in this manner the tube is broken 
by a quick motion. On small tuning under inch 
diameter, a nice clean break will be produced in this 
way. 
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will become familiar with these when he extends his 
chemical studies beyond the confines of this book. 

PRODUCTION OF CHLORINE 

The next experiment will be that of producing the 
gas chloride. A word of caution will be advisable 
here. Chlorine is a very poisonous gas and the ex- 
perimenter should not inhale any if possible. Of 
course, a little will escape into the air and it will be 



Fig. 2S.—* Dimensions of a Small Pneumatic Trough. 
CATALYTIC AGENTS 

We are now ready to continue with the experiment. 
While potassium chlorate will evolve oxygen at a tem - 
perature well above 300® Fahr., it can be made to give 
it off at a much lower temperature (200® Fahr.) by 
mixing it with one-third of its weight of manganese 
dioxide. After the potassium chlorate is completely 
decomposed, we are surprised to find that the man- 
ganese dioxide is left quite unchanged. Was it the 
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mere presence of the compound that accelerated the 
decomposition of potassium chlorate? This is true. 
The manganese dioxide in this case is called a cata- 
lyzer or a catalytic agent. We may define a catalytic. 



In Oi tHCL 



0/ass 

P/aU 




Pig. 29.^How Small Glass Tubing is Held When it it to be 

Broken. 

agents then, as a substance, which by its mere pres- 
ence, causes a chemical reaction to take place. The 
presence of platinum or mercury in hydrogen peroxide 
(HsO:;) causes it to decompose into water and oxygen. 

EXPERIMENTS WITH OXYGEN 



Pig. SO.— Apparatus for the Generation of the Oas Chlorine, 
detected by its smell. Small quantities are not dan- 
gerous. The set-up of the necessary apparatus is 
shown in Fig. 30. This is a simple arrangement. The 
thistle tube is merely arranged to act as a safety valve 
should the outlet for the gas become plugged. The 
gas is greenish yellow in color and will rise from the 

surface of the hydrochloric acid in small clouds. The 

68 

following reaction takes place between the hydro- 
chloric acid and manganese dioxide: 

MnO,4HCl — Clt + MnCU + 2H*0 

There are really three products of this reaction : water, 
chlorine and manganese chloride. 



Having produced the oxygen, many interesting ex- 
periments can be performed by its aid. Oxygen is an 
extremelv active element. It combines with all but a 
few of the elements to form oxides. This process is 
called oxidation. If we heat a piece of soft iron wire 
to redness and introduce it in the bottle of oxygen, it 
will become intensely hot and bum (oxidize) with a 
shower of tiny sparks. If a match is lit and the flame 
extinguished, it will be reestablished as the match is 
introduced into the bottle immediately after the flame 
is extinguished. Many other similar interesting ex- 
periments can be performed with oxygen. The reader 



EXPERIMENTS WITH CHLORINE 

Chlorine is a notable bleaching agent. In fact, it 
finds a great commercial use for this purpose. The 
bleaching properties of chlorine can be very easily 
demonstrated by placing a piece of wet calico in the 
jar containing the free gas. If the cloth is left there 
long enough, it will be bleached almost white when it 
is taken out. 

Chlorine is somewhat soluble in water. If some of 
the gas is dissolved in water and exposed to sunlight, 
the following reaction takes place, the sunlight acting 
as a “catalytic" agent: 
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2H2O+2CI2 — 4HCI4-O5 

Here we find the production of hydrochloric acid and 
free oxygen. 

NEUTRALIZATION 

Next, we will try a little experiment in neutraliza- 
tion. We will take a small quantity of dilute acid 
(any kind) in a test tube. After the acid, we will pour 
in a like amount of an alkaline solution. Sodium hy- 
droxide (NaOH) will do nicely for this purpose. 
After this, we will test the solution with litmus paper 
to see whether it is acid or alkaline. If it is acid, we 
will add a little more of the NaOH. If it is alkaline, 
we will add a little more acid. The acid or alkaline 

solution should be added in very small quantities until 
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a point will be reached where the red litmus will re- 
main red and the blue litmus will remain blue. This 
indicates that a neutral solution has been produced. 
This solution can be changed either way by the addi- 
tion of a slight amount of either an acid or a base. 
If a half drop of acid is added, the solution will im- 
mediately become acid, as will be indicated by litmus 
paper. 

DISTILL.\TION OF W.ATER 

The next experiment will be that of distilling water. 
The author decided to treat this not so much as an in- 
teresting experiment, but to convey to the reader the 
principles of distillation and condensation. If we had 




a vapor rising off a boiling solution which we wished 
to obtain in the liquid state, we would proceed in the 
same way that we are proceeding with the water. 

The apparatus necessary for the distillation of water 
is shown in Fig, 31. The condenser is a simple device 
and is in need of very little description. It consists of 
a large glass tube with a rubber cork in each end. 
Two holes are in each of the rubber corks to permit 

the two glass tubes shown to pass. Running water 
is made to circulate through the condenser by means 
of the tubes A and B. 



When the water reaches the boiling point in the re- 
ceptacle, its vapor passes off into the glass tube that 
passes through the condenser. This tube is kept cool 
and the water vapor or steam condenses to water when 
it enters, fhe condensed water runs into the recep- 
tacle. 

FR.-VCTIONAL DISTILLATION 

If we had a mixed solution and we desired to sepa- 
rate the various constituents, it could be done by a 
process of distillation. All substances have a different 
vapor pressure or temperature of evaporation, we may 
say. If we had a solution of alcohol and water which 
we wanted to separate, we would heat the liquid 
slightly to evaporate the alcohol, and then increase the 
temperature to evaporate the water. This process is 
called fractional evaporation. 

THERMIT 

A simple experiment in high temperature can be 
made with a little iron oxide and powdered aluminum. 
The aluminum can be the kind used in aluminum 
paint. This is very flaky and will be very suitable for 
the purpose. .-V small carbon or graphite crucible will 
also be needed to conduct the experiment properly. 
The aluminum and iron oxide are placed as shown. 
(Fig. 32.) The aluminum and iron oxide are mixed 
in equal proportions. The magnesium ribbon is used 
to start the reaction, which is based upon the great 
"affinity” of aluminum for oxygen. The iron oxide 
loses its oxygen to the aluminum. The reaction takes 
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place with great violence and a temperature in the 
neighborhood of .1000° C. is produced momentarily. 
When the reaction is completed, a small pillet of 




Iron 0xfcf4 



Fig. 32.— How Thcmiit is Ignited. 

molten iron will be left in the bottom of the crucible. 
Many of the metallic oxides can be reduced in this 
way to obtain the pure metal. 

A SMALL ELECTRIC FURNACE 

A small electric furnace will make a valuable addi- 
tion to the experimenter's laboratory. It will provide 
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him with means of conducting many interesting ex- 
periments that would otherwise be quite impossible. 
The ensuing description is of a small laboratory fur- 
nace. 

The body and crucible of the furnace (see Fig. 33) 
will be considered first. The body is made from half 
a standard brick of some good heat-insulating material 
of considerable refractory endurance- There are sev- 
eral good brands of refractory bricks on the market, 
such as Sil-O-Cel, Nonpareil, Osceola, etc. A hole 
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inches deep is chiseled in the center of the brick. A 
groove is then cut through the center of the brick to 
accommodate the electrodes, as shown in the drawing. 
As the electrodes are inch in diameter, this groove 
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Fig. 33.^DetaiIa of a Small Electric Furnace for Use in the 

Chemical Laboratory. 

should be just a trifle larger than inch. The cavity 
in the center of the brick is lined with magnesia which 
may be obtained at any drug store. Being in the pow- 
dered form, it is necessary to mix it with some bond- 
ing material. While it may appear peculiar to the 
builder, either molasses or common syrup is used as 
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the bond. The magnesia is mixed into a thick, con- 
sistent paste and applied to the walls and bottom of 
the cavity or crucible of the furnace. The whole brick 
is then placed in a hot oven and allowed to remain 
until the magnesia lining becomes baked. To carry 
this baking further and to completely remove all the 
volatile organic constituents of the bond, an arc is 
established directly over the cavity to thoroughly heat 
the magnesia. Silicate of soda may also be used suc- 
cessfully as a bonding substance. 



An outer casing of stove-pipe iron is now made for 
the furnace. This is made inch larger than the re- 
fractory brick so that the brick can be placed in the 
casing and the intervening space between the two 
filled with some good heat-insulating material. Heat 
insulation is a prime factor in designing laboratory 
furnaces. The heat produced in a furnace escapes 
very readily, and if high temperatures are to be pro- 
duced the furnace must be properly insulated. The 
thermal resistivity of contacting surfaces is very high, 
therefore a small furnace should have several different 
layers of refractory or heat-insulating substances in 
its body. The great thermal resistance of contacting 
surfaces is the reason it takes an onion so long to boil. 
The heat-insulating substance used between the shell 
or casing and the brick of the furnace need not have 
a high refractory power. Ordinary asbestos paste will 
do very nicely. If the little furnace is not provided 
with an outer covering of a heat-insulating substance, 
it will operate at a very low point of efficiency, as the 
surface rediation will account for a dissipation of heat 
as fast as it can be produced beyond a certain tempera- 
ture of the arc. 

A cover of high refractory power is now made. The 
builder should take great care in making this cover. 
It should fit as accurately as possible in order to pre- 
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vent dissipation of heat from the crucible. The other 
half of the brick used in making the body of the fur- 
nace may be employed for the cover. The cavity and 
two grooves are cut in the brick as shown. The cavity 
is lined with magnesia and made in a semi-spherical 
form so that the heat of the arc will be reflected trom 
the surface of the cavity downward into the crucible. 
Heat waves are reflected just as the shorter ether 
waves of light. The whole cover is then placed in the 
stove-pipe iron shell with asbestos paste, just as the 
body was. 

The electrode holders are made rugged and heavy, 
but of simple design. These are plainly shown in the 
drawing. If the builder alters this electrode holder 
design, he is cautioned to provide means of establish- 
i.ig a firm, low resistance contact between the elec- 
trode and the feed cable. With a low pressure and 
high current strength, a poor contact will heat badly 
and cause a lowering of working efficiency. The elec- 
trodes should be of carbon ]/2 inch in diameter. They 
are adjusted by pushing them in or out of the furnace. 
The advantages of an electrode adjusting device do 
not justify the trouble of its construction. The elec- 
trodes and terminals rest on the sheet iron standard as 
shown. The furnace sits on a slab of J/^-inch slate. 

FURNACE CONNECTIONS 
A suitable transformer for use with a furnace of this 
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type should have a core that measures 10 inches long, 
8 inches wide made up o£ strips of iron 2yi inches 
wide. The thickness of the core should be inches. 
The secondary of the transformer consists of fifty 
turns of doubled No. 10 magnet wire. The primary 

consists of 150 turns of No. 14 magnet wire. The con- 
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nections for the furnace and transformer are shown 
in Fig. 34. If the transformer is not used, the furnace 



//ov 




Fig. 34.^How th« Electric FumAce it Connected With a 

Suitable Traneformer. 

can be run in connection with a water rheostat as 
shown in Fig. 35. 

EXPERIMENTS IN CATALYSIS 

A few experiments in catalysis will give the reader 
a broader understanding of this wonderful process. 
Probably one of the most beautiful experiments^ in 
catalysis is that of the decomposition of hydrogen 

peroxide (Ha 02 ) by the catalytic influence of mcr- 
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cury. If a little clean mercury is placed in a test 
tuoe and a small amount of a 10 per cent solution 
of hydrogen peroxide poured over it, the hydrogen 
peroxide will at once begin to decompose into water 
and oxygen. The decomposition, however, is not con- 
tinuous, but periodic. If we watch the tube closely, 
we will see a little gaseous cloud burst from the sur- 
face at regular intervals — vibratory decomposition 
taking place with chronological accuracy ! If our eyes 
were only powerful enough to see; if our intelligence 
were only great enough to comprehend ! The mercury 
is seemingly impotent, yet what mysterious power it 
possesses. But mercury is not the only substance 
whose “presence’* will cause hydrogen peroxide to 
break up into water and oxygen. Finely divided plat- 



inum or pyrolusite will bring about the same change. 

Such an ordinary substance as water is a wonderful 
catalyst for certain reactions. Thus, carbon monoxide 
and oxygen will react with explosive violence if 



ignited in the presence of water vapor. If the water 
vapor is completely removed from these gases, how- 
ever, they absolutely refuse to combine. 

It is amazing to learn what minute quantities of 
catalytic agents are capable of effecting certain chem- 
ical reactions. It requires about .0045 gram of platinum 
to cause the union of twelve parts of oxygen and 
hydrogen. But this is a comparatively large amount 
when it is considered that .000,000,000,1 of of an 
ounce of copper sulphate will effect a certain reaction. 

In the foregoing paragraphs we briefly considered 
chemical catalysis. We will now deviate a little and 
learn a few of the wonders of a similar phenomena 
called “physical catalysis.*’ 

There are two chemical derivatives of the element 
chromium, called chromic chloride and chromous 
chloride. The “ic” on chromic and the 



“ous” 



on 
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chromous each signities a different chemical composi- 
tion. Chromic chloride, a beautiful violet crystalline 
substance, is what the chemist calls insoluble; it 
refuses to dissolve in water no matter how much it 
is shaken or agitated. If a small amount of chromous 
chloride is placed in the water with the chromic chlor- 
ide, solution of the chromic chloride immediately takes 
place and a beautiful violet solution results. Just as 
in chemical catalysis, the chromous chloride suffers no 
change whatsoever. Its powerful presence causes a 
release of potential energy which results in the chro- 
mic chloride passing into solution. The addition of 
.000025 of a gram of chromous chloride is sufficient. 
This is truly the magic of nature in its highest form. 

The catalytic power of a catalyst is inexhaustible. 
It may be used over and over again, yet it remains 
just as potent as ever. Some catalysts exert their 
cryptic influence in more than one reaction. This is 
notably the case with platinum, which is a veritable 
chemical busybody. The oxides of iron are also 
powerful catalysts and bring about many chemical 
partnerships that would otherwise be impossible. 
That great “king of chemicals,” sulphuric acid,’ is 
manufactured by a process in which catalysis plays 
the leading role. It would be quite impossible in this 
limited space to mention all the chemical processes of 
today in which catalysis is paramount. Catalysts are 
also busy in the various processes of nature. Fermen- 
tation is brought about by the catalytic influence of 
bacteria. In the human body, many catalytic agents 
are exerting their persuasive i.ifluences, and recent 
investigations seem to prove that the very problem of 
life itself is wrapped up in the mysteries of catalysis. 
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NEGATIVE CATALYSTS 

There are certain substances which act in a manner 
directly opposite to that of catalysts; their mere pres- 
ence, instead of producing chemical action, prevents 
it. Such substances are called “negative catalysts'* 
and their potency in retarding chemical union is far 
greater than that of a catalyst in accelerating it. 
Prussic acid, carbon disulphide, phosphorus and sul- 
phuretted hydrogen are powerful negative catalysts 
even in the most minute quantities. In considering 
these few negative catalysts, we are reminded that 
they are very poisonous to the human system and we 
ask ourselves: “Is it because they retard the impor- 
tant processes of catalysis that are constantly going 
on within the body?** Present-day scientists are in- 
clined to answer in the affirmative. 

There is a colloidal substance in the blood called 
enzyme. Enzyme is a potent catalyst and gives a 
wonderful exhibit of its ability in this respect when 
we place hydrogen peroxide upon an open wound in 
our flesh. characteristic effervescence im'mediately 
takes place and the hydrogen peroxide is chemically 
decomposed into water and oxygen, by the wonderful 
influence of this enzyme in the blood. The enzyme is 
not changed in the least. 

DETECTING THE PRESENCE OF CARBON 

DIOXIDE 

The presence of carbon dioxide can easily be deter- 
mined by allowing the gas to pass through a solution 
of lime water. When carbon dioxide passes through 
such a solution a white, curdy precipitate is produced 
which forms in clouds. This precipitate is calcium car- 
bonate. A very simple experiment which will illustrate 




Fig. 35.*»How the Electric Furnace is Connected With a 
Water Rheostat for Current Regulation. 



this simple reaction between carbon dioxide and lime 
water can be made by bubbling our breath through the 
lime water placed in a test tube. It is a generally 
known fact that the exhaled breath from the human 
system consists of a very large percentage of carbon 
dioxide. The breath is blown through a small tube, 
the opposite end of which is immersed in the lime 
water. 

PRODUCTION OF CALCIUM CARBONATE 

Calcium carbonate can be formed in large quantities 
by setting up a carbon dioxide generator and allowing 
the gas generated to pass through a large receptacle 
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containing the solution of lime water. The setting up 
of a carbon dioxide generator is described in one of 
the later experiments in this book. Calcium carbonate 
produced by the reaction can easily be obtained in 
the solid state by evaporating the lime water solution 
to dryness. 

ELECTROLYTIC PRODUCTION OF LEAD 

CARBONATE 

Some very beautiful experiments in electrolysis can 
be produced with very little equipment in the experi- 
mental engineer’s laboratory. The following lines 
describe the production of lead carbonate with simple 
apparatus. As a laboratory experiment in electro- 
chemistry that will be of practical value as well as 
illustrate some of the most interesting actions of elec- 
trolysis, it is recommended to t\it experimenter. 

Two lead electrodes, a glass vessel to hold them, 
and a carbon dioxide generator with a delivery tube 
is all the apparatus required for this beautiful experi- 
ment. The apparatus is set up as shown in the draw- 
ing, Fig. 36. A dilute solution of sulphuric acid acting 
on a few pieces of marble (calcium carbonate) in the 
gas generator will produce a sufficient quantity of 
carbon dioxide (CO») for the experiment. The elec-« 
trolyte in the cell is a solution consisting of 15 §rams 
of sodium chlorate and 5 grams of sodium carbonate. 
The current from a small storage battery will be suffi- 
cient to produce the electrolysis. After the electric 
circuit is closed, start the CO* generator, which deliv- 
ers the gas to the negative electrode. As the CO* 
comes in contact with the cathode, a thick cloud of 
white lead or lead carbonate is produced and slowly 
precipitates to the bottom of the cell. While lead car- 
bonate is the product obtained at the anode, sodium 
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carbonate is reproduced at the cathode. As a practical 
laboratory or lecture experiment in electrochemistry, 
this one is hard to beat. For best results, the electro- 
lyte should be constantly agitated with a glass stirring 
while the experiment is being conducted. 
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Fif. 36.— The Apparatus for the Experiment of Producing 

Lead Carbonate in the Laboratory. 

PRODUCTION OF NITRIC ACID 



The next experiment will be that of producing nitric 
acid. It will be understood that these experiments arc 
outlined to give the amateur chemist a broader insight 
into general chemical processes rather than merely fdr 
the value of the chemicals produced. Nitric acid, of 
course, is very cheap and can be purchased in consider- 
able quantities for a small amount. However, the fol- 
lowing experiment will be interesting as well as valu- 
able as a matter of experience. 

A retort similar to that shown in Fig. 37 is used. 
This is an old-fashtoned retort, but there will be many 
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cases where it can be employed successfully. First, 
we will place some solid sodium sulphate in the retort 
from the opening at the top. After this, sulphuric acid 
is poured into the retort over the sodium sulphate. A 




Fig. 37.«^A Retort Which Finds Many Uses in the Cheralcal 

Laboratory. 

test tube is placed over the free end of the retort as 
shown in Fig. 38 and the test tube is in turn immersed 
in a receptacle of cold water. With the general appli- 
cation of heat under the retort the following reaction 
will take place : 

Na* SO 4 + H 2 SO 4 — HNOi + Na»S04 

The nitric acid passes off in a vaporous state and 
upon reaching the cool atmosphere of the test tube 
it condenses to a liquid form. It will be seen that the 
product of the reaction, aside from nitric acid, is 
sodium sulphate. This can be obtained in the solid 
state by evaporating the solution left in the retort to 



dryness. 

ALLOTROPIC FORMS OF MATTER 

At this point we will consider allotropic forms of 
matter. Carbon exists in three different states, i.e., 
amorphous carbon, graphite and diamond. In all of 
these three substances we have what the chemist 
recognizes as carbon with different physical proper- 
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ties. Thus, graphite is soft and unctious, while the 
diamond is the hardest substance known. Graphite 
and the diamond are the allotropic forms of carbon. 
There are other elements that have allotropic forms. 
Phosphorus is one of these. 

COLLOIDAL STATE OF MATTER 

The student of chemistry should not overlook that 
which is known as the colloidal state of matter. In 
the forerunning part of this book we learned some- 
thing about solutions. Substances like sugar, salt, 
etc., are called crystalloids because they ire able to 
pass into solution and may be again restored to 
their original condition by evaporating the liquid in 
which they are dissolved. 

A colloid will not dissolve in this manner. In fact, 
colloids as they are generally understood, are not capa- 
ble of passing into solution. The colloidal condition 
is a phenomena which usually associates itself with 
what are known as insoluble substances. If we would 
break the graphite tip off of our lead pencil and try 
to dissolve it in water, we would find that it absolutely 
refused to pass into solution, no matter how strongly 
we agitated it with every means at our disposal. If 
we place a little tannin in the water in which the tip 
of the graphite pencil was placed and removed the 
solution to a mortar, we would be able to make the 
graphite pass into a colloidal state by crushing it with 
a pestle. This would be a long and tedious process, 
however, as the graphite must be agitated consider- 
ably with the pestle before a colloidal preparation is 
formed. Fifteen minutes of agitation would be suffi- 
cient to bring about a ‘‘solution” of colloidal graphite. 
After fifteen minutes of work the dark appearing 
liquid in the mortar should be poured off and diluted 
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with about three times the amount of water. If the 
graphite passes into a colloidal condition, the resulting 
solution will be very dark and entirely opaque. We 
will find that this colloidal solution will be able to 
pass through filter paper as easily as a solution of 
sugar. 

CRYSTALLOIDAL AND COLLOIDAL 

SOLUTION 

At this point we must differentiate between a crys- 
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talloidal solution and a colloidal solution. Physicists 
believe that sugar, when dissolved in water, is re- 
duced to a true molecular condition. This, however, 
is not true of colloids. The particles in the graphite 
solution which we just considered have been found 




Fig. 38.~Producing Nitric Acid With Simple Apparatus as a 

Laboratory Experiment. 

to measure about 1/250,000 of an inch. It has been 
further proven that these tiny particles are held in 
suspension by electrical charges. It is quite reasonable 
to suppose that we would be able to precipitate these 
particles by relieving them of their electrical charges. 
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In fact, this is very easily done by putting a few 
drops of acid or alkaline solution in the receptacle 
containing the colloidal particles of graphite in sus- 
pension. Upon the addition of the acid or alkaline 
solution the colloidal particles of graphite immediately 
form larger aggregations which precipitate to the bot- 
tom of the receptacle. 

Colloidal solutions of most all the metals can be 
obtained by forming an arc under water using an 
electrode of the metal of which the colloidal prepara- 
tion is desired. For instance, if we desire to prepare 
a colloidal solution of silver we would draw an arc 
between two silver wires under water. It will be 
found difficult to maintain this subaqueous arc for 
any length of time. However, every time the wires 
are touched a small cloud of colloidal silver will be 
produced in the water. The water used should be 
as pure as possible as the colloidal particles are ex- 
tremely sensitive to foreign matter. 

ELECTROLYSIS OF WATER 

A beautiful experiment in electrolysis is that of de- 
composing water into its constituent elements, hydro- 
gen and oxygen. There is probably no experiment in 
the realm of electrochemistry that will do more to 
benefit the young scientist than this. It is an experi- 
ment that can be very easily done with simple appara- 
tus. The set-up for the apparatus is shown in Fig. 
39. A U-tube is provided with two corks and two 
electrodes. The electrodes should be made up of 
small squares of sheet platinum soldered to wires that 
lead to the outside of the tube. However, if platinum 



is not available for this experiment, and it is not 
usually accessible to the amateur experimenter, carbon 
will make a very good substitute. Electrodes made of 
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copper, brass or iron would be readily attacked both 
by the active oxygen and by the sulphuric acid with 
which the water in the tube is diluted. The delivery 
tubes are generally made as shown in the illustration 
and they should not be immersed below the liquid 
level in the U-tube. An improvised pneumatic trough 




Fig. 39.~Apparatus for the Electrolysis of Water* 

is used to collect the gas. Two inverted test tubes 
are placed over the ends of the delivery tubes as 
illustrated. The wires leading from the electrodes in 
the U-tube should be connected to a small storage 
battery or several dry cells. Upon the completion of 
the electric circuit a very energetic action will be 
noticed on the surface of the electrodes in the U-tube. 
Small bubbles of gas, hydrogen at the negative pole 
and oxygen at the positive pole, will accumulate and 
pass upward to the surface where they enter the deliv- 
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ery tube and thence to the inverted test tube and the 
pneumatic trough. As before mentioned, the water 
Used in the U-tube should be made slightly acid by 




Pig. 40.— A Generator for Producing Hydrogen, 
the addition of sulphuric acid. This increases the 
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conductivity of the water, but does not act in any 
Other way. 

GENERATION OF HYDROGEN IN 

QUANTITIES 

Hydrogen can be produced more abundantly by 
allowing sulphuric acid to act upon one of the metals, 
preferably zinc. As mentioned in a previous part of 
this book, sulphuric acid, upon coming in contact with 
zinc, results in the production of zinc sulphide and 
hydrogen, according to the following formula: 

H.SO 4 + Zn — ZnS 04 + 2H 

The apparatus necessary for the production of 
hydrogen in quantities is shown in Fig. 40. It con- 
sists merely of a large mouthed bottle with a delivery 
tube and thistle tube placed in the cork. 
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Hydrogen can be collected by merely placing a test 
tube over the end of the delivery tube. It is under- 
stood that hydrogen is the lightest substance known 




Pig. 41.— Hydrogen is Much Lighter Than Air and it Must 

Therefore be Poured upward, 

and, therefore, it will have a tendency to rise in the 
tube and gradually displace the air. Hydrogen can 
be poured from one tube or bottle to another, as 
shown in Fig. 41. It will be seen that hydrogen is 
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not poured like water, but just the opposite. The 
bottle into which the hydrogen is being poured is 
inverted. 



After the test tube has been held over the delivery 
tube of the hydrogen generator, a match is brought to 
the mouth of the tube. The hydrogen will explode 
with a sharp report. This is owing to the fact that 
air or oxygen is mixed with it as it comes from .the 
generator. If the generator is used for some time 
this oxygen content will be reduced and almost pure 
hydrogen will be available at the delivery tube. When 
air or oxygen is mixed with hydrogen it forms a very 
explosive combination. The hydrogen oxidizes or 
bums and, of course, the product is water. After the 
generator is delivering pure hydrogen a match should 
be introduced into the test tube containing the gas. 
The match will be extinguished, but the hydrogen 
at the entrance of the tube will be ignited and burn 
quietly with an almost invisible flame. 

GLASS WORKING FOR AMATEUR 

CHEMISTS 

The amateur chemist must be able to work with 
glass. A knowledge of the manipulation of glass in 
the setting-up of various combinations of apparatus in 
the performance of certain experiments is quite neces- 
sary. 

Glass is a very difficult substance with which to 
work and it requires considerable care, patience and 
experience to handle it successfully. The experimental 
engineer often finds it necessary to drill, etch, cut or 
cement glass and, unless he is provided with proper 
instructions, the result of his labor is very apt to be 
discouraging. The various operations of glass work- 
ing are described in the following paragraphs. 
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CUTTING AND BREAKING 

The best and most certain method of cutting glass 
plates is by means of the ordinary wheel cutter and 
straight, edge. \*ery little pressure should be used 
and the glass should be broken gently after the scratch 
is made. The glass should be laid on a perfectly 
smooth surface while it is being scratched as it is 
very apt to break if there are any irregularities under- 
neath it when the pressure is applied. If a glass cutter 
is not at hand, the sheets may be cut with a red hot 
iron in the following manner: File a notch in the 

edge of the glass, and, starting at the notch, draw the 
iron slowly over the surface along the line it is desired 
to cut. If the iron is moved with the proper speed, 
the glass will separate at the point of contact. Irreg- 
ular pieces can be fashioned in this way. Another 
method, which is probably more curious than practical, 
employs a pair of heavy scissors. The sheet of glass 
is held under water in a horizontal position and cut 
in the usual way. Successful cutting in this man- 
ner depends somewhat upon the grade and nature of 
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the glass being cut. The scissors should be moved 
very slowly and with care. Otherwise the glass will 
split in various directions. 

It is a very difficult matter to cut off glass bottles 
with an ordinary cutter, and some other means must 
be used. One of the best and most simple methods 
of accomplishing this is to fill the bottle with kerosene 
to the height it is desired to cut it. A red hot iron 
is then plunged into the oil and the bottle will break 
evenly around the surface line of the oil, due to 
unequal expansion. Of all the methods of cutting off 
bottles, this is the most practical. 

Another method of cutting a bottle or jar off with 
some chance of success employs a string soaked with 
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alcohol which is wound around the receptacle at a 
point where the cut is to be made. The string is 
ignited and allowed to burn out. Immediately after 
this, the bottle is plunged into cold water. It should 
then crack where the string was wound around. 

DRILLING 

The drilling of glass presents a very difficult prob- 
lem. The softer grades may be drilled with ordinary 
metal drills lubricated with camphorated turpentine 
or a dilute solution of sulphuric acid. The drill should 
bear very lightly upon the glass and the lubricant 
should be applied very freely. A five per cent solution 
of commercial sulphuric acid will be found to give the 
best results. 

The harder grades of glass may be drilled with 
metal drills that have been super-tempered by bring- 
ing them to a red heat and plunging them into a 
solution of salt water that has been previously boiled, 
.\ three-cornered file can be broken off and used to 
drill glass when it is placed in a chuck. The end of 
the file should be ground to a point on a grinding 
wheel. 

Another rather uncertain method of making a hole 
in glass is to build a wall of putty where the hole is 
desired and fill the cup thus formed with alcohol and 
ignite it. After the alcohol is burned out, cold water 
should be splashed on the glass and the circle will 
drop out. 

SMOOTHING ROUGH EDGES 

Glass may he filed with an ordinary file using tur- 
pentine as a lubricant, but the process is slow and 
tedious. The only real practical method is to employ 
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a Carborundum wheel traveling at high speed. The 
wheel should be of very fine grit, otherwise it chips off 
small pieces of glass and produces a ragged edge. 
The proper speed of the wheel depends somewhat 
upon its size. Three to five-inch wheels should travel 



at least 4000 r.p.m. for satisfactory results. A very 
good bevel can be ground on glass plates in this 
manner by employing a wheels of extra fine grit. In 
the case of using Carborundum, the grit should be 
about FF. The beveled edge of the glass can be 
polished with fine abrasive powder. 

The rough edges of thin glass can be easily smoothed 
by “fire polishing.*' The edge of the glass is held in 
the flame of a Bunsen burner until it starts to soften. 
This produces a surface like the original one. In 
doing this, remove the glass from the flame very 
gradually, as it will break if cooled too suddenly. 

BENDING GLASS TUBING 

This is a seemingly simple operation, yet it requires 
no little skill to do it properly. A “fishtail" gas 
burner should be used to obtain the best results, 
although an ordinary Bunsen burner can be used. If 
the latter, the air supply at the base should be shut off, 
in order to secure a. luminous flame. Place the tube 
in the yellow part of the flame and revolve it with the 
fingers so that the heat will be properly distributed. 
When the tube becomes heated to that point where it 
starts to bend of its own weight, remove it from the 
flame and bend it at the desired radius. If a bcrul 
with a large radius is wished, the tube should be 
heated for three or four inches of its length (depending 
upon the size of the curve) by running it back and 
forth in the flame while revolving it between the 
fingers. It is bent in the same manner as a tube with 
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a small curve. In bending a tube, do not do so with 
a jerk as the tube will surely kink. To obtain a grace- 
ful curve, bend the tube gently yet with sufficient 
speed to accomplish the operation before the glass 
becomes chilled. Large tubes cannot be bent in this 
manner. It is necessary to heat them successively, 
bending the tube a little each time until the desired 
curve is produced. The deposit of soot on the tubes, 
which causes them both to heat up and cool more 
quickly, is easily wiped off after the tube has cooled. 

CUTTING GLASS TUBING 

Methods of cutting glass tubing in chemical work 
must of necessity be quick and simple. Small tubes 
may be cut by filing a notch with a three-corner file 
and breaking the tube at the notch by placing the 
thumbs at each side of it and snapping the tube off 
with a quick movement. Larger tubes require a 
scratch to be filed completely around the outside be- 
fore they will break. When breaking large tubes in 
this manner, they should be wrapped in a towel as the 
hands are very apt to be lacerated, if the tubes should 
happen to splinter. It will be found that the fore- 
going methods cannot be applied to tubing with a 
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diameter over one inch. In cutting large tubes, two 
strips of wet blotting paper should be placed around 
the tube each side of the line that has been previously 
filed. The line is then followed around with either a 
small pointed flame or a red-hot iron. 

DRAWING GLASS JETS 

Glass jets are often used in chemical work and may 
be easily made as follows : Heat the tube in the same 
manner as when bending and, after taking it out of 
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the flame, pull it out gently until the diameter reaches 
about inch. Then allow it to cool and cut it at 
the desired point. After it is cut, the ends may be 
“lire polished” in a hot flame. 

SEALING A PLATINUM WIRE IN GLASS 

The only difficult thing about this operation is ob- 
taining the platinum. The tube or glass bulb is first 
drawn out to a jet and the wire is then inserted. The 
point of the jet is revolved in the flame until the glass 
melts. It is then allowed to cool very slowly. It is, 
of course, understood that wire made of other metals 
cannot be sealed into glass owing to the unequal 
co^efficient of expansion of the two materials. 

JOINING TUBING AND MAKING TEES 

The operation of making a “Tec” joint requires no 
little patience, and the experimenter should not be* 
come discouraged if his first attempt ts unsuccessful. 
A seven or eight inch length of the tubing is first 
closed at one end by heating it in a flame, rotating it 
until the end is completely fused together. A pointed 
flame is then directed on the spot where it is desired 
to make the joint. When this spot becomes thor- 
oughly heated, the open end of the tube is blown 
through, which forces the glass to part and make a 
hole where the wall was heated with the pointed 
flame. This hole should be of about the same diameter 
as the tube which is to form the other part of the 
tube which is to be joined to the hole. During this 
operation, the end of the first tube should be kept 
closed with the finger and, when both the tubes are 
hot. the end of the second tube is carefully brought 
in contact with the edges of the hole. After the tubes 
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become slightly welded together in this position, they 
are taken out of the flame. The end of the first tube 
is then blown into, after which the joint is again 
placed in the flame and heated until the glass is thor- 
oughly fused together. The “Tee” is then blown 
into until the point of junction entirely disappears. 
The superfluous tubing is then cut off. 

Tubes are joined together in much the same manner. 
If it is desired to join a large tube to a small one, 



the diameter of the large tube is first reduced by 
drawing the end into a jet. The ends of the tubes 
are then heated and joined. The junction is fashioned 
by blowing into the end of the tube. 

SPREADING THE ENDS OF TUBING 

Many times use is found for a small glass tube with 
a large opening in one end. The end of a small glass 
tube can be spread in the following manner. Take a 
piece of iron wire and smear it over with a thin 
film of vaseline at the end. Heat the end of the 
wire and the tube in the flame and when the glass 
becomes sufficiently soft, insert the hot iron wire in 
the end and rotate the tube slowly. Take care that 
the tube docs not become too hot. 

GLASS SPIRAL TUBES 

Spirals of glass tubing are often used in chemical 
experiments. The operation in making these spirals 
is not so difficult as it may seem at first thought. It 
will be necessary to make a winding jig. In winding 
the hot tubing on the form or Jig it will be necessary 
to have an assistant turn the windlass. In starting the 
spiral, the tube is first heated and bent at right angles. 
It is then fastened to the pipe by means of a few turns 

96 

of wire. The blow-pipe is then lighted and the flame 
directed on the glass tube. As the glass becomes 
heated to the proper point, the windlass is slowly 
turned. It should not be turned either too fast or 
too slow, but just at the right speed. If the tube is 
heated too much, it will flatten out as it is wound 
on the pipe. If it is not heated enough, it will crack. 
It is advisable to use tubing with a thick wall in 
making glass spirals, as it is not so liable to collapse. 
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PREPACK TO THE PRESENT EDITION. 



Td tmagMoeot And elaMifloation adopt«d in tho firot edition ba?e 
been oontinned, with the following modiflcaiiona : 

That portion treating of ohemioal pbystca baa been contracted, until it 
oonUioa nothing not abaolutelj eeaential to on underatanding of what foU 
Iowa. Thia haa been done in tbe belief that the acieocea of chemiatry and 
pbyaica bare each aeaumed a degree of indiridual importance in their ap- 
plicationa to medical science that they ahouid be treated ofaa diatinct aub- 
jeota 

The cbemiatry of tbe metals haa been made to follow that of tbe non- 
me tala, in spite of tbe illogical character of such an arrangemeDt, becauae 
it is believed that tbe student should be given ae full a drilling in tbe 
simpler branches of tbe subject as possible before be is called upon to 
face the more complex chemistry of the carbon compounds. 

The formuhe of the acida and salts hare been changed from the con- 
tii;ental method NO,K| etc., adopted in tbe first edition, to that 

more generally followed in this country and in England, KNO^ 

etc. tbe latter method being more in oonsonance with our system of 
nomenclature. 

That portion of the work trea^ng of the chemistry of the earbon com- 
pounds has been much extended, and in great part rewritten. Ke prom- 
iosnoe given to this portion of the anbjeet tbe author believes to be juati* 
fied, notwithstanding ita intricacy and the conaequeiit diffletilty ot teaching 
it to medical studeuts, by reason of the intimate connection of o^anic 
chemistry with physiology and pharmacy, and the i^udly use 



of complex organic products as medicines. 

R. A- W. 

Hsv ToBU. 

Aureal, im 

PREFACE TO THE FIRST EDITION. 



Im veotoring to add another to the already long Hit of chemical 
tezt^booka, the author tniata that he may find some apology in this, 
that tbe work is intended solely for the nse of s class students 
whoee needs in tht stndy of this science are pecoliar. 

While the main foondations uf chemical science, the philosophy of 
cbemiatry, must be taught to and studied by all classes of students 
alike, the subsequent development of the study in its details must be 
moulded to suit the purposes to which the student will subsequently 
put his knowledge. And particularly in the case of Tuedical students, 
in our present defective methods of medical teacliing, should the sub> 
ject be confined as closely as may be to the general truths of chemistry 
and its applications to medical science. 

In the preparation of this Manual the author has striven to pro* 
doee a work which should contain as much as possible of those por- 
taODS of special cbemistiy which are of direct interest to the medical 
practitioner, and at the same time to exclode so far as poesibJe, without 
detriment to a proper underetanding of the anbjeet, those portions 
which are of purely technological interest. The descriptions of pre- 
cesses ei manufacture are therefor made very brief, while chemical 
phytiology and tbe chemistry of hygkaie, ther^euties, and toxkoh^ 
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have been dwelt upon. 

The work haa been divided into three parte. In the fint part the 
phnciplee cheinSeal acience are treated of, aa well aa eo cnnch of 
cliemica] phyaica aa ia abaolntely reqniiite to a proper nnderetaodiog of 
that wliieh followa. A more extended atodj of phyaica ia porpoedy 
avoided, that anbject being, in the opinion of the author, ntber within 
the domain of phyaiology than of eheioiatiy. 

The second part treats of ^»eeial chemiftry, and in th|a certain 
departnrea from the methods tunally followed in chemical ' text-booka 

are to be noted. The elements are classed, not in metals and metal* 
loide, a claaaification as arbitrary as nnacientific, but into claasea and 
groups according to their chemical characters. 

In the text the forrunJa of a substance ia used in moat inatanees m 
place of its name, it has been described^ with a view to giving the 
student tliat familiarity with the notation whidi can only be obtained 
by continued use. 

As the distinction between inorganic and organic chemiatTy ia 
merely one of convenience, the consideration of the carbon compoonds 
is made to follow in ita logical place after that of the element carbon. 

lu the third part tliose operations and manipulations which will be 
of utility to the student and physician are briefly deecnbed ; not with 
the expectation that these directions can take the place of actual ex- 

TABLE OF 



perience in the hd>oratory, but merely aa au ontline sketch in aid 
thereto. 

Although the Manual puts forth no claim aa a work upon analyti- 
cal chemistry, we Lave endeavored to bring that branch of the subject 
rather into the foreground so far as it is applicable to modi cal chem- 
iatiy. The qualitative characters of each element are given under the 
appropriate heading, and in the ^Ird part, systematic schemes for the 
examination of calculi aud of simple chemical compounds are given. 
Quantitative methods of interest to the physician are also deacribed 
in tbeir appropriate places. In this connection the author would not 
be nnderstood as saying that the methods recommended are in ail in- 
stances the beet knows, but simply that they are the best adapted to 
the limited fadlitiea of the physician. 

The antbor would have preferred to omit all mention of Troy and 
Apothecaries' weight, but in deference to the opinions of those vener- 
able practitionere who have survived their student days by a half oen- 
tory, those weights have been introduced in brackets after the metric, 
as the value of d^^oes Fahrenheit have been made to follow those 
Centigrade. 

R. A. W. 

BvrvALO. N. T.. 

B^)WDb«r 16, 1S8S. 
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THE MEDICAL STUDENT’S 



MANUAL OF CHEMISTRY 



PART I. 



INTRODUCTION. 

The aimpUst cUfinitioD of cUemiHtrr a modiEcsti^ of that giveo bj 
Wdbdier : 77iof 6ranc7i of science of the compOAiton (f #u6* 

EMncea, their ckangn in composUion, and the governing ftuch changex. 

If a bar of soft iron \>e heated Bufficiently it beeomei lumiaoiis ; if 
cauaed to vibrate it emita eoimd ; if iotroduce<l within a coil of wire 
through which a galvanic current ia poaaing, it becotoet magnetic and at* 
tracta other iron brought near it. Under all theee circumstances the iron 
is still iron, and so soon as the heat, vibration, or galvanic current ceases, 
it will be found aith lie original characters unchanged ; it baa sufTered do 
change in cumpositioru If now the iron be heated in an atmosphere of 
ovygen gM it ourna and is converted into a substance which, although it 
contains irou, 1ms neither the appeuranee nor the properties of IhatmeUl 
The iron and a part of the oxygen have disappeared aud have been con- 
verted into a new substance, differing from either ; there has been change 
in composition, there has been chemicoi action. Cbaugea wrought in matter 
by physical forces, such as light, heat and electricity are temporary, and 
last only so long aa the force is in activity; except in the cs a e of changes 
in the state of aggregation, as when a sulmtaiice is pulverized or faahiooed 
into given sliape. Changes in cberoioal composition are permanent, last* 
ing until some other ch^ ga is brought about by another manifeetatioD of 
oheioioal action. 

However distinct chemical roay thus be from physicid forces, it is none 
the leee united with them in that grand correlatioD whose existence was 
first announced by Grove, in As, from chemical action, manifasta* 

tioDS of eve^ variety of physical force may be obtained : Ugbt, heat, aud 
mechanical mrce from the oxidation of csrbmi ; and elacthcal force from 
ilia action of dno upon snlpburic acid — so does ohemioal action have its 
origin, in many instances, m the physiesl forest Luminous rays bring 
about the ohemioal decompodtion of the aalta of diver, and the obeotciS 
union of chlorine and hydrogen ; by stectricat aotioD a dsoompositioo of 
nsBy ecmpoundi into their oonstitusnU is inetituUd, while iaetaaess are 

2 

abundant of reactions, oombinatioiia, and decompositiona which requiie a 
certain elevation of temperature for their production. While, therefor, 
obemiefcry in the strictest sense of the term. dMls only with tboM sctione 
which are attended by a change of eoroposition in the material acted upon, 
yet cbenuoal action s are so frequently, nay univensUy, affected by eiieting 
physical conditions, that the chemist is obliged to give his alien tiou to 
the Bcienoe of physios, in so far, at least, as it has s besii^ upon cbemi^ 
resetioua, to chemical phgncM^o branch of the subject whicli nss afibixled 
very important evidence in support of theoretical views originating from 
purely cbemical reactions. 



General Properties of Matter. 

Indestruotlbllity. — The result of cbemicHl action is change in the 
composition of the subiitBiine upoTt^ n ohnrige scconjpanisd by cor- 
responding alterations in its properties. Althougli we may cause matter 
to assume a variety of different loitns and render it, for the time being, 
invisible, yet in nooe of these changes is there the smallest particle of 
matter destroyed. When carbon is burned in an ntznospbere of oxygen, 
it disappears, and, so far as we con leom by the senses of sight or touch, 
is lost ; but the result of the burning is nn invisible gas, whose weight is 
equal to that of the carbon which has disappeared, plus the weight of the 
oxy^n required to bum it. 

weight.' — All bodies attract each other with a force which is iu direct 
proportion to the amount of matter which tliey contain. The force of thia 
attiuctiou exerted upon suv rounding bodies by the earth becomea sensible 
aa weight, when the motion of the attracted body toward the eeutre of 
gravity of tlie earth ie prevented. 

In cliemical operations we have to deal with three hinds of weight : 
absolute, apparent, and epedjic. 

Tut Adrolute Weight of a body is its weight in vacuo. It ia deter- 
mined by placing the entire weighing apparatus under tlie receiver of an 
air-puuip. 

The Appabhnt Weight, or Relatax Wexoht, of a body is that which we 
usually determine with our balancea, and is, if the volume of the body 
weighed be greater tlian that of the counterpoising weights, less than ita 
true weight. Every substance in a liquid or gaseous medinm suffers a 



loss of apparent weight equal to that of the volume of the medium so dis- 
placed. For this reason the apparent weight of some subehinces may be 
a minus quantity ; thus, if the air contained in a vessel suspended from 
one arm of a poised balance be replaced by hydrogen, tlmt arm of the 
balance to which the vessel is attached will rise, indicating a Uimiuution 
in weigh! (See Weighing ; Port HL) 

Thx Spetifio Weiobt on SpEcmc GiuvjTi’ of a substance is the weight 
of a given voinme of that substance, as compared with the weight of an 
equal bulk of aome substance, accepted as a standard of comparison, 
under like conditions of temperature and piessure. The sp. gr. of solids 
and liquids are referred to water ; those oi gases to air or to hydrogen 
Thus uto ep. gr. of sulphuric acid being 1.8, it is» volume for volume, one 
and eighhten^s times as heavy os water. As, by reason of their different 
rates of eiponsioD by heat, aolida and liquids do not have the same sp. gr. 
it all temperaturu, that at which the oWrvation is mode should always 
bs noted, or some Btandard temperatore adopted. The standard tempera- 
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lure stlopied hy some cootiuenlal arifsrn and in ilie U. S. V. is 15^ (59^ 
P, ) ; other standard lemperaiun^s are 4 (39.'2‘ F. ), the point of greatest 
density of water, used by most continental writers, and lo.ti F. ), 
use^l ii) Great Briioui and to some extent in this country, 

Tlio determination of the specific weight of n sub&tunce in fiv»(juently 
of great service. Sometimes it affords a mpid merino of di><lingui«hiiig 
between two subsiauceH similar in iippeorauce ; sometimes in detenninmg 
the quantity of nu ingre<lient in a mixture of two liquidH, as nl< ohol and 
«ater ; an<l frequently in tlvlcnnining approximately tlje quantity of aoU«7 
mat ter i n sol u tio ti in s U< j u id. It is th o h ist. obj c ct h i cl: 
wv have in view in determining the s]>. gr. of the urine*. 

All aqueous solution of a solid ban a higher np. gr. 
than pure W’ster, the increase in s{v. gr. follow mg a 
regular but dilTcrcut rato of increase with each solid. 

Iu a simple soluiioti-ouc <>f noronion salt in mjiisv, fur 
iusUnce— the pAiporticm of rolhl in solution can bu do- 
tenuined from the sp. gr. In ronpli-N solution s, sin'h 
as Uie urine, the sp. gj'. d04*s not indicate the 
turn of solid ill suiution wila accuracy. In the abaci un* 
of Migar and albumen, n dMerndnation of the sp. ;;r. 
of uriue affortU au indioitum <«f the amuuut of wituU 
aulhrieutly nccuraW for usual oUnh iJ puqiuseM. Mri,**. 
over, as urea is much in over other urinary h<«]- 

ids, tbo oscilbtions in the sp. gr. of the urini.', if thu 
quiintity ptjuied in twenty dour hiiurs be considci'eJ. luid in the nbRence of 
aibumeu and sugar, indioile the variations iu tlm elimurntion of urea, and 
eou.^uently the activity of divossuuUatiou of nitrogmuns material. 

To determine ilie sji. gr. of subsUuees. diffenut methods ore adopted, 
according ns the subsiaoco Is id the solid, liquid, or guseous state ; la is 
uisttt or IU powder ; or is soluble or iosolublu iu water. 

Jjoi.ros. — The eufaiaw^. is heavier than u'rUK’r, iusufuUe in that liquid, and 
ito( in jHiuxfer.—li is attach«l by a fine silk fibre or platinum wire to a 
hook arrauged on one arm of the balance, and weiglied. A beaker full of 
pure water is theu so placed that the body U imuievseil in it (Fig. I.), and 
u second weighing made. By dividing tlic weight iu air by the loss in 
water, the sji. gr. (water srl.OU) ia obtaine«L Exaiople ; 



XplOTi<f Hrifli* la »Ir ftlO 

A jiMC9o(l«*d lu «»tcr 

Lo»ia««ti<r 'll 

eSM 



« 11 W ee gr, of Iwtl. 

7 1 

The eubetaH'V ie in poioicr, insoluble t’l vvT^tfr.— The 8}>ccific gravity 
iKitile (Fig. 2 1 filled with water, and tlie ]iowdcr previoasly weighed and 
iu a separate vessel, arc weighed together. The water is poured out of 
the bottle, into wliich the powder is introduced with enough water to fiU 
the bottle coiuplciely : the weight of the bottle aud its couteots is dow 
lietcrmioed. The weight of the powder alone, divideil by the loss betweeft 
the first and second weighings, is tlie specific gravity. Example ; 



Wfichi oHne tmom owH 6 6SS 

Wdght al Ine fiUiwt aad «>. pr. hoUlP AH«d wHh wn\fe 14!^8t7 

Waittic V. vr bi>tU« conukaiae Iroo nA flilcil wUb 147 471^ 
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The xiihetamv is H/ li(<T tkcH A sufEcu’ut bulk of some heavy 

substam*c, whose sp. irr. is Luowu. is attached to it and the same method 
followed, the loss of ’.eight of the hetivy substance being subtracted from 
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U)d total loss. Example : 

A CmginMit of nfi*l vtight ffH*) 

A fr*|ffii«ntof ln*Urt 

^"(•oil vith lond Atti'‘>icd v»i«h« 1 A. 14 M 

W i.kI « tih )tn< I In wat«r 

L<^«« of wci»!ht of o«'«nMni(iion 

Lo»» erf wgj^ht Ilf luA>t III viuer U.ftIUS 

Ix,«« ,>f we)Kht ol wuokl 

■ 0 5Q9 M jp, gir. ol iivooii. 



The substonr^ is soiuhle in or decomposabfe by ivater . — Jts speciBo gr#Tity, 
roferretl to some liquid not capable of acting cm it, is detemined, using 
that li(iuid an water i>4 ased iu tbe case of insoluble aubsUncea The sp. 
gr. 80 obtained, mtiltiplied by that of the liquid used, is the sp. gr. sought. 
Example : 

A of i«*An{nm n«l|rhi S& 1 S 

A gr. bouJ« full ul tio. hihi, «p, gr. O.lfia ttWl 



Th« bottU witb potMlu u »n 4 n»pntb« «€lgb« S 11 U 8 

- 1»7 

9.BTb 



M4] >U.7W« U.96ft K ip. gr. of poUoiitiin. 
a»7 • 

Ligrins. — The sp. gr. of liquids is determined by the speci£c gnnty 
bottle, sometimes called picnomeftfr, or by tJje npindte or hydrometer. 

By the botUe.—Tii\% method is the more aocorate, and, if a balance be 
at hand, is easily conducted. A bottle of thin glass (Fig. 2) is so made as 
to contain A given volume of water, say 100 ao, at 15® C, and ito weight 
is determined once for oil. To use tLe picnometer, it is filled with the 
liquid to be exainined and weighed. The weight obtained, minus that of 
the bottle, is the sp. gr. sought if the bottle contain 1000 c.c, ; if 100 
C.O., etc. Example : Having a bottle whose weight is 35.35. and which 
contains 100 c.o. ; filled with urine it weighs 137.91, the sp. gr. of the 
urine is 137,01-35.35=102.50x10=1025.6 WsUr=1000. 

B\f the ^n’nd^c.— Tlie method by the hydrometer is based upon the 
fact that a solid will sink in a liquid whose sp. gr. is greater ^an its own, 
until it has displaced a volume of the liquid whose weight is equal to its 
own ; and oil forms of hydrometers ore simply contrivances to measure 
the volume of llc^uid >vhich they displace when immeised. The hy drome* 
ter most used by physicians is the urinometer (Fig. 3); it shouhl not be 
chosen too small, as the larger the bulb, and tbe thinner and longer the 
stem, tlie more accurate are its indications. The most convenient method 
of using the instrument is as follows : The cylinder, which should have 
a foot and rim, but no {>ouring lip, is filled to within an inch of tbe 
top ; t)ie spindle is tiien tlouted and the cylinder completely filled with 
the liquid under examination (Fig. 3). Tlie reading is then tshen at tbe 
highest point a, where the surface of tlie liquid comes in contact with 
the spindle.* 



* Tbs advsQcagesof tbs mstbod dssenbed evsr Ihsi mcually fultowsd are ; OrsRtsr 
faclIUy iu rsading, 1ss« liability to srror. tbs poMJbilUy c»f takio^ tbs rsadlog la 
opaqas liquids, aud tbs fact that rsadiu^ ars toado np^rard. not downward. The 




In all determinations of sp gv. the liquid examiued should have ibs 
temperature for which tbe instrument is graduated, as all liquids expand 




with lieat and contract when cooled, and consequently the result obtained 
will he too low if the urine or other liquid be at a temperature above that 
at which the iDstniment is Intended to be used, aud too high if below that 
temi)erature- An accurate c<»Tectiou may be made for temperature in 
simple solutions ; in a complex flui<l like tbe uriue, however, this eon oiUr 
be done roughly by allowing 1° ol sp. gr. for each 3^ C. (3.4® Pahr.) of 
variation in temperature. ' 

Gases ajtu Vapobs. — The specific gravities of gases and vapors ore of 
great importance in theoretical chemistry, as from them we can determine 
molecular weights, in obedience to the law of Avogadro (p 14). 
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State! of Matter 



Matter exieU in one of three etatea ; solid, liquid, 
and gaeeoua In the solid form the pnrticlea of matter are comparauvelv 
cloee together, and are aeparated with more difBcullv than are thoee of 
liquid or g^us matter; or, in other worda, the coheaion of solid matter 
ta g^fer timn that of the oUier two forms. In the liquid the particlea 
are 1^ firmly bound together and are capable of freer motion about one 
another. In tbe gat tbe mutual attraction of the particlea diaoppeari 
entirely, and their diatance from each other depends upon 
Ihe^saure to which the gaa is aobjected. fA 

The term fiuid applies to both liquids and gaaea, the t ll « 

former being designated as I'ncomprcwtWe, from the very I I JL 

slight degree to which their volume can be reduced by f II X 

pressure. Tbe gaaes are designated as compreAsibfe ftuide, 'll 
from tbe fact that their volume can be reduced by pressm e I \ V 
to an extent li m i te d only by their passage into the liquid 1 ! I |H 

It is highly probable that el] substances, which are I I |l 

not decomposed when heated, are capable of existing in the | 1 U 

three forma of solid, liquid, and gas. There are, however, 1 B 
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Via. X 
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the Ust particle oi ice has (^i&appe&red. At that time aootber rise o' tbe 
thenoocueter begise, and continaes uutil lOO^ C. ia reached (at 7G0 ram. 
of barometric preaaurej, when tbe water boils, and the tbenuometer re- 
loainB etationary until the Ust particle of water baa been converted into 
steam ; after which, if the application of heat be continued, tbe tbermom- 
eter ^in rises. During these two periods of stationary tbermqmeter, 
heat is taken up by tbe substance, but is not Indicated by ihe thermom- 
eter or by the sense Not being sensible, it is said to be latetU, a term 
which is liable to mislead, as conveying the idea that beat is stored up in 
tbe substance os htsil ; such is not the case. During the period of station- 
ary thermometer tbe beat is not sensible as heat, for the reason that it is 
being used up in the wnrk required to effect that separation of the par- 
ticles of matter which constitutes its passage from solid to liquid or 
liquid to gas. 

Tlie amount of boat required to bring about tbe passage of a given 
weight of a given sulwUxnce from the denser to the rarer form is alw*ays 
tbe same, aud tbe temperaturt imiicated by the thermometer dnnug this 
passage is always the same for that substance, unless in either case a modi- 
ticatiuu lie caused by a variation in pressure. The degree of temperature 
iuditvteil by the thermotucter while a substance is passing from the solid 
to the lu^uid state is called its f uAng-ixyiut ; that indicated during lU paa- 
aage from the Uquiil to the gaseous form, its ho\hng-pwrU. 

The absorption of beat by a yolatiUzing Uc^uid is utilized in the arte 
sod in cnedioioe for tbe production of cold (which is simply the absence of 
heat), in the manufacturd of artificial ice, and in tbe production of loc^anee- 
tltesiu by the ctber-spiuy. The removal of heat from the body in this way. 
by the evaporation of perspiration from the surface, U an important factor 
in tbe maintenance of the body temperature at a point oonsUteni with life. 

When a substance passes fr^m a rarer to a denser form U gives out— 
Uberates^au amount of beat equal to that which it absorbed in ite panage 
in the opposite direction. It is for this reason that, while we apply beat 
tro convert a liquid into a vapor, we apply cohl to reduce a gas to a liquid. 
As a rule, the tbermometrical indication is the same in whichever flirection 
tbe change of form occurs : Home substances, however, solidify at a tern* 
|ierature slightly different from that iit which they fuse. 

Most HoUda, when heated, are first converted into liquids, and these 
into gases ; there are, however, some exceptions to this rule. Most vapors 
when coudonsod pass into the liquid form, and this in ium into tbe solid ; 
H<)rDv vubetsnces, Itowewr, are con<lense<l from the form of vapor directly 
to that of solid, in which case they are said to mbtime. 

DlvlaiblUty. — AU sulietanoes are capable of being separated, with 
greater or leas facility, by mechanical means into minute particles. Witb 
suitable apjiaratus, gold may bo divided int^ fragments, visible by the aid 
of the micvoncopo. whose weight would lie |«e(iM\soBrv <^f s grain ; and 
it is probable that when a solid is dissolved in a lii^uiu s still greater sub- 
dirisioo is attained. 

Although wo have no direct ei peri mental evidence of the esietence of 
a limit to this di risibility, we are warranted io believing that matter is not 
infinitely divisible. A stroog argument in favor of this riew being that, 
after physical subdiviviun has reached the limit of ite power with regard to 
compound subetAncea, these may be further divided into disiimilar bodies 
by onemical meaua 

The limit uf mechanical subdivision is ths molecuie of tbe pbyaiciet» 
tbe smallest quantity of matter with which he has Uf deal 

8 

ElemeQte. 



laUer part of the last century, 1777, that Wenzel, of Dresden, implied, if 
he did not distinctly enunciate, what is known as the Law of reciprocal pro- 
portions. A few years later, Iticbter, of Berlin, confirming the work of 
wennl, added to it the law of definite proportions, usually called Dalton’s 
fint law. FiniJly, as tbe result of his investigations from 1804 to 1808, 
Dahon ad d ed the law of multiple proportions, and, reviewing the work of 
his predeeeaaors, enunciated i&b results clearly and distinctly. 

Considering these laws, not in tbe order of their discovery, but in that 
of their natural sequence, we have : 

Ths Law or Dinxru PsoFOunuKS. — The reUUive weights of elementary 
$^Umtance» in a oompound are definite and invariable. If, for example, we 
analyxe water, we find that it is composed of eight parts by weight of oxy- 
gen for each part by weight of hydrogen, and that this propo^on exists 
in every iostanoe, whatever the source of tbe water. If, instead of decom- 
poaing, or enof yhng water, we start from its eleinente, and by eyntheaie, 
caoBS them to mute to fonn water, we find that, if the mixture be made in 
the {voportion of eight osygen to one hydrogen by weight, tbe entire 
quanti^ of each gas will be consumed io the formation of water. But if 
an excera of eithw have been added to tbe mixture, that excess will re- 
main after the combination. 

Compounds are eubetoncee made up hao or more elemente united with 
each other «a definite proportiooe. Gomponnds exhibit properties of their 
own, vriiieh differ from those of the constituent elements to sneh a degree 
that the propertiea of a compound can never be deduced from ■ knowledge 
of them of tne constituent elements. Common salt, for instance, is com- 



1* 

posed of 39.32 percent of the light, bluish- white nietid, sodium, and CO.dS 
per cent of tbe green isb-y silo w, suffocating gas, chlorine. 

A mixture is composed of Hoo or more subtitancrs, elements or compounds, 
mingled in any prop^ion. The characters of a mixture may be predicateil 
from a knowledge of the properties of its constilueuta. Thus sugar and 
water may be mixed in any proportion end the niixture will have tl)c 
sweetness of the sugar, and will be liquid or solid according ns the liquid 
or solid ingredient predominates in quantity. 

T«e Lhw Of Hwnpit Paopostio.vs, — ir/iirn two elements unite uiih ^ach 
other to form more than one compound, the rej»u/^in <7 comp^mnds contain 
sinip^ muUifde provoritons of one element as compared wUh a constant yuan- 
tdtf of the oiher^ 

Oxygen and nitrogen, for example, unite with each other to form no 
less than five compounda Upon analvsis we find that in these ths two 
eleoisDla bear to each other the following leUtions hy weight ; 



In the first, 14 ports of nitrogen to 8 of oxygen. 

Id the second, 14 parts of nitrogen to 8 x 2 s'lfi of o.xygon. 
In tbe third, 14 parts of nitrogen to 8 x 3=24 of oxygen. 
In tbe fourth, 14 parts of nitrogen to 8 * 4- 32 of oxygen. 
Id tlie*fifth, 14 parts of nitrogen to 8 x 5=40 of o.^ygea. 



The Law or RtcirsoCAL I^rofmoNS.— The ponderable gtiantitiesin which 
substcnces unUe with the same substance erpress the relation, or a simple mul» 
ttple theretf, m which they unUe unfA each •dher. Or. as Wenzel stated it, 
*‘the weights 6, b\ b" of several bases which neutralize tlio same weight a 
of an add are the sams which will nsuiralize a constaut weight o of 
aootber acid ; and tbe weights a, a', a" of different acids which neutralize 
the same weight 6 of a base are tbe same wlucb will neutralize a constant 
weight of another bass 6’." 



If vrs examine the various subatancea existing upon and io our earth, 
we find that many of them oan be eo decompose as to yield two or 
more other substance^ distinct in their properties from tbe eubetsoce 
from whoea decompodtion they reeulted, and from eadi otbbr. If, for 
example, sugar be treated with fulpburic add it blackens, and a m 



of charcoal teparatee. Upon further examination we find that water has 
iroduo^. From this water we may obtain two gases, differing 
from eacb^other widely in their properties. Sugar is therefor made np of 



abo been pi 



carbon and tbe two gBses, hydrogen and oxygen ; but it has tb^ropertiee 
of sugar, and not &ooe of either of iU constituent parte. Tnere is no 
n^od known ^ which carbon, hydrogen, and oxygen can be split up, as 
sugar is, Into other disdmiUr aubataccea 

An dement or simple substance it a substance which cannot by any known 
moans be spOt up into other distimxlor bodies. 

The number of well-characterized elements at present known is suty- 
itx. During a few years past the discovery of other elements not include 
in the above nnmM,d«cijpium,phi7ippium,davyium, uoruw^iam, and nep* 
iwiM'vm, has been onnounoM 

Laws Gowamlng the Combination of demoDta, 

The alebemista, Arabian and European, contented tbemeelvee in accu- 
mulating a store of knowledge of isolated pbenoinena, without, as far as 
we know, attemping, io any serious way, to group them in such a manner 
ss to learn the laws governing their occurreDce. It was not until the 



The Atomic Theory. 

The laws of Wenzel, Richter, and Dalton, given above, are simply gen- 
eralized statemsnta of certofn groups of facts, and, as such, uot oolv admit 
of DO doubt, but ars the foundations upon which chemistry an an exact 
science is based. Dalton, seeking an explan atiou of tbe reason of being 
of these facts, was led to adopt the view, bel<l by the Greek philosopher 
Democritus, that matter vraa not infinitely divisible. He retained the name 
<gam^drof«»5 = indivisible), given by Democritus to tlu* ultimate particles 
of which matter was supposed by him to be composed ; but rendered tbs 
idea more precise by ascribing to these atoms real magnitude and a 
definite weight, and by cousidering eleiuentaiy substances as mode up of 
atoms of tbe same kind, and compounds as consisting of atoms of diflereut 
kinds. 

This hypothesis, the first step toward tbe atomic theory as entertained 
to-day, afforded a clear explanation of the nuiaericol results stated in the 
three laws. If hydrogen and oxygen always unite together in tbe propor- 
tion of one of the former to eight of the latter, it is because, said Dalton, 
tbe compound conaists of an atom of hydrogen, weighing 1, and an atom 
of oxygen, weighing 8. If, again, in the compounds of nitrogen and oxy- 
gen, we have tbe two elements uniting in the proportions 14 I 6 
14 : 8 X 2 14 : 8x 3 14 : 8 x 4 14 : 8 x 5, it is because they ars 

10 

severally composed of an atom of nitrogen weighing 14, united to 1, 2, 3, 
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4, or 6 Atoms ot ox^geo, each weighing 8. Further, th&t compoimdfl do 
Dot exist io which fraction of 8 oxygen entere, bemuse 8 is the weight 
of the indiriaible atom of oxyges. 

One of the chief adTaot^es of Dalton's hypotheeU is in the introduc* 
tiOD of this precise and simple relation between the quantities of the con- 
stituents of a compound. Chemiats before Dalton's day. in eipreaaing 
the results of their analyses, did not progress beyond statements of the 
percentage composition. Expressing the composition of four of the 
carbon compounds in percentages, we have : 

OftfbOD. HTdragM. OxTsae. 



Marsh gas 75.0 26-0 =100 

Olefiant gas 85.7 14.3 =100 

Carbonic oxide 42.9 ,... 67.1 =100 

Carbonic acid 27.3 72.7 =100 



These figures eoDYey nothing beyond the mere eenUaimal composition 
of the eubstances which they express. The cardinal point of IMton's dia- 
corery lies in his translation of them into the simple relatioxts : 



OtfMi. 



Marsh gas 6 

Olefiant gas 6 

Carbonic oxide 6 

Carbonic acid 6 



2 

1 




I 4 
8 
16 



Dalton’s hypothesis of the existence of atoms as definite quantities did 
not, however, meet with general acceptance. Davy. WoUaaton, and others 
ooDsidered the quantities in which D^ton h ad found the elementa to unite 
with each other, as mere ^oportional nurnbern or tguivaienU^ as they ex- 
pressed it, nor is it probable that Dalton’s views would have received any 
rarther recognition until such time as they might have been exhumed 
from some musty tome. Usd their publication not been closely followed by 
that of the results of the labors of Humboldt and of Gay Lussac, concern* 
tng the wiume* io which gates unite with each other. 

In the form of what are known as Gay LoMac's Uwa, these results are : 

.Arsf . — There exiete a timpU rel^ion beivieen the voiumee ^ gaea iMck 
comfitne uaf4 each other. 

Second.^Tkert exiete a eimple reiation between the stem of the volumes 
^ the conetUuerU gaeee, and the voiume of the gae formed hg their union. 
For example : 



} TolaM oBkrflM Wirh 1 *ahiat hydros W rom t wJaii- mM. 

I •sygtB chUM mild i vnlQfWt brirogw U tom * moti'iwa of «tMt. 

I «oian>« aUfOfVB uoiM vkh 8 volsma* h^drofOB to tom i voleov* aaoiettl*. 

\ voluiao oaj'fOB nUto* vltb I voluoio altnagOA to fom 4 toIwmi olifio osl^. 

1 «oluso •xiX'A 00 I 6 M with S volyiDM «o(era 8 •etooioo sttfWaosU^ 

Berrelius, basing ble views upon these results of Gay Lussac, modified 
the hypothesis of D^ton and established a distinction between the equiva» 
leTiU and atom#. The comuosition of water he expressed, in tbs notation 
which he was then introauciug, as being H,0, and not BO as Dalton’s 
bypothesia called for. As, however, Berzelius still considered the etom 
or oxygen as weighing S, he was obliged also to consider the stoma of 
b^rdrogSn and of certain other. elements as doable stoma — a fatal defect in 
bis ay stem, which led to its overthrow and the re establiahineDt of the 
formula HO for water. 



S5.5 chlorine to 1 hydrogen. 

16 oxygen to 2 hydrogen. 

14 nitrogen to 3 hydrogen. 

And as siD^e molecules of bydi-ogen, oxygen, and nitrogen are in these 
combiDstione sobdivided to form 2 molecules of hydrochloric acid, water, 
and ammonia, it follows that these molecules must each contain two equal 
quantises of hydrogen, oxynen, and nitrogen, Use in sue than the mole* 
eulee themselvea. And, toraer, as in these instanoes e»icb molecule con- 
tains two of these smallsr quantities, or otont#, the relation between the 
weights of the moleculM must be also the relation between the weighU of 
the atoms, and we may therefor express the combinations thus : 

1 atom chlorine weighing 35.5 unites with 1 atom hydrogen weighing 1 ; 
1 atom oxygen weighing 16 unites with 2 atoms h}*di'ogeii weighing 2 ; 
I atom nitrogen weighing 14 unites with S atoms hydrogen weighing 3 ; 

and oonsequeoUy, if the atom of hydrogen weighs 1, that of chlorine 
weigha S5.6, that of oxygen 16, and that of nitrogen lA 



Atomic and Moleoular Wei^ta. 

Aiomio Welftit. — The distinction between molecules and atoms 
nay be exp r essed by the following definitions : 

A motoL'uIejie the amdUete quantUg o/aug eubeianee that can exist in lAe 
free eUtU. 

12 

An otom it the emaUeei quanUlg of an eUmcTiiarg eubetance that can en/er 
into a chemical reaction. 

The molecule is always made up of atoms, upon whose nature, num- 
ber, and arrangement with regard to each other, the properties of the eub- 
sta noe depend. In so elemeutaiy substance the atoms composing the 
molecules are toe seme in kind, and usually two in number. In com- 
pound eubstances they are dissimilar and vary in quantity from two in a 
simple compound, like hydrochloric sdd, to hundreds or thousands in 
more oompfex subetances. Tite word atom can onlg be used in epealAng •/ 
an elemeniarg body, and that only while it i# paeaing through a f'cacHoTU The 
term mcleeute qppftet indiffermUg to elenienle and compounda. 

The atoms ^ve definite relative weights ; and upon an exact determi- 
nation of these weigh U depends the entire science of quantitative analyti- 
cal chemistry. They hsve been determined by repeated tuid careful 
analyses of perfectly pure compounds of the elements, and expreea the 
weight rf one atom cf dement ae compared with weight of one atom of 

hgdragen, that firing the lighted element known. It is also the weight of a 
volume of the elenmt, in the form of gas, which would occupy the same 
volume, under like pressure and temperature, aa an amount of hydiogec 
weighing one. What the obeolute loetgh/ of an atom of any element may 
be we do sot know, nor would (he knowledge be of any service did we 
possess it. 

The foUowing table contains a list of the elements at present known, 
with their atomic weights : 




BLEXBSrs. 



It was reserved to Gerhard t to dearly establish toe distinctioo be- 
tween atom and molecule ; to observe the bearing of the discoveries of 
Avogadro and Ampere upon chemical philosophy ; and thus to establish 
the atomic theory as entertained at present. 

As s result of his investigations in the domain of organic chemistry, 
Gerbardt found that, if Dalton's equivalents be adhered to, whenever car- 
bonic acid or water is liberated by the decomposition of an organic sub- 
etonos, it is invariably in double equivalents, never in single ones ; always 
200, or 2HO or some multiple uereof, never CO, or fiO. He further 
found that if the equivalents 0 = 6, H = l, and 0=8 be retained, tbe for* 
mulm became such that the equivalents of carbon are always diviatble by 
two. In fact, he* found the same objections to s^y to toe notation then 

Berzeuos. 



»DieCBQt 

in use that bad been urj^ against of 

la 1811, Arogad^, nom purely phyai^ reeearobea, had been enabled 
to state the law which is now known by hia name, to the efibet that equal 
volumee rf ail gaeee, uiider like coTuiitioni <f fempe^ure and preeeurty con- 
Iria equal num^rs of moieculee. 

In toe hands os Gerbardt this law, in connection with tboae of Gay 
X«ussac, became the foundation of what is sometimes called the ** xsew 
chemistry. " Bearing in mind Avogadro's law, we miy translate the first 
three combinations given iu tbe table on p. 10 into tbe foUowing ; 

1 nolMHa ohlonM «nKa* with I toolMte hrd We to imm t Boteatoi brendilorta 
1 Mlwah on^M with b^<trof« (d tom t vtpoo of 



I iiiMgwn o9icto wUb t totAocttkt BydragB tP fona % iMtooiot 






But the ponderable quantities in which these oombinations take pla ce 



AIobIbIqb 
aadnooy 
fimaie .. 
Barinv .. 
. 

Boros 

Bro&iao . 

Caaiom .. 
Oalolasi . . 
OarboB . . . 
Otrloa... 
<^loriM . 
Cbromiiuik 
Cobah.... 
Coppor 
DidymioB 
frblQB . . 
FlooHae . 
GsHIiib . . 
OloriaoB 
9oU 



A. 

SysW. 


B. 

AWoUe 

•ecbc 


Kahs. 


A. 

sr«M. 


B, 

AftMBla 

wWfbt. 


Al 


S7.« 


HydrogoD 


B. 


1 


8b. 


m 


ladiam 


In. 


118.4 


As. 


74.8 


lodlao 


L 


186.86 


Be , 


1M.9 


IHdlua 1 


If. , 


199.7 


81 


206.6 


IfOO 


. ?o ' 


66.9 


Bo. i 


11 


Lsatbsfiiiua 


U i 


188.6 


Br. 


72 268 


Load 


Pb. 


906 22 


C4. 


111.6 


Lltblom . . .* 


U 


7 


Cb. 


183.6 


Mftgaosiott 


Hg 


94 


ce 


40 


ICaagaaoM 


Mn. 


54 


c. 


11.274 


Koroarr 


! Bg. 


122 7 


Cs. 


141 


Molybdoaum 


Mo. 


26.6 


CL 


d&ibi 


Ntckol 


Nt. 


68 


Cr. 


614 


Niobium 


Nb. 


24 


Co. ; 


56.2 


Nitrogen 


N. 


14.044 


Cg. 


68.6 


Otmium 


0*. ' 

1 


128 6 


D. 1 


144.76 


OxyRvn 


0. 


14 


& 


166.2 


' PkllftAlRm 


Pd. 


106.7 


n. 


12 


Phospliorns 


P. 


ai 


Oa 


68.8 


PIsUnna 


Pt 


124.4 


01. 


2 


1 PoUotiniB 


K. 


82.187 


An. 


126.9 


1 EhocUnm 


Bb. 


104.1 
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EL EMENTB. — Om AViMd. 



oinM. 



K40 


' 1 

A. i 

SfiuUoi. 


B. 

ACvAk 

MlfSt. 


1 

Xaiu. 


RuUidlun ......... 


Rb. 


85.8 


nslUncB 


RuiUeiiiutn ......... 


: Bu. 


104.3 


Tborinm 


SoAlldlUBl .......... 


So. 


44 


Tin 


SeUQlum 


So. 


78.8 


TlUaloBi 


aili«'nn 


St 


98 


Tnn^MaH 




5o. 


107,075 


TTpaninm 


AMInm ' 


91908 




Btroutlun 


Sr. 


87.4 




AiilnUiir 


a 


81.984 


Yttalmn 


T*iir»lMTn 


To. 


163 


7.1*1 A 


TsUurium ' 


Te- 


128 


ZlreoDlum 






1 





4. 



rt 

Th. 

an. 

•n. 

w. 

u. 

V. 

Yb. 

T. 

Zb. 

£r. 



8 . 

AM0i« 



M.7 

ass 

m.7 

4S.S9 

1S&.S 

S8S.I 

Sl.t 

in.7 

s»:s 

S4.S 



Id some cMes the ratultB of Aiudnei ore each ns would Bgveo with tip> 
TBlues Bi the stomio weight of en elemeDt oqutll^ well. In thia we 
can decide which is the correct velae bj the lew of Dolong Petit 

These obeerTora found that while the etoixuc weigUte of tbe elements ven 
greatly from each other, the epecihc heete (see p. 38) di^r from Meh 
other in an opji^te manner, and to such an estent th^ t^ prodoot ob* 
tained by multiplying the two together doee not rmrj much from 6.4. 
Tbie product ie known u the (Uonitc fiMi. When by analyeie it it not poe* 
eible to determine which of two numbere it the correct tiomic weight of 
to element, that one ie eelected which, when multiplied by the tpboLc 
heat, gives a reeult moat nearly approacbi^ 6.4, 

The atomic beats of boron, corbon, silicon, sulphur, and phosphotut 
are subject to great Tariatiooe, at is ehown In the following tame : 



1$ 


]4 


St 


1 nc^bena..... 


«S 


81 


m 


as 


n 


14 


' iJiMic 


las 


n 


•5 


cs 


n 


1S4 


Ntoo»c 


u 


14 


tt 




m 


•B 


lYfartnm 


• 


m 


78 


SIS 


mi 


U 


Cad Bins....... 




lU 


111 


ss 


m 


lai 


. Ui«etii7..... ... 


vu 


m 


no 



The atomic weight being, in most of the ebore instanees, tqotl to the 
vapor density, and to half £e molepnlar wsigbt, it may be inmired thsi 
the flsofecWee theae eUmenta roTwi*f of fteo <Ucm». ^otioeabW dieeie^ 
andes exist in the cate of four elements. The molecular ws^btt of 
phospb^Dt and arsenic, at obtained from their vapor dennties, are not 
^able but four times as grest as their atomio weights. The moleeules 
M ^lospborut end arseniQ ere, therefor, supposed to contain four atoms. 
Thoes of cadmium and mercury contain bat one atom. 

▼nlanoe or Atomiolty 

It is knovrn that the atoms of different elemeatt potssss difftrsnl 
powen of combining with and of replacing atoms of hydrogen. Thus : 
One atom of chlorine combines with one atom of hydrog^ 

One atom of o^gan combines with two atoms of hydrogen, 

One atom of nitrogen combines with three atoms of hy£og«n, 

One atom of earbm combines with four atoms of hydrogen. 

7%e vefenee, aiomicii^, or oquivoience of m aiemeru is the ioinntm^ 
power of ooe <f its atom ex octfipored with tnai of one stom q^Ayrfrogsia 
ElaDenta may be clsMided according to th^ valsnoa int^^ 

1 5 

UoivaLeot elerucnts or mouadw Ci' 

Bivalent elemt^oU or ilya<]8 O' 

Trivalent elcincuu or triade B ' 

Quadrivoleut elements or tetmds C"' 

Quini|uivalrnt eletuents or pen tad k 

Sexvalcid eleinenta or Uesjuls 







‘sr.*“ 


Atamh 

Mat 




1 


wSf 




OrrMinw) 


■4 * 88.S* , . . 


. (t.uih 


8.U 


Cry«4(UMd 


M • n.e> 


sun 


an 


OrrawliiMd 


M4- ... 


.. um? 


&01 


CmUUM 


•4 4- 


4.1SS4 


lao 


OrriUJtM 

Aa^bMa 


•t ns.ir .... 


.. o.«es 
... M.IM 


I. Be 


OrywallWie 

roMd 

1 


•K + nX4“ 




sjsn 

o.m 


an 

4M 










; evLaavlL 


. 














1 0TtW*6a»W 


•1+ •“ 


am 


an 










OftlMtftawMt 


u* 


0.1186 


an 


O4M0K. 








1 


S4’£ 




i.n 


niMiiMd 


•t <- so.v. . . 


. .. O.0SS5 


0.76 


Oaotwlr tuad 


oSSn 


140 


plainoad 


M + 140“ 


... OVfIB 


t.« 






J>i4nwnd 


at 4-aW' .... 


... O.AleO 


S.6J 


raoavt«6S% 










at - S 0 > ... 


.. C.llSd 


i.tr 




a-* 7W 


0.114 


Mt 




Ud* IWS".... 


... ti.IMt 


s.oe 


r«llav 


•» 4- IW 


em 


Mi 


On»Hlta 
WM cOaro< 


M 4-err.r .. 

«i . 


. 0.4670 

U.t4kS 


an 

l.tG 


1 (rlqaU 

1 ABorpbaia 


m+\ar 

U4 Be 


aw 

0.11D 


an 

iti 



It will be observed that, as the temperature of tbe eolid element is in* 
creased, the atomic heat more nearly approachee 6.4. It will farther Iw 
noticed that thoee elemeiite with which the perturbadoni occur are tboee 
which are capable of existing in two or more allotropio forms (ese p 81). 
As in the poseege of m) element from one allotropio condition lo asoiber, 
absorption or liberatloo of beat elweji takee place, ee tbe reeult of ‘'iote* 
rior work ; '' it ie probable that tbese pertnrntione are due lo a constaoi 
teudeocy of the element lo paee from one allotrople coodiUoo to another. 

14 

Tbe atomio beats of thoee elementary gaeee which have only been 
liquified by enormous cold and preesare are toWrmbly constant at 8.4. 

Moleoular Woight. — The moUcuUir weight ofo tubetance u the teeigfu 
of iU vtolecule ae compared tviih the weight ef on atom of hydrogen. It is 
eleo, obviously, the eum of the weights of all tbe atoma making up tbe 
molecule. 

A very ready means of determining tbe molecular weight of any suV 
stance wliieh we can convert into a gas is based upon Avogedro'e law. 
The ep. gr. of a gas ie tbs weight of a given volume as compered with that 
of su equal volume of hydrogen. But these equal volumei contain equal 
numbers of molecules (p. 11), and therefor, in determining tbe sp gr. of 
a gas. we obtain tbe weight of its molecule as compared with that of a 
molecule of hydrogen ; and, as tbe molecule contains two atoms of hy- 
drogen, while one atom of hydrogen is the unit of comparison, it follows 
that the epecific gravity <f a poo, multiplied by ftro, ts tfs mofsctdar teripAf. 

For example, tbs gas acetylene and tbe Uouid bensene each contain 
62.31 per cent of carl>on, and 7.66 per cent of hydrogen ; which is equiv- 
alent to 24 parts, or two atoma of carbon ; and 2 parts, or two stoma of 
hydrogen. The sp. gr. of acetylene, referred to hydrogen = 2, is 18 ; 
its molecalar weight is, therefor, 26, and its molecule contains two atoms 
of carbon and two atoms of hydrogen. Tbe sp gr. of vapor of bentene Is 
36 ; its molecular weight is, therefor, 78, and Its molecule oontaiAS 
atoms of carbon and six atoma of hydrogen. 

Tbe vapor densities of comparatively few elements are known : 

Atemto Mo)«eBlar T^per AtHmio Hob 

•SP*- ^ 






V^or 



vMfrSe. 

I 






T^per 
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Elements of eveu valence. »>.. those wlucU are bivalent, qnadnvalenh 
or sexvalent, are HOiiietimea railed orfiadH : ilioee oi uuitvvn vidence being 
deeiguated as penHmdu. 

In notation the volenre is iiKlicuited. an ulx»ve, by signs )>Ured to tbe 
rigid and above Uio symbol of the element 

Bat the valence of the elemenU is not fixed n/ul invariable. Tliua 
while chlorine and icxline each combine will) hydrogen, atom for atom, 
and in those coiupouuds are coiisequently umvolcnt, they unite with each 
other to form two compounds-^me containing one atom of iovUne and one 
of chlorims, the other containing one. atom of iodine and three of chlorine. 
Chlorine being n Divalent, iodine is obviously tri valent in Urn second of 
these ooiupouiida. Agmu, phosphorus fonus two chhn ideSi one coutniu* 
ing three, the other five atoms of chlorine to one of phosphor ua. 

Id view of these facts, we must consider, either : 1, that tbe valence of 
an elemebt is that which it exhibite in ite most saturated compounde, os 
pboephonis in tbe pentachloride, and tliat the lower com]>ounds are non* 
saturaled and have free valeQoea ; or 2. that the valence is variable Tlie 
first supposition depends too much upou the chances of discover}’ of com* 

G uods in whi<*h toe element has a higher valence than that which might 
considered aa the maximum to*day. Tbe seoon<1 suppositioD — not with* 
standing the fact thal, if we admit tbe possibility of two distinct valences, 
we must also admit the ]>oeribdity of others— i a certniuly the more tenable 
Bod tbe more patund. i>i epeaking, ihenfor, of the i'aifMce of an eUmept, 
we mwd not consider U os on oheofufe qtuUity of xtn atome, but eimply a$ their 
combining power in the porticabir chee of ctunpounde under coneideration. 
Indeed, compounds ere know a in whose molecules the atoms of one ele- 
meot exhibit two distinct vaJeacea ; thus, lUDmunium cyanate coutauie two 
atoms of oitre^n : one in tbe ammonium group is quinquivalent, one in 
the acid iwlical is trivalent 

When an element exhibits cUfTerent valences, these differ from each 
other by two. Thus, phosphorus is trivalent or quinquivalent ; platinum 
is bivalent or quadrivjdent 

Symbols — Formule — SquatlonB. 

Stmboia —T hese are conventional abbreviations of the names of tbe 
elements, whose purpose it is to introduce simplicity and exactness into 
descriplione of chemical ncUona They consist of tbe initial letter of tbe 
Latin name of the element, to which is usually ridded one of the other 
letters. If there be more than two elemente whose names begin with tbe 
same letter, the ringle-lettar symbol is reserved for the commonest ele< 
meat. Thus, we have nine elements whose names begin with C ; of these 
tbe commooest is Carbon, whose symbol is C ; tbe others have double* 
letter symbols, ss Ohlorine. Cl ; Cobalt, Co ; Coprper, Cu (Cuprum), etc. 

Three aymboU do not indicate rimply an ind^erminate quantity^ but one 
atom of the correeponding element. 

16 

When more thao one atom is spoken of. the number of atoms which it 
is desired to indicate is writteu either before the symbol or, in small ligursa, 
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after and below it ; thus, H indicates one atom of hydrogen ; 2C1, two 
atoms of cbionne ; C^, four aioius of carbon, etc. 

FoaMi^L-B. — What the symbol is to tbe element, the fonnnla is to the 
compound ; by it the number &od kind of atoms of which tbe molecule of 
a substance is made up are indicatecL The simplest kind of foraiuhe are 
what are known as em^in'ccf fonnula^, which indicate only the kind and 
number of atoms which form die compound. Thus, HCl indicates a mole- 
cule composed of one atom of hydrogen united with one atom of chlorine ; 
5H.p, dve molecules, each composed of two atoms of hydrogen and one 
atom of oxygen, the number of molecules being indicated by the proper 
numeral placed before the lonuula, in which place it applies to all the 
symbols following it. SomeUmes it is desired that a nmneral shall apply 
to a part of the symbols only, in which coae they are enclosed in parenthe- 
ses ; thus, AI, (SOJ, means twice Al and 3 times SO,. 

For other Tnrietiea of formulae, see p. 23. 

Equatio.hb are combirations of formulie/vnJ algebmio signs so arranged 
aa to iudicate a diemical reaction and its results. Tbe signs used are the 
plus aud equality signs \ the former being equivalent to ** and," and the 
second meaning have reacted upon each other and have produced.'* The 
substances entering into tlie reaction are placed before the equality sign, 
and the products of the reactiou after it ; thus, the equation 

2KHO + H,SO,= K,SO, + 2H,0 

means, when translated into ordinary language : two molecules of potaab, 
each composed of one atom of potassium, one atom of hydrogen, and one 
atom of oxygen, and one molecule of sulphuric acid, composed of one atom 
of sulphur, lour atoms of oxygen, aud two atoms of hydrogen, have reacUd 
upon each other and have prfMiuced one molecule of potaasium sulphate, 
oompoMd of one atom of sulphur, four atoms of oxygen, and two atoms of 
potassium, and two molecules of wster. each com posed of two atoms of 
oydrogen and one atom of oxygen. 

As DO material is ever lost or created in a reaction, the number of each 
kind of atom occurriog before the equality sign in an equation must al- 
ways be the same as that occurring after it 

Bleotrolyaia. 

When a ^Ivunio current c( sufficient ix>w«r is rntule to pass through 
a ootn pound liquid, or n solution of .k compouml capable of conducting the 
enmni, a deco m position of the compouna almoat invariably ensues. 

The terminals by which tbe current is conducted into tbe liquid are 
known as the pofer or efer(rode$» and for this purpose are best made of 
sheets of platinum. Tim poie oonneded wUh the copj/ir, carbon, oridaiiuum 
end of (he battery u hnowt as the hceilive pole ; (hat nonnecled uhin the tine 
end or the negative pole. The uecompoeition by the voUaic current is 
known aa dedrolgein, aud the liquid subjected to decomposition is called 
an electrolyte. 

When oompousda ore eubjected to electiolysis the eonetitoeot ele- 
mente are not dieoharged throughout tbe mass, ultbougb the decompositioo 
occurs at all points between ine electrodes. In compounds lUAue up of 

ir 

two olemrnts only, biitary compounds, ooe element ie pven off at each of 
the poles, entirely unmixed with the other, and always f^m the same pole. 
Thus, if hydrochloric acid be subjected to electrolysis, pure bydrogeu ie 
giveu off at the negative pole and pure chlorine at the po«itive pole. 

lu the case of compounds cootaining more thaa two elements, a simi- 
lar decomposition occurs ; one element being liberated at one pole and 
the remaining group of elements eeparating at the other. Thia primary 
decoiupoeitiou la frequently modified as to its final products by iutercur- 
rent cuemic^d reactions ; indeed, tbe group of elements liberated at one 
pole is rarely capable of separate exiatence. When, fur instance, aeolu 
tion of pdta.Hsiufu aulplmle is subjected to elecirolysis the liquid in the 
arm of the tube connected with the positive pole becomes s<ud in rea^ 
tioD, aud gives off oxygen ; at the same time the liquid on the negative 
side becomes alkaline, and gis*ea offs volume of hydrogen double tbat of 
the oxygen liberated. lu the first place, the potssuum bulphats molecule 
is decoiupoBcd iuto putassium nudtbe group SO, : 

K,SO. = SO. K. 

Tbe potassiuni liberated at the negative pole ire mediately decomposes tbe 
surroun<lmg water, fonimig potash and liberating hydr^en ; and ibe group 
SO, liberated at the positive pole immediately reacts with water to form 
eolphurio acid and liberate oxygen : 

K, + 2H,0 = 2KHO + H, and SO, + H,0 = H,SO, -f O. 

In the electrolysis of chemical compoonde the different elements and 
groups of elements, such as SO^ in tbe exsm|^e given above, known as 
rend^tes or radicals, seem to be possessed of definite electrical chaiactere. 
and are given off at one or the other pole in preference. Those which are 



given off at the poeiiive or platinum pole are supposed to be negatively 
electrified, and are therefor known aa dectrxhnegaHoe or ofridulovs efe- 
ments or rteidues ; those given off at the negatioe pole, being positively 
electrifieii, are known as clectro-poKitiiMi or batsyloua elements or reeidues. 
The following are the electrical charactera of Uie principal elements snd 
residues : 



Elsctbo-nxoatxve oa Acrnuioca 



Oxygen, 

Sulphur, 

Nitrogen, 

Cbionne, 

Iodine, 

Fluorine, 

Pbospborae, 

Seleuium, 

Arsenic, 

Chromium. 



Molybdenum. 

Tungsten, 

Boron. 

Carbon, 

Antimony, 

Telluituin, 

Niobium, 

Titanium. 

Silicon, 

Osmium. 



Betid ues of acids remaining after 
the removal of a number of hydro- 
gM atome equal to tbe basiei^ of 
tbe add 

18 



ELscTBO-PoerTTvi oa Bssnoca 



Hydrogen, 

Potassium, 

Sodium. 

Lithium, 

Btuium, 

Strontium. 

Calcium, 

Blagnsaium. 

Glucinium. 

Yttrium, 

Aluminium, 

Zirooniom. 

Biangtneee. 

Zina, 

Cadmium, 

Iron. 



Nickel, 

Cobalt, 

Cerium, 

Lead. 

Tin. 

Bismuth, 

Uranium, 

Copper, 

Silver, 

Mereary, 

Palladicun. 

Platinum, 

Bhodium, 

IriditttD, 

Gold. 

Aleoholio mdiflidi. 



Adda, Boob, and Salto. 



An and ie a compound of an eleciro-ntgaixoe dement or residue with Ay- 
drogen ; loAirA hydrogen il an part with in change for an dectrO‘posUive 
dement wUhout formation of abane. An acid may also be defined as a com- 
pound 6ody wAicA evoloee roofer 6y Utoefion upon pure eaudic potash or soda. 

No substanos *wbicb does not contain hydrogen can, therefor, be called 
an acid. 

The haeicity of an arid is (he number of replaceable hydrogen atoms con- 
tained in its molewU. 

A monobasic acid is one containing a single replaceable atom of hy- 
drogen. as nitric acid. HNO, ; a dibasic acid ia one contaioiog two such re- 
placeable atoms, as sulphuric acid, B,SO. ; a trtbosic acid is one containing 
thm replaceabU hydrogen atoms, as pbospborie acid, H,PO.. PofyAosic 
acids are such aa contain more Ihnn one atom of replaceable hydrogen. 

//udraeids are acids containing no oxygen ; or oxyacy/e contain 

both hydrogen and oxygen. 

The term 6oss ie regarded by many authors as applicable to any com- 
pound body capable of neutruhaing an add ; it is, however, more coneist- 
ent with modern views to limit the application of tbe name to such com- 
poujid subMtaffces as are capable of entering vUo '^'•uUe decomposition with 
acids to form soils and wafer. They may be considered as one or more 
molecules of water In which one-half of the hydrogen has been replaced 
by an electro-positive element or radical ; or as compounds of su^ ele- 
ments or radicals with one or more groups, OH. Being thus considered 
as derivable from water, they ere also known as basic hydrates. They 
liave the general formula, M, (OH).. They are motuUomic, dialomu;, 'K- 
atomic, etc., according as they con tala one, two, three, etc., groups orAy- 
dryl (OU). 

A double decompoeition is a reaction in tvhich both of the reoefin^ com- 
pounds are decompJsecf fo form two new compounds. 

Sulphobases, or hydrosulphides, are compounds in all respecta reaem- 
bling tbe bases, except that in them tbe oxygen of tbe base is replaced by 
eulpbur. 

Salts are subetances formed by the eubslUution of basylous radicals or de^ 
nenis for a pari or uu fAe replaceable Aydre^s cf an acid. They are 
always foraiM. therefor, when bsM and adds enter into double decomp^ 
ritioD. They are not. aa was formerly euppoeed, formed by the union of 
a metallio with a non-metallio oxide, but. as stat^ above, by the substitu- 
tion of one or more atoms of an elemsnt or radical for the hydrogen of tbo 
acid. Tboa, tbe compound formed by the action of sulphuric acid upon 
quicklime is not 8O,Ga0, but CoSO., formed by tbe inietchange of atoms : 

8 



end not 




it u. therefor, calcium sulphate, and not rdpHaie of lime, 

19 

Tbe term salt, as used at preBtfnt, applies to the compound formetl bj 
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the substitution of another element for the hjdfogen of any ncid ; nnU 
deed» riS used by some nathore, to the ftdds themBelves, which are con> 
fiidered as salts of bydrogeo. It it probable, however, that ereutualljr the 
name wlU be limited to such compounds as correspozid to acids whose 
molecules contaio more than two elemeDts. Indeed, from the earliest 
times of mo<lern chemistry a distinction bos been observed between the 
haloid ealits, z.e.. those the molecules of whose corresponding acids coD' 
aisted of hydrogen united with one other element, oo the one hand ; 
and the salts of the oxacids, Cc., those into whose com position oxygen en- 
teied, on the other hand. TJiis distinction, however, has graduallT fallen 
into the background, for the reason that tlie methods and condi&)ns of 
formation of the two kinds of salts are usually the same whea Me tasyfous 
element Mongg io that cfose usua/iy designated as meio/fur. 

There are, however, important difTereoces between the two classes of 
compounda There exist compounds of all of the elemente eorreapoDd> 
iog to the hydracids, binary compounds of chlorine, bromine, iodine, and 
sulphur. Ihere is, on the other band, s large class of elemente which 
sre incapable of forming salts corresponding to the oxacids ; no salt of an 
oxacid with any one of the elements tuually classed as meialloide (except* 
log hydrogen) has been obtained. 

Haloid salts may be formed by direct union of their constituent ele- 
menta ; osysalts are never eo produced. 

AotloD of Aoldj and Bases on Salts, and of Salts on saoh otbsr. 

If ao acid be added to a solution of a salt whose acid it xkearlj equals 
in chemical activity, the salts of both acids and the free acids tbemeelvea 
will probably eziet in the solution, provided both acids and salts are solu> 
bte. Thus ; 

2H,SO, + 3KNO, ss K,SO, + KNO, + H,SO, + 2HNO, 

BnJpburk PofeMklaB Snlpkarie KUrte 

nttnim. BlphMB klMa. •Od. Mia 

If on acid be added to a eoluUoa of a salt whose acid it greatly exceeds 
in activity, (he salt is decomposed, with fomation of th« salt of the stronger 
add and liberation of the weaker add ; both acids and salts bsing soluble : 

H,SO, + 20^,0, Na = Na^. + 2C,H,0^ 

SuHihnrteMlS. Sodtani mmum. S«Uus nlplMU*, iMtk mU. 

If to a Aolutiou of 0 salt whose add is insoluble in the aolvent need, sn 
add be added capable of formtog a soluble salt with ilM basylous element, 
fuob soluble salt is formed snd m add ia deposited : 

H.80. + aC..H,.O.Na = Na.S0. + 2C,.H..O^ 

Solvlittno ftdd, Bodlaa mmfUa. SodlqBi SWWk mM. 

If to a salt whose acid is volatile at the existing tempsraturs, an add 
capable of forming with the basylous element a salt fUed at the 
temperature be added, the fixed salt ia formed and the volatile add ei* 
palled. Thus, with the application of heat : 

H,80, + 2NaBO, = Na,90, + fiBNO, 

lAlcaukaas. ledl«ajUMM. aiSIOiMliasl*, 

20 

If to a solution of a salt an add be added which ia capable of forming 
an insoluble salt with the base, such insoluble salt is formed a^ piwcipi' 
tated : 



-I* Ba(NO,), = BsSO, + 2ENO, 

BoJpbHrteadd. Bulaia alMiH. BMtett — IpiMw. SluW Mia 

If to a solution of a salt whoee basylous slsment is insoluble a soluble 
base is added, capable of forming a soluble salt with the acid, gucb solnble 
salt is formed, with precipitation of the inaolubU base ; 

CuSO, + 2KHO = K,80, + CuH,0, 

CaprW «u]phtlr. PctAMum bjSnic- PWMdm wlphn. Cvprie b;dnW. 

If u base be added to a solution of a salt with whose add it is capable 
of forming an insoluble salt, such insoluble salt is formed sod precipitated, 
and the bw of the original salt, if insoluble, is else predpitated : 

BoH^O, + B;sO, = BaSO, + 2KHO 

B«rtaai hjdMte. PctMclum auiphau. BAftare BlpbAU, rniAWlmii bydraW. 

BaH,0, + Ag,SO, = BaSO, + 2AgHO 

SAflBin loSnt*. SU*»f AUpIiM. BArtao b^aIa SUva* bjerAte. 

When solutions of two salts, the adds of both of which form soluble 
salts with both bases, are mixed, the resultant liquid containa the four 
salts : 

3K,SO, 3NaNO, + Na,SO, -+■ 2KHO, + HsNO, 

RDaalUD Sodluii PoCai^ob SoaMnn PottMlna SoSioid 

•olphatc nlmtt. talpbACc. mlpbAM nlOiW. a^MU. 

or in some other proportion. 



U solutions of two salts, the acid of one of which is capable of uniting 
with the base of the other to form an insoluble salt, are mixed, such in- 
soluble salt is preexputsted : 



B*(NO,). 

mrtuA OlmM* 



Na^, = BaSO, -i* 

fLwWCT. irTphATA BArtoB —i pw.» 

N onxenoLature. 



2NaN0. 

Bodimn alOMe. 



^e names of the elements are mostly of Greek derivution, and have 
their origin in some prominent prroperty of the substance ; thus, p?io^ 
^oma, 4^ light, snd to bear. Some are of Latin origin, as «{aco>», 
from silex, flint ; some of Gothic origin, aa iron, from uzm ; and others 
an derived from modern languages, aspoteshum, from poi^h. Very little 
system has been followed io namiog the elements, beyoud applying the 
termination turn to the metals, and ins or on to the metaDoida ; and eveu 
to this rule we find such exceptions aa a metal called manr/anese and a 
metalloid called nJpAur. 



The names of om^imd substances were formerly chosen upon the same 
oompouzids with which the ol 

small, the use of usss fasdful ap^eUatfoti% conveying oo more to the 



r sm, os rather 
number of oomi 



ly^m, as those of the alaments. So long as 

ohemisi had to deal remained 



than 

they 




soma 



gave nse 



» unimportant Quality of the subeian^a to 
to comparatively Um inooDvenience. In 



which 

these 
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later days, however, when the number of compounds has naen high in the 
tbousaada, some syeteiDatic method has become absolutely ne<'essavy. 

The principle at the base of the system of nomen cUture at present used 
is that ibe name shall itself convey, as far aa possible, the composition and 
character of the aubstance. 

jCompouuda conaiating of two eletnento. or of an elemeot and a radical 
only, binary compounds, are deai{pated by compound uomes made up of 
the name of I he more electro-positive, followed by that of the more elec- 
tro-negative, in which the tmuiuation ide has b^n substituted for the 
tenniuations tae. on, oyen, yytm, orua, ium, and vr. For example : the 



npi< 

compound of potassium and chlorins is called potassium chloride, that of 
potassium and oxygao. pota 
pborua poUesium pbospliufe. 



potassium sod oxygao. potassium oxide, that of potsssiuin and phos* 
>rua TOtaesium pbosplude. 

Id a mw loaUnoes the older name of a compound is usetl in preforeoce 



to the one which it should hsve under the above rule, for the reason that 
the subaUoce is one which ia typical of a number of other substances, oud 
therefor deterring of exceptions prominence ; such are amnunu's, •, 
taaler, H,0. 

When, se frequently happens, two elements unite with each to form 
more than one compound, uese are usually distinguished from each other 
by )>refixiDg to the last word of the name the Greek numeral correspond- 
ing to the number of stoms of the element designated by thst word, as 
compared with a Jixed number of atoms of tlie other element 

Thus, in the series of compounds of nitrogen and oxygen, moat of 
which contain two atoms of nitrogen, K, is the staudnid of compoiisou, 
and coneequsntiy ths names are os follows : 

N,0 w Nitrogen manoxide. 

NO (— N,0,):=Nitr(^o dioxide. 

N,0, = N i trogen ir ioside. 

N,0 (=N,0,) = Nitrogen fr/roxide. 

N,0, = Nitrogen p^n^oxide. 

Another method uf distinguishing two compouuda of the same two 
elements consasta in tenuins^g the first word in ous, in that compound 
which oontaiue the less proportionats quantity of the more eIectro*nega- 
tive element, snd in ic in that containing the greater proportion ; thus: 

SO, := Sulphurous oxide. 

80, = Sulphuric oxide. 

01, (2Hg ; 201] =Mercuroua chloride. 

1, (2Hg : 401)=^ Mercuric chloride. 

This method, although used to a certain extent in speaking of compounds 
composed of two eUmenU of Class H. (see p. 27), ia used chiefly in speak- 
ing of binary compounds of elements of different classes. 

In naming the oxacids the word odd is used, preceded by the name of 
the eieetzo-nsgative element other than oxygen, (o which a prefix or euffiz 
is added to indicate the degree of oxidation. If there be only two, the 
least oxidiaed ie designated by the su£x our, and the more oxidized by 
the euflix tc, thus : 

HNO, = Nitrous acid. 

HNO, = Nitric acid. 

22 

If there be more than two acida, formed in regular scriea, the least oxi- 
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6ized 18 Ueeigiuited hy the prefix hypo ud tb6 8u£z out ; the uext hy the 
•u£x out ; the next % the auffiz tc ; and the most highly oxidized the 
prefix per and the ic ; thus : 

HCIO ^ f^pooMorout acid. 

HCIO, = Oblorout acid. 

HCIO, = Chloric add. 

HCIO, — Perchloric acid. 

Certain elemente, encb as eulphur and phoepborua exist in adds which 
are derired from those formed in the regnW way, and which are Bpecially 
dedguated. 

The oames of the oxyealU are derived from those of the acids by drop* 
ping the word acid, changing the termination of the other word from oiw 
into ite, or from ic into and prefixing the name of the electro-positive 
element dr radical ; tbue : 



H,80. 

i9«ll>Uurew M4d. 



K.SO, 





H,SO, 

Solphurfc tetil. 



K,SO. 



HCIO 

U^poahloroiu Kcid. 



KCIO 

bypocUMOA 



Acids whose molecules contain more than one atom of replaceable by* 
drogen are capable of forming more than one ealk with electro-negative 
elements, or radicals, wboes vusnce is lest than their basicity. Ordinar)’ 
phosphoric acid, for itistance, contains in each molecule three atoms of 
basic hydrogen, and consequently is capable of forming three salts by 
the replacemeDi of one, two, or tliree of its hydrc^en a^ms by one, two, 
or three atoms of a univalent element ; to disiinguiah tbeee the Greek pre* 
fixes mono, di, and tn are used, thus : 

HJCPO, = ifonopotaesic phosphate. 

HK,PO, B i>ipotatt>o phoepbate. 

K.PO, s TVipotassie phosphate. 

The first is also called dikydropoiaeaic phosphate, and the second, hydrodu 
potaseic phosphate. 

In the older works, salts in which the hydrogen has not been entirely 
displaced are sometimes called frtsalta (biearbonatse), or add salts : those 
in which the hydrogen has been entirely displaced being designated as 
neulroi aalta. 

Some elemente, such as mercury, copper, and iron, form two distinct 
eerias of ealta ; tbm are distinguiahed, in the some way as the acida, by 
the use of the suffix ous in the names of those contiuntng the lase propor- 
tion of the electro-negative group, and the sufllx ic in tboee oontauung 
the greater proportion, e.g. : 

^o,) 80 (1^. • fiCu) s Cuprous sulphate. 

Cu,80, (390, : 4Co) B Cupric sulptmte. 

FeSO (3S0, : 2Fe) s Ferrous sulphate. 

(Fe,)(80,) (990^ : 2Fc) = Ferric sulphate. 

23 

The namea, basic salts, suisalts. and o^ywUts have been sppUe<l in- 
differently to ^ta, such as the lead subacstates, which are compounds 
eontaining the normal acetate and the hydrate or oxide of lead ; and to 
salts such as the so-called bismuth eobuitrate, which ia a nitrate, not ol 
biaznutb, but of the univslant radical (Bi'^O'')*. 

By, doubU nlis are meant such ss are formed by the substitution of 
diflhrent elements or radicals for two or more atoms of rer^Meable hydro- 
gen of the acid, such as ammoDUhmagnesiaa phosphate, PO,|ig'' (laH,)'. 

Rskdloala. 



A radical, or compound rodicalr tf s non^urataa group atoms vhiek 
behaves Wee an atom cf an demenL Such radieele are capable of p ss rin g 
from one compound into another, and are sometimee, althoogh rarmy, 
able of sepante existence, tfarsh gas hse the composition CH, ; act- 
ing upon it in suitable ways we can cause the atom of carbon, aocompanied 
by three of the hydrogen atoms, to pees into a vix^of otiier compounds, 
such as : (CH,ld ; (Cli,)OH ; (CH,),0 ; C H,0 (CH,). Marsh gas, there- 
for consisU 01 the radios] (CH,) combined with an atom of bydregeu : 
(CH.)'H. 

Ik is especially among the compounds of carbon Uisk the existence of 
radicals comes into prominent notice ; they, however, occur in moimiio 
substances al i^ ; thus the nitric acid molecule consista of the radical 
combined with the group OH. 

like the elements, tne radicals prjospas diffisrent valences, depending 
always upon the numW of nnsstiafied vrslencee wfaioh they contain. Thus 
the radical (CHJ is univalent, because Uiree of the four vaknoes of the 



cerbon atom are satisfied by atoms of hydrogen, leaving one free valence ; 
the radical (PO) of pho^horic acid ia trivwnt. becausa two of the five 
valences of the phosphorus atom are aaliafted by the two valences of the 
bivalent oxygen atom, leaving three free valences. 

Id notetion the radkals are nsnaUy enclosed ia brackets, as above, to 
indicate their nature. The names of radicals terminate in yi or in gen ; 
thus : (CH,) = methyl ; (CK) b cyanogen. 

The terms radical end rsaidue, utho^h sometimes used as ^nonyms, 
are not such in ^>ealdng of eleotrioal deMmpoeitions (see p. 17). Thus 
the rodicoi of sulphuric sdd ic 80, ; but whan sulphuric acid is electrolyzed 
it is decoinpoeed into hydrogen end the residue 6o^. 

ConsUtuUofL Typioei nod Graphic Formulae. 



The compnedien tf a compound is the number and Irind of atoms con- 
tmneif in Us molecule ; and is sfioisn by Us empirical formula. 

The constUuHon cf a compound i> (he number and kind of atonxs and 
their relations to each other, vhlhin U* molecule ; and is shown by Us typtcal 
or graphic formula. 

The charaetera of e compound depend not only upon the kind und 
number of its stoma, but also upon the manner in which they are attached 
to each other, upon their constitution. There are, for instsmee, two sub- 
stances, each baviog the empirical formula C,H.O,, one of which is a 
stioog acid, the othsr a neuti^ ether. As the molecule of each conUdni 
the same number and kind of stoma, tbs differences in their properties 
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most be due to diffhrencea in the manner in which the atoms are linked 
together. 

In the i^ftem of typical formula all substances are considered as being 
•0 oonstitntad that thw rational fonnuho may be referred to one of three 
or t y p es, or to a combination of two of> these types. Tlieae three 
, being named sfter the most common substance occurring in each, 



thus : 








SfSnem 


TU»wiM 


Tb« tmaioulA 


*ys*. 




typ«. 


HI 




H; 


) 


Hf 


i! 


[=* 






H.: 


1 


HJ 


H.; 




•Us.. 


etc.. 





it being considered that the formula of any s abate nee of known coosti* 
totioB can be indicated by substituting tbe proper element, or radical for 
one or more of tbe atoms of tbe type, thus : 






HVyMfilw. CaWw aalpbniifi Urm. 

flUortd*. Mtd. 



Typsoal fomulw are of g r eat aervioe in the olassifioatioD of compound 
Biilisfiriroa ss wall as to indidate, to a osrtain degree, their nature and 
the method of the reactions inko which they enter. Thus in tbe ease of 
the two lubstaaoes meotiMed above as both having tbe composition 
CfljOp we find os examination that one oontains tbe group (CH,)', while 
the okhiv eontains the gronp (0^0)', noited to one atom of replaceable 
hydrogen, ^e diffiarwe m iiidr constitution at once becomes apparent 

ID their typieal formula, ^ I 0, indicating differ- 



encae m thsix pfopertise, whioh'we find upon experiment to exist. Tbe 
ficit snbstanoe is neutral in reectioo end possomei no acid properties ; it 



doaely res em bles a salt of an acid having the formula ^ | '^he 

sacoad tubcUnoe, on the otiier hand, has a strongly acid reason, and 
msrkedJr aefid m^ertiea as indkatad by tbe oxidized radicsl and tbe 
exfra*reaioal hydr^en. It is capable of fomdng salts by tbe substitution 
of an atom of a univelest, besylous element for its single replaceable atom 



of hydngen : (0^,0)' 1 q 



Although typical formula have been, and still are, of great service, 
many ceasa arias, eepecially in treating of the more complex organic sub- 
stanoe^ in which they do not sufilcienUy indicate the relations between 
the atoms whidi constitute tbe molacule, sad thus fail to convey a proper 
idea of tbe nature of tbe substance. CMsidering, for example, ti^e ordi- 
nary laetio aoid, we find its compomtion to be C,H,0^ which, expressed 

tjpkaSlj. would be | 0^ a constitution supported by the hoi 
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that the radicnl ma; obtained In other coKopounds, as 

conrtitation, howTer, cannot be the tnie one, becnoM 

in the first place, lactic acid i» not dibanc, but monobtaic ; and, in the 
MGond place, there ia another add, called parmlaotic add, hasi^ an iden- 
Ueal ootDpontion, jet differing in it* prodncta of decompodtton. Tbeae 
differencea in the properties of the two adde most be due to a diSrrent 
omngerMiU of atoms in their molecules, a view which ia supported bj 
the sources from which thej are obtained and the nature of tb^prodo^ 
of deooapoaitioD. 

To ezpren the constitution of such bodiea, /ormulm are naed, 

in which the podtion of each atom in relation to m others is set forth. 
The conatitutfon of the two lactic adds would he expreMsd bj graphic 
formuls in this waj ; 



/H 

C-H 

./H 

"\0-H 

<S- 



and 



•H 



or, 



CH. 






H.OH 



CO.OB 

OfdlMfj 



and 



/H 
C— H 
|\0-H 

ki 

CH,0H 

(3H, 

to.OH 

PMlMUft 

OCW. 



It must be understood that these graphic formulas are tunplj in- 
tended to show the relstire attachmeote of the atoms, and are in nowise 
intended to oonrej the idea that the molecule is spread out upon a fiat 
surfaoe wi^ ^ atoms arranged as indicated in the daagraip. 

Omt care and much labw are required in the construction of these 

» bic formula, the positions of the atoms being determined hj a does 
/ of the methods of fonoatiom and of the nmocte of decompodticm 
of the substance under oonsiderati^. NatnraUjr, in a matter of thia na^ 
tore, there is always room for differsaees^ opinion— indeed, the entire 
atomic theory ia open to question, as is the theory of graritaticQ ited£ 
But whaisTsr may be advanced, two (acta cannot be denied : first that 
chemistry owes its odTADOsmsDt within the pad half-centure to tbs atookic 
thscry, which io*day is more in consonance with obssrrsd lacts than any 
substitute whidii can be offered ; ssoond, that without the use of graphic 
formal u it ia impossible to offer any adeouate explanation of the reao- 
tions which we observe in dealing with the more complex organic sab- 
stanoea. 

In chemistry, ss in other scienoes, a ihsrp distinctioD must slways be 
mads between facta and tbeoi 7 : the former, once observed, are immu^ 
ebls additions to our knowledge ; the Utter are of their oaton subject to 
change with our increasing knowledge of (acta. We have eve^ reeaon 
(or believing, ho\vevar, that tbs supports upon'wrbioh the theory 
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re,ts are mch tha^ although it may be modified in its deUUa, ita eaeantinl 
feoturea will remain unaltered. 

ClasalfioatloD of the EletoeoUa 

Berzelius was the first to divide all the elements in^ two great claasos, 
bo which be gave the names meiaU and mHoiloidt. The 'metals, being such 
•ubstancss os are opaque, poseese what U known as metallic Instre, are 
good condnctors of beat and electricity, aud,are electropoaitive ; the mefcf' 
laid*, ou tbe other band, such as are gaseoua or> if amid, do not poesesa 
metallic lustic, have a comparatively low power of conducting heat and 
elsctincity, and ore electro-negative. 

This division, based purely upon physical properties, which, in many 
cases, are ill-defined, bos become insufficient. Sevenl elements former^ 
classed under tbe above rules with the metala resemble the metalloids in 
their chemical characters much more closely than they do any of the 
metnls : indeed, by the characters mentioned above, it is impoasible to 
draw any line of demarcation which shall separate the elements distinctly 
into two groups. 

The clasaUication of the elements should be such that each group ohaJI 
contain elements whose chemical properties are similar — >tbe physical prop- 
erties being considered only in so far as they are intimAlAly eonneotm 

with the cbmical (see p. 13). The arrangement of elementB into groups 
in not equally easy in all wes ; wime groups, as the chlorine group, are 
sharply defined, while the members of others differ from eai^ other more 
widely in their properties. Tbe positions of most of the more recently 



discovered elsments are still uncertain, owing to the imperfect state of our 
kni^ledge of their propertiea 

Tbe method of cla^fieation which we will adopt, and which we be- 
lieve to be more natural than any hitherto suggested, ia based upon tbe 
chemical properties of tbe oxidei and upon the valence of the eUmenta 
We abandon tbe division into metals and metalloida, and substitute for it 
a division into four great chsaei, according to the nature of the oxide* 
and the existence or non-existence of o^salta. In the first of these 
clsasea hydrogen and oxygen are placed together, for the reason that, 
although ^ey differ from each o^er in many oi their propertie*, they 
together form tbe basis of our clawifirafion, and may, for tlus and other 
reasons, be regv^^ ^ typical elemenlu. They boOi plsT important part* 
in the formation of acids, and neither would find a suitable place in either 
of the other classes. Our primary division would then be as follows : 

Clau h—Twical clemenU. 

Clans JL^lier»ents wfum orida vnite with vxiler to form acidi, never 
to /arm fiasre. TTfiick do not form ori/aalU. 

This class contains all tbe so-callsd metalloids except bydrogsu and 
oiygra. 

Class XXL — £UmenU lehose oxidei unite wUh wUer, some (o form fuses, 
otksrt to form cctcff. form oxyealia. 

Clans IT. — ElefftertU whoee oxidei unite with water to form bases ,* 
fimr to form ocidi. Which form ocrysohs. 

Id (his data are inolnded tbe more strongly eleetro-poaitive metals 

Within tbe clasast a furUmr suMivisioD is made into groups, each 
group containing tbone elements within the qIsm which have equal va- 
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lences, which form eorreapocding compounds, and whose chetnical charac- 
(en are otherwise similar. 

For the sake of convenifnes the term melni ii retained to Apply to the 
members of Classes III. and IV. ; tbe term non-melal being used fur tiiose 
belouging to Class 0. 



Class 1. 



Gaonr L— Hydrogen. 
Oboup H— Oxygen. 



Clans Q. 



Gaotip I. — Fluorine, chlorine, bromine, iodine. 

Geoce U.— Sulphur, selenium, teUunuin. 

Ononr OL— Nitrogen, phosphorus, arsenic, antimony. 

Gaot'p IV. —Boron. 

OiwtrrV. — Carbon, silicon. 

Oaoop VI.— Vanadium, niobium, tantaiium. 

Group VIL— Molybdenum, tungsten, osmium (?). 

Class m 

Group L— Gold. 

Gaoup 11. — Chromium, xuanganese, iron. 

Gsoup IIL — Glucinium, aluminium, scandium, gallium, indium. 
Group IV.— Uranium. 

GRotrp V. — Lead. 

Oaoup VT — Bismuth. 

Grocp VH.— TiUDium. zirconium, tin. 

Grow VIH — Palladium, pUtinum. 

Gbocp IX. — Rhodium , ruthenium, iridium. 



Class IV. 

Group I. — Lithium, sodium, potassium, rubidium, on7sium, silver. 

Gaoup II. — TballiuiiL 

Gv>cp m. — C^cium. strontium, barium. 

Group IV.— Magnesium, zinc, cadmium. 

Qsoop V.— Nickel, cobalt. 

Group VL — Copper, mercury. 

Group VII. — Vttrium, cerium, ytterbium, lanthanium, didymium, er- 
bium. 

QiHnTT» Vni — Tliorium. 

Physio al Charaoters of Chexnioal IntereBt. 

CrystsUiSiatioo.— Solid BabBtacces exist in two fotms, atiwrpkoue 
and eyyitalUne. In the former they assume no definite shspe ; they con- 
duct heat equally well in sU directions ; they break irregularly ; and, if 
Uausparent. allow light to pass through them equally well in all diroc- 
tioDS. A aolid in the crysUlline form has a definite geometrical shape ; 
conducts beat more readily in some diractions than in others ; when 
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bi'okeQ, aeparates is certain directions, called p/cnee q/* more 

readily than in others ; asd modities the eoiuse of luminous rajs passing 
through it differently when they pass in certain directions than when they 
patw in others. 

Cryiftais ore formed iu one of four wnya : 1.) Au amorphous substance, 




rro, T. 



by slow and gradual modification, may assume the crystalline form ; as 
vitreous arsenic trioiide {q. v.) passes to tlte cxystaUine variety. 2.) A 
fused solid, ou cooling, crystallises ; as bismuth. 3.) ^Kliep a solid is sub- 
limed it is usually condeoaed in the foma of crystola Sucb is the case 
with arsenic triozide. 4.) Ihe usual method of obtaining cryetals is by 
the evaporation of a solution of the substance. If the evaporation be alow 
and the solution at rest, the crystals are large and well-defined. If ^ 
crystals separate by the sudden cooling of a hot solution, especially if it 
be agitated during the cooling, they are small 

Most crystals may be divided bv iwa^aiy planes into equal, symmet- 
rical halves ; such planes are called j^anes (/ i^mmetry. Thus in the 
crystals in Fig. 7 the plnr^es ab ab, ac ac\ and 6c he are planes of symiueliy. 

M'licn plune of aymmetry contain a two or more equivalent linear 
directions ptuMing tl^rough the centre, it is called the prinmxU piane 
$ymmetr>f ; ns in Fig. 8 the plane s6 c6, containing tlie equal linear direc- 
tions 04 nud 66, 




Fie. a 



Any normal erected upon a plane of aymmetrr. And prolonged in both 
directions until it meeta ooposite parte of tlie exterior of the crystal, at 
equal dutances from the plane, is called au ana o/* 

The axis normal to the principal plane is the prtnapol ar<«. Thus in 
Fig, 8, 04, 66, and cc are axes of symmetry, and rc is the phucipel axis. 
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Upon the relations of these imaginary planes and axes a rlaetifirstitui 
of ail crystalline forma into six iyden\^ has been based. 

I, The Cubic, Ftecaxis, on MoNoumic Systox. — T he crystals of this 
system have tijree equal axes, aa, 66, vc, Fig. 7, crossing each other at right 




Fig. 9. 



angles. The simple forms are the cu6c ; and its derivatives, the odoh^drvn^ 
tetrahedron^ and Momfrtc dodecahedron. The crystals of this system expand 
equally in all directions when heated, and are not doubly refracting. 

n. The Right Sqcare Psishatic, PnujnnAL. Quadratic, Ttougonal, 
OR Ddsstric Svsteh contains those crystals having three axes placed at 
right angles to each other— two as ca and 66, Fig. 8, being equal to each 
other and the third, «*, either longer or shorter. The simple foima are 
the righi equare lyriem and the right square based ocfaA*?dron. The ciy stale 
of this system expand equally oiLy iu two directions when heated \ they 
refract light doubly in all directions except through one axis of single re- 
fraction. 

in. Tks Rhoubohcdr^l os Hexagonal Stbtbm includes crystals hav- 
ing four exes, three of which iw, aa, aa. Pig. 9, are of equal length and 
cross each other at 60^ in the same plane ; to which plane the fourth axis, 
CC. longer or shorter ihso the others. Is at right angles. The aimple forma 
are the regular nr-nided the regular diidecahedron, the rAowiAoActfron, 

and the ecalenohetiron. These crystals expand equally in two directions 
when heated, and refiiwt light singly through the principal axis, but in 
other directions refract it <loubly. 

IV. The Rhoubic, Right I^suvnc, or Tniy&TMc Systsk. — T he axes 
of crystals of ibis system are three in number, all at right angles to each 
otiter, and all of unequal length. Fig. 6 represents crystals of this system, 
supposing so, 66, and cc to be unequal to each other. The simple forms 
are the right rAomhtc ocloAcdroM. the right r6om6i> prism, the right rectangu* 
hr oeUthedron^ and the right reciangnlar priem. The crystals of this system, 
like tboee of the two following, have no true principal planner sxia 

V. The OnuouE. MoNosTmesrHic. or Monocuwic Ststeh. — The crystals 
of this systein have three axes, two of which, oo, and oc, Fig. 10, are at 
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right angles; the third, 66, is Mrpendicular to one and oblique to the 
ower ; they may be equal or sA unequal in length. Tbs simple forms are 
(he oblique rectanguiar and oblique rhombic priem and octahedron. 




Fre. 1C. 

at angles not right angles ; Fig. 10, os, 66, and cc being unequal and the 
angles between them other than 90^. 

Tbe cryri^ of the fourth, fifth. sixth systems, when heated, ex* 
pand equiJly in the directions of their three axes ; they refract light doubly 
except 10 two axes. 

Sboordabt FoEMa— The crystals occurring in nature or produced arti- 
fldaUy have some one of the forms mentioned above, or some modification 




m. 11 . 



of those forma These modifications or eecondary forms may be produced 
by symmetricaDT removing the angles or edges, or both angles and edgea, 
of tbe primary forms ; thus, by progressively removing iba angles of the 
cube, the secondary forms ^own in Fi^. 11 are produced. 

It eometimee haj^ens in the formation of a derivative form that alter- 
ute (sees are excMaively developed, producing at length entire oblitera- 
tion of the others, as ebovm in 12. Such crystals are said to be 




Fig. 11 



6e*mAedraf ; they can be developed only In a system having a principal 
axis. 

IsoMoaraisu.— In many instanoee two or more substanoss erysUUixe in 
forms identical with each other, and, is most cases, such substances re- 
semble each other in their chemical constitution ; they are said to be 
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%$cmwphoua. This identity of crysUHioe form do«e not dejpend so much 
upon' Uie nature of the elementa tbemselTea, as utoii the etrueture of the 
molecule. The protoxide and peroxide of iron do not cryatallue in the 
eanxe form, nor can they be eubstituted for each other in reactions with' 
out radically altering the properties of the resultaot compound. On the 
other band, all that claw of salts known as alums are iaomorphous ; not 
only are their crystals identical in shape, but a crystal of one alum, placed 
in a saturated solution of another, grows by regular deposition of the 
Kcon<l ui>?D its surface. Other alums may be aubsei^ueuUy added to the 
crvstuh a section of which will theti exhibit the vurious s^ts, layer upon 
\&\ er. 

0IUOKPHII4U. — Although most substances cn etalJise, if at all, in one 
uuiple furm or in soi!ie of its mo<lilicatioss, a few bodies are capable of 
aBduiumg two ciy'stalline forms belonging to different systems ; such are 
wid to be Thus, sulphur, as obtained by tbe evaporation of 

ita eolation in carbon disulphide, forms octahedra belonging to the fourth 
HyHteni , wlien obtaineil by cooling melted sulphur, the crystal a are oblique 
priHiuH, belonging to the fifth system. Occasional instances of triniur‘ 
of tbe formaUon of cryat^ belonging to three different ^eteius 
bv the same substance, r»re also known. 

.iLLuTHOrv. — Dimorplusm apart, a few subseancee are known to exist 
in more than one solid form. These Tarieties of the same substance ex* 
hibit different physical properties, wliile their chemical qualities are tbe 
same in kind! Such modiff cations are sai<l to be One ^more 

allotropic roodificatiuus of a substance are usually crtjs/Mne, tbe other or 
others amorvhous or vitrei tat. Sulphur, for example, exists not only in 
two dimorpnous varieties of crystals, but also iu a third, oHoiropic form, 
iu which it is flexible, amorplious, and transparent. Carbon exists in 
three allotropio forms : two crystalline, tbe diauoud and graphite ; Che 
thir^l amorphous. 

In paasmg from one ollotropic XDodificatiou to another, a substance 
absorl>a or gives out beat. 

Solution. — A solid, liquid, or gas is said to disso/oe, or form asefuffon 
with a liquid wheu the two substances unite to form a homogeneoue liquid. 
Solution may l>e a purely physical process or a chemical combination. 

In nnL^>le or phytical boluiion there is uo modification of tne propertiea 
of the solvent and dissolved substance, beyond the liquefaction ; tbe latter 
can be regenerated m ite primitive form by simple evaporation of the 
former ; aud tlie act of solution is attended by a dtmmrcAon 0 / temperature. 
In chemkal soluli/m tbe properties of both solvent and diNmved are more 
or loss modified; tbe <lusolved substance can not be obtained from the 
solution by simple evaporation of tbe solvent, unless the compound formed 
be decomwsable. with formation of tbe oripnal substance, at the tempera* 
lure of Cue evaporation. The act of chemical sola lion is attended by an 
eievalion <>/ ieiupeniture. 

The amount of solid, liquid, or gas which a Uquld ts capable of diaeolv' 
ing by simple solution depends upon the following conditions : 

1. The natfu'e of the HUoenl and eubetance to be dteuotved . — Ko rule can 
be given which will apply in a general way to the eolvent power of liquids 
or the solubility of aubtUncea Water is of all liquids tbs beet solvent of 
most substances ; iu it some substances are so readily soluble that they 
absorb a sufflcieocy from the atmosphere to form a si^ution ; as ealdum 
chloride. Such substanres are said to be delioueeceni. Other substances 
are insoluble in water in any proportion ; ss barium sulphate. Elemea* 
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tary substcmces are insoluble, or spahngly soluble, in water. Substances 
rich in carbon are insoluble in water, but soluble in orgonic liquids. 

2. The temperature has a marked influence on tbe solnbilUy of a sub* 
stance. As a rule, water dissolves a greater quantity of a solid substance 
as the temperature is increased. This increase in solubility is difierent to 
tbe case ot difleient soluble substances ; thus the increase in solubility of 
the chlorides of barium and of potassium is directly in proportion to the 
increase of temperature ; the solubility of sodium cblonde is almost 
imperceptibly inereased by elevation of temperature ; tbe solubibty of 
sodium sulphate increases rapidly up to 33° (111°. 4 P.), above which tein- 
perature it again diminishes. 

The solubility of gaaes in water is tbe greater tbe lower the tempera* 
lure aud tbe Ligbor tbe pressure. 

Tbe amount of n substance that a given quantity of solvent is rapabie 
of diesohiug at a given temperature U fixed. A solution containing as 
much of tbe dissolved substence aa it is capable of dissolving is said to be 
saturated ; if made at high temperatures it is said to be a Aof aaiurotedy 
and if at ordinary temperatures a cold soturaied sot ut ion. 

If a hot saturated solution of a salt be cooled, the solid is in most in* 
stances separated by crystallization. If in the case of certain snbetancea, 
such as Bo^um sulphate, however, tbe solution be allowed to cool while 
undisturbed, no crystallization occurs, aud the solution at the lovrer tem- 
perature contains a greater quantity of the solid than it could dissolve at 
ihnt temperature. Such a solution is said to be supertaturaied. The con- 



tact of particles of solid materixd with the surface of a supersaturated so- 
lution induces immedials crystallization, attended with ^evation of tern- 
perature. 

3. The presence 0 / other eubdancti aiready diuoloed. — If to a aaturated 
solution of potaasium nitrate, sodium chloride be added, a further quan> 
tity of potoMium nitrate may be dissolved. In this cose there ia double 
decomposition between the two salts, and the solution contains, besides 
them, potABsium chloride and sodium nitrate. 

4 The presence of a seawd sot vent. — If two solventa, a and b, incapable 
of mixing with each other, l>e brought in contact with n substance which 
both are rapabie of dissolving ; neither a nor h take up tbe whole of the 
substance to tbe exclusion of tbe other, however greatly the solvent power 
or bulk of the one may exceed that of the other. Tbe relative quantities 
taken up by solvent is in a constant ratio. 

DlmiOQQ of T DialyslB. — If a liquid be carefully floated 

npon the surface of a second liquid, of graater density, with which it is 
capable of mix ing, two distinct layers will at first be formed. Even at 
perfect rest, mixture vrill begin immediately, and progress slowly until 
the two Uqt^ds have difused into each other to form a single liquid whose 
density is the same throughout. 

Subatanoss differ from escb other in tbe rapidity with which they dif- 
fuse. Substances rapabie of erystallization, crystalloids, are much more 
diffusible those whioh are incapable of cTTcAaUization — colloids. 

If, in place of bringing two solntionB in contact with escb other, they 
be separated bv a solid or semi-solid, moist, colloid Isyer, diffusion takes 
place in the same way throngh tbe interposed Isver. Advantage ia token 
of tbia fact to separate crystalloids from colloids the process of dialyifiM. 
The mixed solutions of crystalloid and colloid are brought into tbs inner 
vearal of a dialysar. Fig. 13, whose bottom consiats of a layer of moist 
porehment pap«e, while tiie outer vsasal ia filled with pure water. Water 
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passes into the inner vessel, and the crystalloid pasfies into the water in 
tbs outer vessel By frequently changing the water in the outer vessels, 
solutions of the albuminoidH or of ferric hyOmte, etc., lUmost entirely free 
from ciystalloids, may be obiniued. 




rw, li. 



Speoiflo Heat. — &]uol volumca of different subetonces at the snmA 
temperature con tain different aiuouuls of beat. If two equal volumes of 
the aaiue liqui<l of difierent tempejuturcs be mixed together, the resulting 
mixture Im a temperalxire which is tbo mean between the temperatures 
of Uic original volumea If one litre of water at 4° be mixed with a litre 
at 38 ^ tbs resulting tw*o litres wifi have a temperature of 21^ Mixtures 
of equal volumes of different subHioncea, at different temperatures, do not 
Lavs a temperature which ia the mean of the original temperatures of its 
constitueni A litre of water at 4", mixed witli a litre of mercury at 88', 
forms a mixture whose Umperature is 27®. Mercury and wafer, therefor, 
differ from each other in their capacity for beat. Tbe aaino diffcreuce 
exists in a more marked degree between equal tveighls of dissimilar 
bodies ; if a pound of w*ater at 4' be agitated with a pound of mercury at 
70', l>otb bquids will have a temperature of G7“. 

Tlis amount of beat required to raise .i kiln of water 1 in temperature 
is A <lefinits quantity. The tqnvifc heat ot nay Bubstauce is tbe amount of 
heat required to raise one kilo of that substsDco 1® in temperature, ex- 
pressed in terms having tbe amount of heat required to raise u kilo of 
water 1® as unity. 

Spoctroacopy. — Light in passing through u prism is not only re- 
fracted into a different course, but is also decomposed or disi^ersed into 
different colors, whioh make up a speo/ru^n. A spectrum is one of three 
kinds: 1.) tkmtinuous, consisting of a continuous band of colors; red, 
orange, yellow, green, blue, indigo, and violet. Such spectra aie pro- 
duced by light from while-hot solids an<! liquids, from gas-light, candle- 
light, lime-light, and electric light, 2.) Brightdinc spectra, composed of 
bngbt lines upon a dark ground, arc prc*duced by glowing vapors and 
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gases. 3. ) A(»orpt7on fpectra consist of contincoos spectra, crossed b; dark pmllei before they enter the prism 
lines or bands, and are produced by light paeeing through a solid, liquid, dense elan, ueually of 60^ anc 
or gas, capable of absorbing certain rays. Examples of bri^Uline and ^ ^ ™ an ' 

absorption spectra are shown in Fig. 14. the nji as they emerge from 

The spectrum of sun 

tiruous, but is crossed by a great Tuiruber of dark lines, known as Fraun 

a«d. Orugn. r»U.«ir. Orceo. EUu». Ifidigo. ViriX. 



3d, the prism, or prisms, c, of 
hat its refracting edge is penl* 
o^rring telescope, d, so arranged as to receiTe 
ue prisms. Besides these parts spectre* 
scopes am nsnsUy fitted with some arbitrery gi^uation, which serres to 
light belongs to the third clas& It is not con* kmafckm m lin es obeerred. In direct riaion spectroscopes • com* 

pound prism is used, so made up of prisms of different Itinds of gltae th at 
the meting rsy is neariy in the suns straight line as the entering ray. 

As the spedn produced by diflhrent subetancee are eharacterued by 
the jratume of the U&ee or Wnds, eome mesne of fixing their location is 
required. Ihs usnsl method conriste in determiiiing their relation to the 
pnaeipsl Fraunhofer lines As, howerer, the relstire nositioni of these 
lines wy with the nstoie of tlM eobstsnee of which ue prism is 
although tbsir porition with regvd to the colors of the speetnun is 
so two ol the erbitniy scsIm used will gise the frut reeding. 

The most ssriefsetOTy method of ctsting the pontiooe of lines 
hands k in wnve-lengt^ The lasgths of the wares of imye of diSsMi 
degrees of refrnpgibdity hare been esrefuUy determined, the unit d 
meesnrement being the tsnth-metie, of which 10^ meke a metre. Ibe 
ware lengths, s A, of the prineipsl ftmnhofer Uses, are : 

A 7604.00 D 689113 O 

« 718106 E 6986.18 H 

B 8867.00 8 617100 H. 

0 666101 » 4860.79 

lbs seals of wuee-lMgths css esri)y be used with any 
hsfiig as srbifrvy nsls, with the aid of a enree eosatneta 

nos. lb cowfrttot aoob a earn, paper is QMd which ■ nlad ttto aqvM 

i sAe e iftd tasthu ^ nf witi Imiallw 

aad the i b i ri m n witik the arfaitnry seals of the iutnuMoi Thapoi^ 
tion of each prisc^ Frmnnbofsr Us# k thn oaiefoQj dotamisad k 
toms of tbs arhikaxy acala. and nashad vpoi tha pa^ wika x k 

86 

pMi where the list of its wsve-kngth and that of its position is tbs 
bifruy sc^ cross each other. Through iheae x a curre is then draws 
M regultfly as posnble. k soUng the position of an Absorption- band. 



4807.95 

8668B1 

8988.00 



U!l \ I d' I ^ which produces the extinction the analtfzer. 

n I If^ when the polarixer end snalyrer are so adjusted as to extinguish a 

^ IS through the former, certain substances are brought between 

(HHEJXLIIl wm, light again passes through the analyser ; and in order again to pro* 

dace extinction, the analyxer must be rotated upon the axis of the rsT to 
... ^nght or to the left Substances cupable of thus influencing polarixed 

distinct of which are designated by Uttara (No. 1, hght are to be opUcdly active. If. to produce extinction, theMaJyzer 

“ *5™®d in the direction of Ae bands of a watch, the iubetance is said to 

Ihe spectroscope consists of four essential parte : 1st. the slit, c. Fig. « dextroftyroue ; if in the opposite direction, tei-ooyrous 
16 i a linear opening between two awurately straight and ; parallel knife. The di^ce thro\mh which the analyzer must be turned depends upon 

36) pec^tr power of the opticaUy ^tiye subetance. the length of ^e 

edgea 9d, the ooUimaiing lens, 6/ a bioonTex lens in whose principul S loterpoeed, the concen^tion if in solution, and the wave length 

focus the slit is placed, and whose otneot it k to render the rmyi from the ?L “J of light The specific n>*ary power of a substance k 

^ rotabOD produced, m degrees and tenths, by one gram of the sub* 
^ ^ 1 — stance, dkaolred in one cubic centimetre of a non-active solvent, and ei- 

CT ?" ^ ^ I I am iced in a column one decimelre long, The specific rotair power is 

determined by dkaolving a known weight of the subetance in a mven vol- 
ume of solvent, and observing the angle of rotation produced by a column 

^ Then let p = weight in grams of the substance con* 
^0^ « If «• Of eolubon ; I the length of the column in decimetres ; o 

B the ttgle of rotation observed ; and [a] the specific rotary power sought, 
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in a BolutioD by the forznuJA 

a 

p = . 

[ale X i 

The polarimdter or B&rchfiTomet«r is simplj a pecoliArlj ooDBtroetod 
poloriBcopA used to d€termine the value of <k 

PART II. 



SPECIAL CHEMISTRY 

CliABS 1. 



TTPIGAL ELEMENTS. 



Some other meiala, such as iron and oopper, effect the deeod)poeitio9 
only it high UmperaAirea : 

3Fe, -f 8H,0 = Sre.0. > 8H, 

Item. TMterlo ar^ngm. 

(4.) By decompoaition o! water, pemad over red hot coke : 

C + 2H,0 = CO, + 2H, 

CtftM. WftUx. OmImw dloxu*. BjremfML 

or at a higher temperature : 

SC + 2H,0 = 2C0 + 2H, 

W*B. OMtoe noooti^ gr<^rotM. 

(B.) Dj decomposition of minanl amds, in the preaence of water, by 
anc and certain other metals : 

Zd + H.SO. + *H,0 = ZnSO. + H, + iH.O 

»M. 8*lptaFW«jld. WMw, SlarwtpbM*. HySraiiS. 



HmnooD — OrrosaL 

ALTBOOon, in a strict sense, hydrin is regarded by meet rhemists as 
the one and only type-element— that whose atom it the unit of atomic and 
moleenlar weights— the important port which osvgtt plays in the forma>‘ 
tiou of those ooinpoundi wnoee natiire forma the oasia of our cUariAcatioo, 
its ncid'fonsing power in org^ic compoondi. and the diffuences exisliBg 
between ite properties and those of tlU elements of the snlpbor group, 
with which it le usually classed, warrant os in sepamting it frem the 
other elements and elevating it to the position it here oecupiea 



5ymM = R — CTniWeAf — Aiomie weighi st \ — Jtfu/ecu/er sg— 

Sp- gr, s0.069S6A* — One Hire tomg/u 0,0Bd6 maiy ^lOU rumc imdm 
weigk 2.1496 ^roinil— 1 gnm measwai 1L19 wssf grmn mmtMrm 
46.^ cuhic inchee t derived from Rap s woMr, sad u Xprth 

deer— jpisoo e sra d py CsosndMA, ts 1766. 

* Air s 1 . WImw tb* ft' Is t s fcr red le H « 1, A b replaseA bf U. 
f At 0* 0. aa4 760 mm baree mri o stewera 
^AtOO* r sad to iaebes bes. friimre. 

Ooctmm-^Ooeim free in voleanie met, in 6r«-daap, oethidsd in 
motooriies. in the gisee exhaled from Ae limga, ami in those of the 
stomach and intestine. In oombinatioD in water, hydrogen snlpbide. an- 
moniaeal eompoonde, and in many Orgnaie sAotancea. 

PasTAasTiov.— (1.) By elwitiiiljais of water, H is given off at the nega- 
tive pole. Utilised when pare H is required. 

68 



(1) By the disueodntion of water at very high temperatorea. 

(A) By the decomposition of water by certain metab. The • Ik a lin s 
Bstals deeompoee water at the ordinary tempamture ; 



Na, 

c«eiM. 



2 H ,0 s SNsHO 



What part the water plavs in the reaction is still a suu^t of discus- 
sion : it >8 probable that 'its action is rather phymeal than cbemiceL 
Chemically pure zinc, or zinc whose eurfscc has beeu coated with an alloy 

of zinc and mercurr, does 

7 not decompose the aciO un- 

less it forms part of a gal> 
j| vanic battery whose ^cuit 

1 £— is closed. The since of 

(^vaoic batteries are there- 
1 ^ for coated with the alloy 

II 1 mentioned — are amalga* 

lU A. mated — to prevent waste 

jp ^ W of zinc and acid, 

y ( This method is resorted 
;l m. f'Q*' bbtmning H ; the gas 

fa' 1 ^ ^ obt^ed ia boweTer, 

9 Sjdyf I m iB w pootaminated with small 

quantities of other gases, 
hydrogen phosphide, anJ- 
phide. and arsenide. 

ilydr^W**. 4kdrtS». h**U^ 

no. ta gen usd o«a«t pnAnd 

lh« <rf « IV|«Sd apoft ft Mttd 

■t ortlnw 7 i^mperntenK it* bft« In o< Uw fra ot 

uttitM ttilok IB «» bo«k A {Fiff. 1?>. mold tws*« U from ^ M 

taM. Fl«, IS; orthft bottle B, Fi* 17. 1- lUtad with U. The wttb^JOi^ «« P«U^ 
to ftm« ftfiy UqnU or ulld l*po ri ey. The eifpemue, n*. It, bm the ert»ftMfttff of 
om : wbm the fbjpcdek I* o^n the sm eecftpe-. whe« It U do«ed Use fnttreel pmMirt di.|ftimm Ini of 
UqoM tn A tno the Infer of tvakt/n rU*. end the ection M ftrrorted. 



no. it 




Paomm.— -/lyrical. — Hydrogen is a colorless, CNlorleaa, tasteleea 
; 14.47 times lighter than mr, being tbs lightest eubBtance known. 
) weight of a litre, 0.0896 gram, is a cni^ — barleycorn). 



It is almost inscdnble in water and aloohoL Lt obedienee to the law : 7'ks 
d^Mibilitg efiW) paset torisv imieririy at the equart roots qfthdir denAfiss, 
it is the most zmpialy diffusible of gases. The rapidity with which this 
diffomoD takes piM renders the use of hydrogen, which has been kept 
for evSD a short time in 

^ P.), under a prem- 

ure of 660 atmospheres^ it T 

forme a steel-bliie UquiA ^ 

Certain metela have the |k!|SX9|^R 

power of abaoHnng large P”' ' ’ |nyK|^H| 

quantities of byorogen, L ■ 

which is then aeid to be 
ocefnded. Palladium ab- 
volumes the 
ordinary temperature ; 648 
vole, at 90*^ <194* F.), and ^ 

626voU.at246*(478*F.). 

The oeduded gas is driven off by the application of heat, and poesessefl 



The removal q^orypm from a compound u roiled a reduction or Heosi^ 
detion. 

At the instant that H is liberated from ite compounds it has a deexi- 
diziiig power siiuilar to that which ordinary H pose e ases only at elevated 
temperatures. The greater energy of H, and of oUier eleinenta as well, in 
this naacerU state^ may be thus explained : free H eziata in the form of 
molecuJee, each one of which ia composed of two atoms At the Instant 
of its liberation from a compound, on the other hand, it is in the form of 
individual atoms, aud that portion of force required to split up the mole 
cule into atoms, neceaaary when free H enters into reaction, ia not re- 
quired when tile gaa is in ^e nascent state, and consequently a less addition 
of force in the shape of heat is required to bring abcAit the reaction. 

In its phyweal and chemical properties, this element more closely re- 
sembles thow usually ranked as metals than it does those forming the 
class of metalloids, among which it is usually placed ; its conducting power, 

40 

its ^jpearanoe in the liquid form, as well as ita relation to the acids, which 
may he considered as suta of H, tend to separate it from the metalloida. 

Abalettcal CHABAoma. — (1. ) Bums with a huntly blue flame, which 
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depodta w&ter oo a cold AQrfuo brought izi contact with it; (3.) Mixed 
with oxygen, explode a on contact with flame, producing water. 

aXTGES. 



Symbol = O^B\vaient-~^Momie weight — 16 ; molecular leeighi r? 83 

n, gr. = 1.10568 A {colculaied = 1.1088) ; 15.d5H ; ep. gr. = 

0.9787 — One Wrc weighs 1.4300 grams = 16 crUhji — 100 cu6*e tncAe* weigh 
8437 pmine— 2?OTne denwai,;Vom = acid, and yewam — /product — /hs- 

cooered by Moyow in 1674 ; re-discovered by PrieeUey in 1774 

OocunuHcx — Oxygen ia the moet abundant of the eUmenta. It exuU 
free in attnoepheiie air ; in combination in a great number of rubetancea, 
mineral vegetable, and ^>Tna| 

Pbzpajutiom. — ( 1.) By heating certain oxides : 

2HgO = 3Hg + 0, 

U«r«ute mfcW U««bj7. 

This was the method used by Prieetley : 100 grama of mercuric oxide 
produce 6.16 litree of oxygen : 

3MnO, = Mn,0, -h O, 

dtoslde. 

The blacV oxide of manganese ia heated to redneaa in an iron or day 
retort (Seheele, 1776) ; and 100 grams yield 8,61 litres of oxygen. 

(2.) By the eleotrolyais of water, acidulated with tulphnrio acid, 0 ie 
giren ofl^ at the poaitire pole. 

(9. ) By the action of aulpburic acid upon certain compoonde rich in 0 : 
maaganeee dioxide, poiasaiuin dicbromate, and plumbic peroxide : 

aWnO, + 2H,SO. - 2 MbSO. .r 2H,0 + 0, 

dlcKld«, Solpbvlc mU. Uu>aa 9QI talph«U. Wum, riini 



100 grama of manganese dioxide produce 17.82 litres of 0. 

(4.) By decomposing at a red heat, 2H,80, = 2S0,4«3H,0-i-0,. 
(A) By the deoorepoaition bv beat of certain salts rich in O : alkaline 
cnangaoatea, nitrat^ and chlomies. 




^ration the manganese dioxide remains, apparently unaltered, and it is 
probable that during the action it goes through s series of oedllating oxi- 
dations and deoxidatiooA which ^e place at a lower temperature 
that required for the deoomposition of the chlorate alone. 

The chlorate gives up all its 0 (27.26 litres from 100 grains of the saH), 
socording to the equation : 



2KC10, = 2Ka + 80, 

FWMtBB obVaWia rWAiMoB tSIocMc. Oi9M 

41 

The operation may be conducted in tbe apparatus shown in Fig. 18, or, 
on a lai'ge scale, with a copper or iron retort 

PaonsTZB. — Phyeical . — Oxygen is a colorleea, odorleee, testelev gas, 
very sparingly soluble in water, somewhat more soluble in absolute sl^ 
hoi. It liqaedes at — 140^ (229^ F.) under a preeaure of SUO atmoepberea 
CTisnicut — Oxygen is characterised, chemically, by tbe atrong teu- 
dency which it exhibits to enter into oombinaiion with other elements, only 
one of which is known, t>., fluorine, that does not fcwn an oxygezkated 
compound. With most elements it unites directly, espedally at elsTSt^ 
temperatures. In many instances this union is ^tended by tbe appear* 




r». 16 . 



ance of light, and always by the extrication of heat Tbe luminous union 
of O with another element constitutes tbe familiar phenomenon of com6u^- 
boA, and is tbe principal aource from which we obtain so-oalJed srtificial 
beat and lighl A body is said to be comhustxble when it is capable of eo 
energetuallj combining with the oxygen of the air as to liberate light ss 
well as beat Gases are said to be supporiers of combustion, when com- 
bustible sabstances will unite with them, or with some of their constitu- 
ents, the union being attended with the appearance of heat and light. 
The distinction between combustible substances and Bupportcrs of com- 
bustioD is, however, one of mare convenience ; tbe action taking place be- 
tween ills two subetances, one ia as much a party to it as the other. A 
jet of air boras in an atmosphere of coal-gas as readily as a jet of coal-gas 
burns in atr. 

Tbe compounds of oxygen — tbe oxides — are divisible into three 
groups : 

1. oxides capable of combining with water to form acids. 
Thus sidpkunc anhydride, SO„ unites wilh water to form subjhnric acid 
H.80.. 

The term “anhydride'* U not limited in application to binary com- 
pounds, but a{^iee to any substance capable of combining witli water to 
form an acid, xhos tbe compound is known as acetic anhydride 

42 

liecaaee it combines with water to form acetic acid : C H O + RO ^ 
(See compounds of arsenic and sulphur, p. 88./ * * ’ 

2. Basic oxides are such as oombins with water to form Thus, 

caldum oxide, CaO, unites with water to form oakdum hydrate, OaH 0 

8. SoHne, neutral, or indifferent oxides are such as are neither aciJ uor 

trac IQ chapter. In some instances they are essentially neutral, as in 

the cajB of the protoxide of hydrogen or water. In other cases they are 

formed by the union of two other oxides, one basic, tbe other acid in ouil- 

ity. lu^ u tb» red o*ide of leid, Pb,0.. formed by the union of a mole- 

of the waduloue ^xide. PbO., with two of the buio protoxide, 

rbU. itie to oxides of this character that tbe term “ saline “ nrooerlv 
applies. ' ^ ^ 

^e process of respiration is very similar fo combuatioc, and as oxycen 
gas IS the beet supporter of combustion, so, in the diluted form in which 
It euste ID Jilmoepberic air, it ie uot only the best, but the only supoorter 
of aoimaj respiration. (See carbon dioxide.) 

AjCALTOCALCaASAcreBs.— 1.) A glowing match-stick bursts into flame in 
biown*^^** O when mixed with nitrogen dioxide produceu a 

OZONS.~AL1jOTROP1C oxygsn. 

Air through which disch<irges of stetio electricity have been passed, 
and oxygeu obtained by decomposition of water (if electrodes of gold or 
platinum be used), have a peculiar odor, somewhat resembling that of sul- 
phur, which Li due to tbe conversion of a part of the oxygen into ozone. 

Ozone has not been obtained free from oxygen ; indeed, the highi^st 
degree of concent ration which has been reached does not exceed ten 'ter 
cent of ozone. Thus diluted, ozone is produced ; 1.) By the decomposi* 
lion of water by the battery. 2.) By the slow oxidation of phosphorus in 
damp air. 3.) cy the action of concentrated sulphuric acid upon barium 
dioxide. 4) By the passage of silent slectric discharges through nir or 
oxy^n. 

Id the preparation of ozonized oxy gen the best results are obtained by 
paasiDg a uow current of oxygen tlirougb an apparatus made entirely of 
glass and platinum, cooled by a current of cold water, and traversed by 
tbe invisible discharge of an induction coll. 

Under the most favorable conditioDS hitherto attained, the neareat ap- 
proach to pure ozone has been ten parte in one hundred, the ramoinder 
oelng unaltered oxygen. 

'Wlien oxygen is ozonized it contracts slightly in volume, and when the 
ozOne is removed from ozouized oxygen by mercury or potassium iodide 
Uxe volume of tbe gas is not dimi Dialed. Tliese facta, and the great chem- 
ical activity of ozone, have led chemists to regard it as condensed oxygen ; 
the molecule of ozone being represented thus (000), while that of ordi- 
nniy oxygen is (00). 

Ozone ia very sparingly soluble in water, insoluble in solutions of acids 
and alkallea In the presence of moisture it is slowly converted into oxy- 
gen at 100** (212^ F.), a change which takes place rapidly and completely 
at 2S7y (469^ F.). It is a powerful oxidant ; it decomposes solutions of 
potaasdum iodide with fonnation of potaaaium hydrate and liberation of 
iodine ; it oxidizes sU metals except gold and platinum, in the presence 
of moisture ; it decolorizes indigo and other organic pigmente, and acts 
rapidly upon rubber, cork, and other organic substaneea. 

43 

IxsLncAi. CiuasoiBs. — L) Kentnl Uteiiis p^ier, impregsated with 
anlotion cd pntearinm iodide, ia tuned bine when ezpoeed to air oontom- 
lag atone. Tbe asme liimos paper witboat ic4ide ia not affected. 2.) 
Manganoos solphato aointioo ia turned brows by osone. 8.) ^iationa of 
thaUous aalte are colored yellow or brown by ozone. 
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When air coDtamioc a07 gvvn oi OM»e per litre eeoM ift- The power of H,0 to diaeolTe gasea mcreesea with iDcreased preesure. 

UDse eorysa aa<1 heiaoptym. It ie probebi# that oaone w by tto maau Fate. reaia» and. in general, organic aubatancea containing a large 

aa conaUnt a conrtitoeut of the atmoa^Me aa waa formariy rappoead. number of carbon atoma. are maolnble in H,0. 

/JW Rvdroran dioxide I Vapor of water ia colorleaa, tranaparent, and invisible, bp. gr. O.hSM 

(bee Hydrogen dioxide. | A or 9^ A litre of vapor of water weigha 0.8064. The latent heat of 

Compounds of Hydiogon and Oxygon. vapomation of water ia 586.6 ; that ia. aa much beat is required to vapor- 

« vaisel kila of water at 100^ aa would suffice to raise 536.5 Iriloa. of water 

Two are known— ^drogen onde or water, H,0 ; hydrogen pwoxid© ^ tempemtum In paaung from the liquid to the gaseous state, water 

or oxygenated water, H,0,. eipanda 1,696 timea in volome. 

^ CAemi^ — Water may be abown tu eouaiat of 1 voL 0 and 2 voU. H. 

OT 8 by height of O and 1 by weight of H, either by analyaia or synthesia. 
_ _ -o c^^_i X 7 W-. — n MIA A dnefwau is the redHcinp nf a componnd to iU conelUuenl elemenU. 

^ghi = ^ «s Ike fonJi<i of a Zfpou»^ frtm tVa elements. A partial 

— ConpovUton dxecovereU 6y Pne y syntb«ia ia one in which a eomplex compound ia produced from a aim pier 

OcciTsawcE.— In unorganixed nature H,0 exiata in the gaaeooa fonn in one, but not from the elemenU x t» i * i - 

almospberic air and in volcanic gaaee; in tke liquid fonn very abnndandy ; Water mey U rewilved into its eonjtituent gaaes : 1st, By elwtrolyam 
snd ss^a solid in snow. ice. and luiL of acidoUted water ; H being given ^ at the negative ^d 0 at the pwi- 

As vjolfir ^ crutUiilixaiion it exists in definite proportiou in certain five pole. 2d. By passing vapor of H,0 through a platinum tube bested 
orvatals to the maintenance of whoee shape it is necessary. to a whitenesA or through a porcelniu tube lieated to about 1.100 . 8A 

Id the organised world H.0 forma a constituent part of every tiasae By tbe action of the alkaline meUla Hy<lrogen is given otf, and the me- 
snd fluid. ^ UdUc bydmte remains in solution in an excess of H O. 4th. By psaaiug 

FosHATioa.— Water is formed: 1. By union, brought about by eUva- vapor of H, Cover red-hot iron. Oxide of iron muaius and H is given o£ 
lion of tempenture. of one voL 0 with two vola. H. 45 



FoauATioa.— Water is formed: 1. By union, brought about by eUva- vapor of 
tion of temperature, of one voL 0 with two vola. H. 

2, By burning H or eubetaneea oontaining it in air or O. Water eombinea with oxiJea to form new oompoundA some of which 

8. By beating organio substanoaa contain:^ H to rsdnaoi with cupric ^ and othM bases, known aa Aydmlet. 
oxidA or with other aubetanoea capable of yielding 0. This Mtbod of ^ hydroU is a compoead /oreicd 5y the r^jAaoement of pari the hydro- 

formation ia utilised to determine the amount of H conteined in orgenic ^ uaier by antAher eieinetU or ndical. 

lubstaacee. ^e hydrates of the electro-negalive elements snd radicals are ocufe ; 

A When aa acid and a hydrate react upon each other to form a salt : moat of thoee of tbe electro-positive elements snd radicals are baeic hydratee. 

H 2KHO — K,SO + 2H,0 ^ coaipoiir«i v/ w>ni*Muiy wilh water Iv/orin an acid w called an 

taiah«riaMid. w^. ^rtaiD subatsnces, ill assuming the crysulline form, combine with a 

5 When a meUUio oxide is reduced by bydrogmi : definite proportion of water, which is known as waier of ory.fa//tttiiw-i. and 

wboss presence, although necessary to tbe maintenance of oertmu pliysical 
OuO + s On -h H,0 cUcr.ietera, such aa color and cryitalline form, does not modify their chsm- 

o*fvia«ife«. A ro^ew. oipp«. «m. reoctiona In many instances a portion of the water of crystallization 

- * XU - A XX# may be driven off at a comparatively low teroperaturA wliile a much higher 

Utter U know. „ 

^in «»p«nd«i m.tU« by filtrxtion. ud from dimoUd m,b.Uoo.. b, j, to de«gD«te tho w.Ur 

distuiation. mmfi n n u of crrsialtixatton. Uie water of constitution being indicated by H.O. Thus 

U lowered 0.0076* (0.0136’ f.) for each midiUoMl atmoq>bei« of preNUie. ^ ^ter of cty.UUi»Uon on erpoenre to nit are 

fifi 4.x . vlijnlf A,\ VkAf AM Mlil fil n^I-m/tJU»Yl/. 



4- 2EHO a K,SO -H 

Bnlah«rla amU, ratamimm wiOM^ 

6. When a melaUlo oxide is reduced by hydrogen : 
OuO + H, s On -h i 



2H,0 



OuO + H, a On -h H,0 

Ovffta «M«. UyAweW. 0*9»«. W»W. 

6. In the reduction and oxidation of many organic subetaaoea 



from suspended 
dis^lstion. 



The 



Sryslals which lose their water of ccystaUixstion on exposure to air ore 



»»k or eolnWe without d^mpo.i_tion. 

mjured at the tempe^ure of bo^g H,0. On otW ^d. tbe m- W.niti— Water, as it occur* in nature, alwaye contains eoLd 



otMsed temperature that may be imparted to liomd H,0 under {mHure ^ m.H.. in •otoUon. and freqnenUy eolide in euepenaion. 

is utilised iu many proceea^ id tbe laboratory and m tbe arts, for effecting if^nral water* may be according to tbe nature and quantity 

•olutione and chemical actions which do not ^e place at lower ‘•“I'*™- ^ foraim matter* which tliOT contain, into polaUe and nnpotoWe water*, 
ture^ The boiliDg-point of H,0 bolding solid mslter in solution IS higber ^ belong rain-water, snow- and ioe-waier, spring-water 

than that of pure H,0, tbe degree of increase depending upon the amount kke-water. and well vraUr. To tbe second class Ulong 

and nature of tbe substance dissolved. On the other hand, mixium ^ sticnsnt wnterA sea- water, and tbe waters of minenl springs. 



SAJS/SW aavx^av^a^ saw — r mptkM0% ftDQ 1 Um«M 9 Ol 90141 USI OUU AiUiUOAASUlU* fiV 

tures. , * , , ^ waHace expoeed duriug eoDdensatioii. rain- water contains relatively lai^ 

Water is the best solvent we have, and acts in eorne loetsuces ns a am- q^untitiea of dinoJved gases — oxygen, nitrogen, and enrbon dioxide ; and 

pie solvent, in others as n chemical solvent, ecKneiimes hydrogen sw>bide and sulphur dioxide. The absence of car- 

When a eolui abeorb^ nvjficienl water from the air to form a eoluium U is ^^Qotes and tbe presence of nifrutes and oxygen render rain-water particu* 
said lo dsii^ussce. Urlv prone to diMolve hmd when in contact with that metal. In summer, 

Oaeee are tnore soluble in cold than in hoi fiyuwfs. Hydix»gen forms on i, Jiijjl® to become ebwge<l wiOi vegetable organic matter sue- 

exception to thia rule, being equally soluble in all teniperature& pendeil in tbe slmospbere 

The wiubility of a gas in toater varies directly <u the preesure, Ice-woier eontsdns veiy small quantities of dimolved solids or gnssA 

In most coses solids ate more soluble la hot thati tn cold ft^uufs. duping frssxing, reoaiu in gxeat part in tbs unfroxen water. Sue- 

When a liquid contains as much of a dxeeoiced subelance aetlw capable of impuritisa are imprisoned in ibe ioe and liberated when this is 

holding (U the existing femp^rolure, itie said to be natural td. melted. 

Solutions of certain saltA fisturated at high UiuperatureA may be contains about tbe wins proportion of fixed sobd 

cooled without depositing any of the enlt ; they are then ruper-saturaieii, ^ rain-Wtt&r, bnt a less proportion of ammuniMal mdts ud of gisaa 
snd contain more of the dissolved suUUnce than they could take up at Spring-water is rain-water which, having percolated through a portion 
tbe lower ieropemtore. 40 

aolvin^ considerable quautities of another eubsUuce, and of then becom- of the earth’s ensi (in which ri may also have be^ subject^ to pre^^ 
ing cabbie of teking up a further quantity of the first aubstaBce, ha* become charged with eoUd and gaaeoaa matter ; Tarying m kind and 
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(jUftotitT according to the nature of the itrata thrcnigh which it has perco* 
latad, uie duration of contact, and the preeaore to which it waa subject 
daring such contaci 

Spring'Watera from igneous rocks and from the older aadinientarj for> 
mations are fresh and sweet, and anj spring'Water may be considered such 
whose temperature is less than 20° T.), and whi^ does not 

more than O.i gram of eoUd matter to the litre (28 grama per ; pro* 
Tided that a la^ proportion of the solid matter doee not consist of salts 
haring a medieuLai action, and that sulphurous gtsM and sulphides are 
abeent 

Artesian wells are artificial springs, produoed by boring in a low-lying 
district, until a perrious layer between two impeiTioua strata ia reached ; 
the outcrop of tbe system being in an adjacent elevated region. 

/hfuer-troffr is a mixture of rain-water, spring* water, and the drainage 
water of tbs district through which the river fiows, to which snow-water, 
ioe* water, or sea- water is sometime h added. Tbe water of a river flowing 
mpidly through a granitic region ia, unless polluted bv man, bright, fresh, 
and highly aerated ; that of a stream flowiag sluggishly through rich al- 
ia vial land is unaemted, and rich in dissolved and suspended solids. 

The amount of dissolved solids in river water increases with tbe dia* 
tones from its source. Tbe chief sources of poUntion of river* water are by 
the discharge into them of the eewage ui towns and cities, or of tbe waste 
products of factories. 

Lake-waier is an accumulation of river* and rain-water. As ibe watsra 
of lakes ure kept in constant agitation both by tbe wind and by tbe cur* 
re)tt, they become to a great extent purified from organic contamina- 
tion. 

Weli'Water may be very good or very bad. If tbe weU be simply a ret* 
ervoir dug over a spring, and removed from soiures of contaminatioo, it 
has all the characters of fresh spring* water, If, on the other band, it 1 m 
simply a bole dug in t)ie earth, the water which it contains ia the eurfece 
watu which has percolated through tbe thin layer of earth correspooding 
to the depth of the well, and ie consequently warm, onafirated and charged 
with organic impurity. 

WeJJj dug near dwellingt are very liable to become charged with tbe 
wwit of oontaminationa, animal excreta, by their flltrabon through tbe 
■oil. either by reaafin of the fracture of the booaeHlxmin or otherwise. 

htf w r v m nt PoTssLa Wsma^A water to be fit lor drinking pur- 
poees ehcRild be oooL limpid, and odorUea It abould have an agreiable 
taste, neither flat, salty, nor aweetiab, and it ab<aild diaaolve soap readily, 
witlmt formation of any flocoulent prseipitate. 

Although it is safe to condemn a water whieh doee not poseese the 
above ehenctera, it is by no means safe to regard all waters which do po»> 
sees them as beyond suapicioD. To determine whether a water ia potable 
it must be more carefully examined as to tbe following constitaeote : 

Ibtel sofids. — Tbe amount of eoUd material disw^vi^ In potable waters 
vsriee from 5 to 40 in 100.000 ; and a water containing more than tbe 
latter quantity (28 graina per gall) ia to be condemned on that account 
alone. 



Chlorides . — The presence of tbe cbloriiles uf the alk/dine metalfl, in 
qoADtitiee not sufilcieni to be detectable by the taste, is of no importance 
j)sr se ; but in connection with the presence of organic impurity, a deter- 
mination of the amount of chlorine atfordB a ready method of indicating 
tbe probable source of tbe organic coDtenii nation. As vegetable organic 
matter brings with it but stnoU quantities of chlorides, while animal 
contaminations ore rich in those compounds, tbe presence of a laige 
amount of chlorine serves to indicate that organic impurity is of animal 
origin. Indeed, wben time preseee, os during on epidemic, it is best to 
rely upon delerminations of chlorine, and condemn all waters couioining 
mote than l.S in 100,000 (one gnin per gallon) of that element. 

FW tte AfttnaaMOaB rf nShnitu tn intTbiftr m raqolrad; » 

.itfvHM*: • ttfoiif ioliii>im »f pMMiaa eSmiMK. Om hwimJ m. of v»ur oni piioftl In • 
rwllfeoooue M (Oife AiwmW ■■'iH'.-i to onananlaM • dlMlMt yritow oiMor. li tb« ftafftoa ba 
It U tmSmml wJWnrf; W Uib □( KhtlBM artEAnta wioUem, Tb« oUvor wift* 

Horn n mom mtiomwA M Oev W fiVB » bUMa, Ofup bt OMp, thirUif oomuiu aetcadOB. odsU oJh/M r«d.Mei 
tSv Ai Um Hmm bonM rtMliaff to akw ; aaoh o.o. of alw iBinloa tatod n*prrtraT* dill 

ofabMMpvMQA 



Orpantr MaUer. — Tht most serious of tbe probable contaminations of 
drinking-water ia that by organic maUera containing nitrogen. When 
these sra pres en t in even moderate quantity, and when, at the same time, 
the propewtion of chlorine ie greater than usual, the water has been con* 
teminated by Aftiwial excreta end oontome, under suitable conditiona 
the causes of dieesse, be they germs or poisons. 

Of the methods suggested for tbe delermination of the tmouni of or* 
ganie in natoral waters there is unfortunately none whieh is easy 
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of amdioatioo and at the eame time reliaUe. That which yields the beat 
rsfulte is Wanklyn’i process : 

m, lUAu brOliaelviBC DO vmsM «f pcWMiim bMnM Bfld I 
MW ftSMol wMar. TIm nlaUM to battod d9»n teaboailB e.o,, 
tf ite ■MOSm bcOad dtodlkd wifetf. S. JVMtor** r tnft M . (h cnuni 
■ savBto miBtda hv dMaivad ii SB a.a af wattr by tlu aa) of bf«t uid 
k cBd, MOSAMd oaUtStem of bmuM to Cb«a oddad, dr«r br drap, BObU Um aad 

IbS to iBfBBd to w Ummwr mt aefUiicA : IW p«aa« of pnNMiiai b^nta an than dto 

W ttoa SqvU. to vtalM a OfOi aaato of M««to cWeviao atoaOeo to flaaJIsr addad, tDd eba buJk of 
«to aodo •!» to 0 HBo wtob m\em. ISa ■ fdvSf to afl wad to «to*d , docaared, add |aaaw> w( ln«tn* 
SUod. woSWafFond beOldL t. Mkr.SofS mtmt$om4 Tb«areai;rrof (boa# to ohmIo br 

to< SIS pBiaa W eOkoUa Id a Huv of muot. Tho iMbey. bp «Lila < om ef tbo 

vtdi Si votoMi of vator. 1>a laiur oodiaSdi S.OUHl ftmn ut aidnonto 1 b uaoh a«. and to Cbo 
M tdo doWoiBlaMtoda UtooMdfBr aoiottoa MwldS onlp for tio ecvvanient BmanUod. a 4 
atodtod ^toeodii Mdoiiola a ftiwnid wdtor. Tbo akbbflr third of tbo dUlllaia. 10 U o.o. el 
. Ml be otovmtoMjr Mtorod la Md totoatoa ta tfeo add\ticA at t Be, WatolWo miwtt. 

Wo ««l« to OEitoBCtod to Mla«o : liall a Uve ef tbr vator to bo Mcod <botav tokl^ tSo 





icieamai 
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itoMdietoti 

4 oro oddB 









7a detonatoe tr>e dOMilty of Mol eoUda M O.b of tSo SNrfod valor on «T«>Mtood to ilf f ooaa bb • 
vtotoli wetobed pltolwm dlto. evar Uto •aMr*dalb. The Atoh »toh tha eonlasaed drp iwMm to eaetod to 
a dddeototo aod wetobod, Tbo \aatmm la wtotM, BoKlpHod bjr <0toi, f1r« (do total tollda to iatW 

p»iow,oua 

Ardness.^The greater part of the solid matter dianlved in natunl 
waters consists of the sslta of calcium, accompanied by leee quantitiee of 
the eslta of magneeium. Tbe calcium salt is usually tbe earbonete or tbe 
sulphate ; eometioiee tbe chloridsi pbospbstc, or oitrste. 

A waUr containing on excess of calcareous mlt is said to be hard, and 
one not so charged is said to be soft. If tbs hardness be due to tbe pres- 
ence of tbe oarlMoate it is f^iwrary, if due to the sulphate it is ;Mrina- 
neaf. Calcium carbonste is eimost insoluble in pure water, but in tbe 
resence of free carbonic sciU the more soluble mcer boosts is dissolved, 
ut on the water being boded, it is decomposed with precipitation of the 
carbonate if the quantity exceed 0.6 gram per Utie. As laicium sulphate 
is held in solution by virtue of its own, albeit sparing, solubility, it is not 
deposited when the water is boiled. 

An accurate determination of the quantity of calcium and magneaium 
■alte in water is rarely required ; it Is, however, frequeutiy desirable to de- 
termine their quantity approximately, tbe result being tbe degree cf 
Aerdnem. 



»Bwa>iBlB« wMtr »u« b* UtotoiNftUr *ltoX«*i) l* latMaCwt. Ur % 
* ot h0«d^ «M Bm. U iSb vtoar b* MfS. IV o.e. cf tlw tohauto «l 
eototoMl llto with » Ltobl«to owAStoMr, eh« Mtoc 
PtoM, (Ob vMrr to mm 4 o to Ml •• ma m pwlbto Ur apslrifw 
to Btototo to (to itokBf rtoof^ ThBftrii M&b to^toctitou 
to toMT ftoto, BStot M tooS to StoMlar, Th* teowiM till &e. 
■tOMtSBWBtoirHMto**. WtotoMto Bto imaSog 
^ IW tmH, pito BMthtoS to aMto Bpila. to Um vmaomt to fm 

a* ommtmt to ■— icto l u r i tod. To iAict Ibl*. SO e.g, to tiM 
IS* tnMl to tOg toMtato to Ifeg itogct. •MeS to m>bgn. toap* 

to Mpmta MWiMto K toM, la gtoa cplto. 
bBto gf* itoto vitoPtoBlB Jlgtatoftoto w Uova : S «.& to 
Uto BMtoto to W M to dtoiatoBTflBMiMtotoi \\n,oroUomm 
to wvStaWM totOi nwUU to—— topwBMt loto MBtSgr aylbi* 
MBAto r to ■li n iM to Itow few « btatoM \ mmaglk *m4m 

t AA to W«Mv *nito ^ItoSta. mS IM na- 

hM ptoatS ed» W toSt rnpm m Mato to «Mto pamt sad 
(•a iijitoftoi to «B«toto tot wim. tot n aa «f sUtitou 

to MyBMiB Wto. iruwcttora 
toac tattt V toa to tbe toaiitord 
WOta tot WBUtr MibV 
to tot •toAetfS tahiMtB bma ueiM> 

TW vtoeO, «fto • Httk pMM. h itotoar totaK imv 

HeA tototolDAta Mto toto tot toi«t MrtlanttoWoA mk.4^ 
le. farfgtoaS wqJrtol AAto BtoAtoiS ttoA* 
as IS OA, m4 CJ aa. tot XHoalag b tot ia 

»: 
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For tSM pdjpoM t aoliiUgs to iiitp ot kaow atrangto |i nqtlrto. IWU mm4o bf f|tiii|*taF MU 
0Btaa to th Srito, aSm CttoOt maa iMt cbiR thtvIaaA 0* • litrt ef diltw t kto iol (tp. cr. tf.Stol. Tt 
MtartalAt vbtUMT tola aelaiMA etsttoet the BBOoaito aoto, 10 e.c, to t tatabet. ratde to AtototlM 
),U ftaBta to Mta.'racantl; fotid caltogo cbloridt ia A IRrt to vMta. art SUaM Vito <0 cla to watar am 
thi totpntlgtn'O bbUI aptnlnant lAtb^ii prodaetd ea actuttaA Cf 11 ac. nCtaap aaiaUaft ba«« 

toto etad (i btMht praptr Manith : If a tfrtaur er ItaaquABtity hatt baea tMad (niiAti bt etACtAVattil 
tr itUnM la pnipittan to tha tacH gr dtSeiaAi^. Tht tetp teiaUtA taota mi bt SUai if, bai. If tnrtad. 
Bu( bt ahtlMn btfert b«|b#. 

Te detanaiae tht hardiWHs 71] e.i*. to tbt «at« to bt taactd art pit cad lo a Ftaai^cBepptivI btotit to 
M e.e. oapAcItT, tad tht aotp nolBtia urtaotUy Artdedfreot a bmCic. AAtr aaM tSdMhM to Map tol«. 
Uta tbt btollt U ibAktA. tod Alltwad colM at'^a lu tide vtnuicA. Tht« It contlBtad aniA tA tbt rM to 
p«a BilAttat » iMbtf laBAiat Bpaa tbe Aiffaet to tot ilitaid ta tot boUit. AttoJ* Utw (bt haiilAfa It (^ 
4kmomi br totnambtr to a.fl. of ■aA|>MlgtM» aStked. bibb^ oaa. If Mart toAA IS At. to tatp tatatkA an 
added tot n^gW la tb« belt It awtt be dUmtri vUb 70 e.v> to dixilkiS water. 

A good drinking-water ahould not have a hardness of more than fifteen. 



wUOa tMtoOHci. 

If a water yi^ do slbuinmoid emmonin it m orgtmenUy pure, even if it 
contnias much free somoDie end ehloridee ; if it eontnins from .02 to .06 
milligrems per litre, it is still ouite pore ; when tiie eibominoid sminonin 
renebee 0.1 milligr. ptf litre uie weter is to be looked upon with mispi* 
cion ; end it is to be oandemoed iriien the proport i on reecM 0.15. When 
free anmonis is also present nr considemble quantity, s water yielding 
0.05 of albuminoid ammonia is to be looked upon with enspidoD, 

PoisonoMM MdaU . — Those most liable to occur in drinlong waters ore 
iron, copper, end lead, and of these the last ie the most impoxlADt. 

The power pcneowed by a water of dissolving lead varies materially 
with the nature d the substances which it holds in eolution. Tbe pres- 
ence of nitrates is fsvonble to the eolution of lead, an influenoe wbi^ is, 
however, much diminished by tbe siinulteneous preeen^ of other salts. A 
water highly charged srith o^ges disaolves lead readily, eepeoioUy if the 
metallic eorfa^ be so exposed to the action of the water os to be alter- 
nately acted upon by it and by tbe air. On the other hand, waters con* 
toiniog carbonates or free carbonic add may be left in pontact with leed 
witii oomporstive impnni^, owing to the fonnotion of a protective coating 
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of tbe ioaoLuble corbonftt« of lead on the soHuce of tho motal. Thu 
not however, to wntor charged with a lat^ excess of carbon dioxide 

under pressure. Of all natural waters that moat liable to eoutaminatioD 
with lead is rain-water ; it cou tains ammonium nitrate with very amall 
c|uautitiea of other salts ; and it ia highly aviated, but contains no car- 
bonates and comparatively amidl quantities of carbon dioxide. Obviously, 
therefor, rain -water should neither be coUsctetl fi’om a leaden roof, nor 
storeil in leaden tonka, nor drank after having been long in contact with 
lead pipes. As s rule, the purer the water the more liable it is to dissolve 
lead when brought iit contact with that metal, especially if tbe contact 
occur when the water is at a high tem^)erature, or when it lasts for a long 
period. 

To determine the power of water for dissolving lead, take two tumblers 
of the water to be tested ; iu one place a piece of lend, whose sur&ce has 
been scraped blight, niid allow them to stand twenty-four hours. At 
tbe cad of that time remove tlie load and pass aulphuretted bydrt^o 
through the water In both t amblers ; if t lie one which contsiued tbe metal 
becoiua perceptibly darker than the other, tiie water has a power of dis- 
solving lead such as to reniler its coutact with surfaces of Uiot metal dan- 
gerous If pivDlouge<l beyoud a short time. 

To test for the presence of jioisonous metals, solution of ammonium 
aulpbydmto is added to the water coutainsd in a poi'celaiu capsule. If a 
dork color lie produced, which is not discharged on addiliou of bydro- 
chlunc arid, the water ia contaminated with lend or copper. 

Tiif (jti«ntiUU.I«t «i^MT>ulna4iae'' t>ulu(iOTtaoof>tjiiolnKkMw.> qu4BU(l^of thr PumoSms bmCbI* *rr bmiI: 
f(>t ir^i .i.iBi wf firriiiH Boliiristi* 'n a litre af wat«r; fnr«t«pprr9.W irmm« i4 cupHc MlplMv (a Um 
litrr ; Knil for k>«il l,<i(l RTun of liml kvbum u thrliOe. Um e.c. «f wilaUM cn** vt 

the IUiR.kl T.>lk*«‘ tn4 JlMi e. of ih# W.kUt t*» Ui tcaC^I 1(0 f.e. «1 pore 

L»a (e«*Buh i»f which Brnni.viiarii mWWiI. Ttw* apfM|trkkU»KAf»4' 

■ rJ wUiiUim N thun •t)owc«l t«j t 1 i»sv itiw cun^unm^ thv *"W*r. anUl the oh bk* «tf «*»tor 

pr^tiUinsl 1 4 th« kurna thAt nf tbe Ilqal4 to tA« "UterokpaiUe. TSe bum* tmOIok m tOU Ubm fltv» 
Ou' iv.unbrr •<{ «n<ntkKrHmi of Ihw ni<'L») lii »ktar. 

Si<»*venfirf*i sotuh . — Most natund waters deposit, on standing, more or 
less solid, insoluble material, TUcu substances have been either sus- 
pciuldil mechonically in the water, which depoeiU them when it remains 
at rest, or they have been in eolation, and are deposited by becoming in- 
soluble as the water is deprived of enrbon dioxide by exposure to air ami 
by relief from pressuiv. 

Tbo •u»aeft4«d pMOicWn tfioMU bt owlUMM bf ««kM4Uno<' >■ S »mUc» 1 BhooU Mei«itiln«S 

tw W* furcM ui haIoiaI uul IUb. TIw quAslUy e< auBSMatkl mM* a4««<nuiMA4 

bj MwWni • liM of tnrbKl vbWt thrutifh a drM anJ SHar. whkh «iUi Om e«a«r«i»1 Sr|M<, 

anifsln ilrwlAnil itaftthuil, Thv JiffLrvn«« Mtvfsia Um t«v U tha vadsM ■Mqasdai roai^vr Is 

A Urrtuf tiM ’■'mtof. 

Ptirijicaiion of wcUr . — Tlie artificial means of rendering a mors or less 
coatanuuated water fit for use are of five kinds: 1. Distillation ; 3. Kubsi* 
dance ; 3. Filtration ; 4 . Precipitation ; 6. Bolling. 

Tbe method of (UtUUUition is used in the laborato^ when a very purs 
water is desired, and also at sea upon steamehips, and even on soiling ves- 
eels upon occasion. Distilled water is, however, too pore for continued 



■waIa ; it is, however, of gisai vslnn for tbe softening of temporarily hard 
wider% and for the destruetioa of engatuaed impurities, for which latter 
p Qi pose it should sever be ne^neded during outbreaks of choten and 
typhoid, i^ indeed, miex be drt^ at all at sn^ timee. 

Wema-<-D&der this bead are elssasd all waters which ore of 
thsTKMutio or industrial value, raewn of the quutity or nature of tbs 
disa^ad solids iriueh they contain ; or whudi havs a temperature greeter 
thanaO^ (68^^). 

Hie eompoBtion of mineral waters varies greatly, scoording to the na* 
tors of the strata veins through which the water pusses, and to the 
eooditiona of pressois end previous composition under which it is in con- 
tact with these deposita 

Ihe fobstaseea almoat univanally present in mineral waters are : oxy- 
gen, nitrogen, carbon dioxide ; carbonste, biesrbonste, sulphate 

and chloride ; ealeiam csrboiiate and bicarbonate. Of sabstanees oocasion- 




ose, being bard of digestion, and fiat to tbs taste mm the absence of 
gases and of solid matter in solution. When drcumstancesoblige the use 
of such water, it should be agitated with air, and should be charged with 
inorganic matter to the extent of about U.OS gram each of cakte bicarbon- 
ate and sodium chloride to the litre. 

Purification by tiniuridene^ is adopted only as an adjunct to precipilaticn 
sad filtration, and for the seporatioa of the heavier particles m so^Maded 
matter. 
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Hie ideal process of fiUntion coDsists iu the eeparstimi of all particUa 
of suspended matter, without any alteration of ouch substoocea os are held 
in solution, lu tbe Sltration of potable waters on a large scale, however, 
the more minute .particles of suspended msttera ore only partially sepa- 
rated, while, on the other hand, ao important change in the dissolved 
materials takes pUoe, at least iu certain kinds of filters, in tbe oxidation of 
oigonic matters, whether in solution or in suspensioi]. In the filtration of 
large quantities of water it is passed through sand or charcoal, or through 
botn substoDces arranged in alternate layers. Filtration t^ugli cbsrcool 
is much more effective than that through san<l, oniug to the much greater 
activity of the oxidation of nitrogeniseci organic matter in the former case. 

PrecipUation prooesoes are only adapts to hard waters, and are de* 
■i^ed to separate tbe excess of caldom salt, and at the same time a con- 
siderable quantity of organio matter, which is mechanically carried down 
with the preeiintate. 'As method usually followed cona^ in the addi- 
tiou of lime (in tbe fonn of lime-water), in just sufficieut ^anti^ to 
neutralise the excess of carbon dioxide preeent in the water, ^e added 
Umo, together with the calcium salt naturally present in the water, is then 
precipitated, except that small portion of calcinm carbonate which the 
water, freed from carbon dioxide, ia capable of dissolving. To determine 
when sufficieDt lime-water has been added, take a sample from time to 
time during the addition, end test it with solution of sUver nitnte until a 
brown precipitate is formed. At thia point cease the addition oflime- 
vrater and mix the limed vmter with further portions of the hard water, 
until a sample, treated with nlver-nitrete eolation, gives a yallowisb is 
place of a brown color. 

Tbe purifinatiog of water by hotftng can only be carried on upon n wmII 



magnsnom 

oxide, and cronaie of iron ; ribcatee of sodium, calcium, magnesium, and 
iron ; aluminium sslta ; salts of lithium, ceesium, and rubidium ; free sul- 
phuric, silieie» arsenic, end boric acids ; and ammoniacsl salts. 

Although a oharply defined dasrifieation of mineral waters is not pos- 
sible, one which is ussfol, if not accurate, may be mode, based upon the 
predominanos of some constituent, or constituenta, which impart to the 
water a well-defined therapeutic ^ne. A clossifieatioD wliich has been 
generally adopted is into five classes : 

L ^cuf ufous icuiers ; whose value depends upon dissolved carbonic acid. 
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They contain bat small quantities of soUds, principally the bicarbonates 
of fi^ium and calcium and sodium chloride. 

n. Aiding waieri ; which contain notable quantities of the carbonates 
or bictf bonales of sodium, potassium, lithium, and calcium, sufiinent to 
comraunicaU to them an alUine reaction, and frequently a soapy taste ; 
eiUier naturally or after expulsion of carbon dioxide by boiling. 

IIL Chaiyheafe waten ; which contain salts of iron iu greater propor- 
tion than 40 milligrams per litre (2.8 groins per gull. ). They contain fer- 
rous bicarl>oDate, sulphate, crenate, and npoerenabe, calcium caibonate. 
sulphates of potassium, sodium, cidcium, maguesium, and aluminium, 
notable ^ontitiss of sodiuin chloride, and frequently small am our U of ar- 
senic. ^ey have tbe taste of iron and are usually clear as they emerge 
from the earth. Those containing ferrous bicarbonate ds|> 0 Bit a Kediment 
on standing, by loss of carbon dioxide and formation of forrouH carbonste. 

TV. Saline uxUere ; which contain neutral salts in considerable quantity. 
Ihe nature of the salts which they contam is so diverse that the group 
may well be subdivided : " 

a. Chlorine witer/i; which contain large quantiiieH of sodium chloride, 
o^eonipatiiad by less amounts of the chlorides of potassium, calcium, and 
magnesium. Iforoe are so rich in so<lium chlori<ie that they are not of 
service as therapeutic agents, but are evaporated to yield a more or lees 
pure salt Any ualurol water containing more than 3 grams per litre (210 
groins per gall.) of sodium chloride belongs to tliis doss, provided it do 
not contain aul»taoces more active in their medicinal action in such pro- 
portion as to warrant its classification elsewhere. Waters containing more 
than 15 grams per litre (1,050 groins per gall) are too concentrated for 
internal administration. 

0. Suiphale fva/ert ore actively purgative from the presence of consider- 
able proportions of tbe sulpliates of s<)dium, calcium, and magnesium. 
Some COD tain Large quoutities of sodium sulphate, with mere traces of the 
calcium and mogneaium salts, while in others the proportion of the sul- 
phates of magnesium aud calcium ia aa high ns 80 grams per litre (2,100 
gnuus per ga^. I to 20 grams per litre {1,400 grains per gall.) of sodium 
sulphate. Hiey vary much in conceutration ; from 5 grams (H.^SO grains 
per gall.) of total solids to the litre in some, to near 00 gr.ims per litre 
(4,2(Kl grains per gall.) in others. Tliey have a salty, bitter taste, and vary 
much in temperature. 

y. Brttmine and iodine ivafer^ are such as contain the bromides nr 
ioilides of potaMiiim, eodium, or magnesium in sufficient quaulity to com- 
TDunicate to them the medicinal properties of those salts. 

V. Sulphuroioi iva/err : which hold hydrogen sulphide or metallic sul- 
phides in solntiOQ. They have a disagTeeabls odor and are usually warm, 
^ey contain 0.2 to 4 grams of solids per litre (14-280 grains per gall.). 

ParaxoLooroAi. ^ Water is taken into tbe body both as a liquid and os a 
constituent of every article of food ; the amount ingested by a healthy 
adult being 2 25 to 2.75 litres (2|^ to 3 quarts) per diem. The greater tbe 
eliniisation and the drier the nature of the food tbe greater is the amount 



of H.0 taken iu tbe liquid form. 
Wat 



'aier is a coustitnent of every tissue and fluid of the body, varying 
from 0.2 per cent, in the enamel of the teeth to 39.5 per cent, in the per- 
apiratiou and saliva. It constitutes about 60 per cent, of the weight of 
the body. 
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The coneuteDcj of the vahous parts does not depead eotireW apott the 

H,0, ■ 



relative proportioD of solids and 
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the solids. The blood, althougli licjiiid in the ordinary sense of the term, 
contains a leas proportionnl amount of H,0 than does the tissue of the 
kidnevs, and about the aame proportion ns the tissue of the heart. AUhoucrh 
the bile and mucus are not as fluid as the blood, they contain a lar^r 
proportion of H,0 to solids tlian does that liquid. 

Water ia discharged by the kidneys, intestine, skin, and pulmonary 
surfaces, The qimnitty discharged is greater than tiiat ingested; the 
excess being formed in the body by the oxidation of the B of its omuio 
constituents. 

Hydrogen Dioxide. 

Ifyirogen ptroj:ide — Oxijgenated waUr. 

Bfi,—}{olecular K'eigkl = ijr. rs 1.455— ih'ecooeraf 5 m TKen- 

This substance may be obtained in a state of purity by accurately fol- 
lowing the process of Thenard, It Tony also be obtained, mixed with a 
large quantity of H.p, by iwssiug a rapid current of carbon dioxide 
through H,0 holding hydrate of bariuni dioxWe in au^nsion — BaO.H, 
d“ CO, » BaCO, - 1 “ H,0,. It is aiao formed in small quantity duiing tbe 
slow oxidation of many elements and compounds, such as Pb, Zn, Cd. 
AJ, alcohol, ether, and the essences 

The pure substance is a colorless, syrupy liqoiil, which, when poureil 
into H^U, sinks under it before mixing, it has a disagreeable, metallic 
taste, somewhat rasembting tliat of tartar emetic. When tAken into the 
mouth it produces a tingliug sensation, increases tbe flow of ealiva. and 
bleaches tim tissuee with which it comes in contact It is still Hquid at 
— 80® ( — ‘13 “ F. ) . It is very u Datable, and. e ven in darkness and at ordinary 
temperatures, ia graduaUy decompoee<l- At 20® (88® F.) the decomposi- 
tion takea place more quickly, and at 100® (212® F.) rapidly and with ef. 
ferresceiice. The dilute substance, however, is com|)eretively stable, and 
may be boiled and even distilled without sufiering decomposition. 



acid compounds, composed of one volume of the element in the gaseous 
but is influenoed by the nature of state with one volume of hydrogen. Their bydratea are monobasic acids 

when they exist (fluorine forms no hydrate). The first two are gases, the 
third liquid, the fourth solid at ordinary temperatures. They are known 
M the Aafo^ena The relations of their compounds to each other are shown 
in the following table : 



HF, 

HCI. C1,0 C1,0, Cl,0, HCIO 

HBr HBi-0 

HI LO. HIO 




Subatunces are violently decomposed, water and elemanbrv' silver remain, 
ing. By oeclnin substances, eucU as gold, platinum, an<l charcoal in a 
state of floe division, fibrin, or manganese dioxide, it is decomposed with 
evolution of oxygen ; the decomposing agent remaining unchanged. 

The pure substance, when decomposed, yields 475 times its volume of 
oxygeu ; the dilute 15 to 20 volumes, 

In dilute solution it is used as a bleaching agent and in the renovation 
of old oil-paintings. 

Analytical CHARAcrote.— 1. To a solution of starch a few drops of 
cadmium iodide solution are added, then a small quantity of the fluid to 
be teeted, and. finally, a drop of a soluKou of feirous sulphate, A blue 
color is produced in tbe presence of hydiugen peroxide, even if the solu- 
tion contain only 0.05 milligram per litre. 

2. Add freshly praparsd tincture of guaiacum and a few drops of a cold 
infusion of molt. A blue color— l io 2,000,000. 
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8. Add tbe liquid to be teeted to mixed solutiona of ferric chloride and 
potassium femeyanide (which should have no blue tinge). A blue color 
—1 in 10,000,000. 

4. Add to 6* C.C. of the liquid eulpbario acid, iodide of zinc, starcb-pasta» 

2 drops of a two per cent solution of cuprio sulphate, aod a little one* half 
per cent eolutiou of ferrous sulphate, in the order named. A blue color. 

ATKoeraintc Hydbooen Diokidi. — Atmospheric air ccoatanUy containa 
small quantitiee of hyclrogeb dioxide, which ia alto present in rain-water 
and in hail, and in less proportion in snow and hoar-frost The amount 
present in rain water varies from 0.008 to 0.499 milligram per litre 
(0.U00454 to 0.028 groin per U. 8 gallon), according to the direction of 
the wind and the season of the year. It ia more abundant with equa- 
torial than with polar winds, and more abundant in summer than in winter. 
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HCIO, HCIO, HCIO 

HBrO. HBrO. 

HIO, HIO. HIO. 

UrWv-W mU. MooaW». THcftiS*. Ujrpoou uld. .tcMd. ?«>M «£l4. 

FLUORiNr. 

Symbol ss P— .ffomic ttseight = 10— Z>i«?ouered by Sir H. Daoy in 1812. 

Although many attempts have been made to isolate this element, it has 
probably never been obtained in the free state, unless the colorless gas 
obtained by O. J. aod Th. Knox, by the decomposition of mercury fluo- 
ride end of hydrofluoric acid in vessels of fluor-sfMir was the element 
Fluorine forms compounds with all the other elements except oxygeu. 

Hydrogen Fluoride. 

ffydrofluonc acid = BT-^Molecutar weighl = 20. 

Bydrofluoric acid ie obtained by the action of an excess of sulphuric 

+ 2HF. If a solution be desired, tbe operation is conducted in a 
planum or lesd retoi^ whose beak is connected with a U-shaped receiver 
metal, whtch is cooled and contains a small quantity of water 

Tho aqueous amd is a colorless Uquid, highly acid and corrosive, and 
having a pene^ng odor. Great care must be exercised that neither tbe 
so utaoD Dor the gas <^e m oontact with the skin, as they produce pain- 
hU u^rs which h^ with diflSculty, and also constitutxon^sl symptoms 
whwh m*y l«t for d.m the acid hw accidental, v come h el^utart 

Wi^ ^6 skin the part sliould be washed with dilute solution of potash, 
and tbe vesicle which forms should he opened. ^ 
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Both the gaw^ acid and its solution remove the AJica from glass, a 
pf<^p«rty utilised in etching upon that substanee, tbe parts upon which no 
•ebon IS desired being protected ^ s coating of wax. 

Tbe presence of fluorine in s compound is detected by reducing tbe 
sobstsnoe to powder, motsfoning it with sulphuric scid in s platinum’ cm- 
ciWe, over which is placed a dip of glan prepared as above ; at tbe end of 
bail an hour tbe wax ia removed from the glw which will be found to be 
etched if the substance examined contained a fluoride. 

CHLORBfi:. 

« , = a— .dtowic weiyhi = Z5.5-Molecular weight = ll^Sp. or.» 

2.4^ ^ Hire iueighs 8.17 prams— 100 cubic inches we>gh 78 3 
AhnisdmuAf/ro^ = yeffto<««sA.yreen— ilwcotwred by Scheelc 

OoconiiHCB. — Only in combination, most abundantly in sodium chlo- 
Dde. 

PnirAMTios.— (1.) By beating together manganese dioxide and hydra- 
ohlofio add (Scheele). The reaction takes place in two stages ; manganic 
chloride is first formed sooording to the equation : MnO, -f- 4HCI = 
MnCI^ + 2H/> ; and is subsequently decomposed intn monganoue chlo- 
ride and chlorine : MnCl« =: MnCl, -f CL. 



CLASS n.^AOlDULOUS EL] 



» « . I M 



MTS. 



Elsmxrts all o? WB08S Hydsatis AES Acme, Am which do hot tobm Salts 

WITH THE Oxacids. 



L CHLORINE GROUP, 

FLCORnrx. CaLoaiNB. Bbohinh looran 
Tbe elements of tliia group are uuivalent. With hydrogen they form 
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ThS* Mu1 oT^Utm* DAuUlr omAoct^e \n «» "-“V. SS, 

^ k Lvhkfh ofi A MOAll oiAV be bj • CWm luk) ittwp^lUm BllM mih 

dln«^d4b ef •dj»a ia ; hy<rohkirtb ^ b 

pc««d bUkroofblb^iftlXT-CBtMaBdtlM bMbMad. dta««d ^ U «»W to 

mil qoiatltf o< v«i« In U cbM 4fM Bj ow tto utgiiuti cBtoMb to G» mb 

ftfibUy c^lMH b; dlvptoecMDt atr in cto timl D. 

WbMttofwto A bu bmn toll Altod vlto Uqtoltltototo to dami (to wtolta if . _ 
rkto «%U (to rmd&tof nrtto vtih v*tof abd tofSo mbv. A Ua ol oxUi ftoda Wit Btoto « ^ 



(!2.) Bj the action of manganeae dioxide upon bjdrochlorio add in to 
preaenee of auipfanne add, maDgaoooa etdphato being abo formed : MnO, 4* 
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QHCl + H,80, MoSO, + 2H,0 + Cl,. The eame quantity of chlonoe ie 
obtained u in (LX with the uae of half the amount of hydrachlohe edd. 

(3.) By heating a mixture of one part each of manganese dioxide and 
sodium chloride, with three parts of solpburio acid. Hydroehione acid 
and sodium sulphate are first formed : H 2J0^ + 2NaCl — Na^SO, + 2BC1 
and the acid ie immediately decompoaed by either of the reactions indi- 
cated in (Ij and (2), according aa sulphuric add is or is not present in 



eseesa. 



(4.) By the action of potasBium dichromate upon ^drochloric add ; 

S otassium and chromic chlorides l>eing aJeoformea; K Chfi-, + 14HC1 = 
KC! -h CrCl. + 7H.0 + 3C1,. Two p-irts of powdered diohromaU sre 
heated with 1*7 parts* of add of sp. gr., L.LG ; 100 graroa of the salt yield- 
ing 2*2. 5 litvea of Cl. 

(6.) When a slow evolution of Ch extending ^wer a oondderable |>eriod 
of time, is desired, as for ordinary disinfection, moistened chloride of lime 
U exposed to the aii*, the calcium hypochlorite being decomposed by the 
atmospheric carbon dioxide. If a more rapid evolntion of gM be dedred, 
the chloride of lime is moistened with dilute hydrochloric odd in place of 
with water. 

PaorERTiBs.— .V greenish yellow gas, at the ordinary tempera- 
ture and pressure ; it has a penetrating odor, and is, sven when hi^ly 
diluted, yery irritating to the respiratoty p a ss ages. Being soluble in H.O 
to the extent of one yolume to three voluiuea of the solyeut, it must he 
collected by dispUcement of air, as shown iu Fig. 10. A saturated aque- 
ous solution of Cl is known to chemists as chlorine loitisr, and in phar* 
macy os aqua chlori (U. S.)» Liquor cMori (i/r.); it should bleach, but 
not redden, litmus paper. Under a pressure of 6 atmospheres at 0* (32* 
F.), or 3; stmoeplieres at 12'' (53*.3 f.), Cl becomsaan ody, yellow liquid, 
of sp. gr. 1.33 ; and boiling at — 33.6* (— 28*. 6 F-). 

Chlorine exhibits a great ieudency to combine with other 
elements, with all of which, except F, 0, N, and C. it unites dtocUy, fre- 



^ ^ , uglily 

setinio artifidal Lighted \ candle bums In Cl with a faint ftsme and thidt 
smoke, its H combining wi^ the Ch while carbon hocomee free. 

At a red boat 01 decomposes H,0 rapidly, with formation of hydro- 
chloric add. The same change takes place slowly under the influence of 
sunlight, hence chlorine water should be kept in the dark or in bottles of 
yellow glass. 

In m presence of H,0. chlorine »s an active bleschi^ and disinfsot- 
ing agent It acts as an indirect oxidant, dsoomposing H O, the nascent 
0 from which then attacks the coloring or odorous principle. 

Chlorine is readily fixed by many organic subatances, either by addi- 
tion or substitution. In the first instance, as when Cl and olefiut gas 
unite to fom ethylene chloride, the organic subsisnee simply takn up one 
or more atoms of chlorine : C.H, + O. s C^,CI.. In the second insUnos, 
as when 01 acta upon marsh gas to produce methyl chloride : CH, -t Cl, = 
CH,01 + HCh each substituted atom of Cl displaces an atom of H, which 
oombines with another Cl atom to forra hydrochloric add. 

ffydraU ^ chlorine, C15H,0, is a yellowish green, crystalline substance, 
formed when Cl is paned though chlorine water cooled to 0* (32* F.). It 
is decomposed at 10^ (50^ F.). 

Ahalttical CBASAcrBss. — See p. 62. 

o7 

Hydrogen Chloride. 

/lydrochloric Acid. — Sfuriatic Acid. —Acidum Ht/droctUoricum (U. S. ; 
Br.) — HCl — Molecular nvighl = 36.5 — >‘p. gr,, 1,259 A— A litre loei^hs 
1.6293 gram. 

Occo>;BSKCS.^l£ volcanic gases and in the gaetric juice of the mam- 
malia. 

I*B£PASATK>a. — (I.) By the direct union of its coDsiituent elements. 

(2.) By the action of sulphuric acid upon a chloride, a sulphate Iwing 
st the flame time formed : H SO^ 2Na01 = Na,SO, + 2HC1. 

This is the reaction by which the HCl used in the arts is pro4luce<l, 
either as a separate industry or as an incidental product in Lehlaoc a pro- 
cess for obtaining eodium carboiiate (q. v.). 

(3.) HydrcMshloric acid is also formed in a great number of reaction S|, 
as when Cl is substituted iu an ot^pmic compound. 



PaomriES. FhyAt'oi—A colorless gas. acid iu reaction and tnste, hav- 

ing a abarp, penetrating odor, and producing great irritation when in- 
baled. It becomes liquid under a pressure of 40 atmospheres at 4* (39® 
P.). It is veiy aolnble in H.O, one volume of which dissolves 480 volumes 
of the gas at 0^ (32* F.). 

ChertMoL Hydrochloric acid isneitlier combustible nor a aupportt-rof 

combusliou, although certain elements, such os K and ^a, hum ui it. It 
Asms white clouds on contact with moist air. 

SoumoH or Htosochlobic Ann. — It is in the form of aqueous solution 
that thU add is usually employed iu the arts and in phamifw-y, 11 is, 
when pure, a eoloricss liquid (yellow when impure), acid in taste and 
reaction, whose sp. gr. au<l Iwiluig -point vaiy with the degree of couccd- 
tration. When b»ted. it evi»lvea HCl, if it contain more than 20 per 
cent of that gaa, nod H O if it contain less. A soluliou ton tain ing 20 

g rr cent boils at 111* (232* F), is of sp. gr. 1.090, htis tho composition 
Cl 4 8H,0, and diatUa unchanged. 

Cowimctviof muriatic acid is u yellow liquid ; sp. gr, about 1.16 ; con- 
tains 32 per cent HCl : and contains iron, sodium chloride, and nrhcnical 
compounda 

Acuium hydrochlortcum is a colorless liquid, containing am all quantities 

of impurities. It contoms 31.9 per cent HCl and itssp. gr. la 1 16 (U. 8. ; 
Br.). The dilute acid is the above diluted with water, Sp, gr. 1 049 = 10 
per cent Ha (D. 8.) ; ^ gr. 1.062 = 10.5 per cent. HCl (Br.). 

C. P. {chemicoUy pure) add is uaoally the same as the strong phanuo- 
ceutical acid and far from pure (see below*)- 

Hydrochloric acid b classed, along with nitric and sulphuric acida as 
one of the three iifrong mineral odds. It is decomposed by many elements, 
witii fonnatioD of a chloride and liberation of hydrogen : 2HC1 + Zn sa 
ZnCl, Witb oxides and hydrates of elements of the third and fourth 

classes it enters into double decoroposition. forming H«0 snd a chloride : 
CaO 4 2Ha = CaCL -4- H,0 or CaH,0. + 2HC1 =: CsCl. 2H.O. Moet 
of the nietslUo chlorides ars soluble in H,0, those of Ag, Pb, and Hg (ousj 
bring exceptions The chlorides of the non-metoli are decomposed on 
oonUci vritt H,0. . 

Oxidiziog sgeDts decompose Ba with liberation of a. A nuxiure of 
hydroohloric and nitric acids in the proportion of three molecules of the 
feraar to one of the latter, is the ocidum nifrokydrochforicum {V. $. { Pr.), 
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or rtgia. The latter name alludes to its power of dissolving gold, 
by combination of the nascent Ci which it liMrates with that mstri to 
form the soluble auric chloride. 

lMPviUTaB.«A chemically pure solution of this acid is exceedingly rare. 
The impurities usually present are : Sulphurous add — hydrogen sulphide 
is given oft when the acid is poured upon zinc : Sulphuric acid— a whits 
precipiUta is formed with barium chloride ; Chlorine oolors the acid yel- 
low ; /.sod gives a black color when the acid is treated with hydrogen 
aolpbide ; fron-— the acid gives a red color with ammonium sulphocyanats ; 
^rw^Atc— the metiiod of testing by ^drogen sulphide is not sufficient. 
If the acid is to be used for toxicolorical analysis, a litre, diluted with half 
as much H.O, and to which a smalT quantity of potasaium chlorate has 
been addeo, is evaporated over the water-bath to 400 o.c. ; 25 c.o. of eul- 
phurio acid are then added, and the evaporation continued until the liquid 
measures riwut 100 e.c. This is introdticed into a Marsh ajiparatus and 
must produce no mirror during an hour. 

Ahilttioal CBaBAOTEBa- SM p. 62. 

XoxiCDioQT . — PoiwM and corroifivee. — A poiem is any eubHance which, 
q/2sr absorption into the bh<*d, produces death or serious bodily harm, 

A corrosive is a substance capo6fc of producing death by its chemical 
action upon a tiss/w with “.cAich it comes in direct contact, without aheorption 
by the wood. 

Under the above defixutions the strong mineral acids act as corrosives 
rather than as poisons. They produce their injurious results by destroy- 
log the tiesuea with which they come in contact, and will cause death as 
sorely by destroying a large surface of akin as when they are taken into 
the stoDutch. 

The object of the treatment in corrosion by the mineral acids is to 
neutralize the acid and convert it into a harmless salt. For this purpose 
the best agent is magnesia (magnesia usta) suspended in a small quantity 
of water ; or, if this be not at hand, a strong solution of soap. Chalk and 
the carbonates said bicarbonates of sodium and potassium should not be 
given, as they generate large volumiaa of gas. The scrapings of a plas- 
tered wail, or oil, are entirely useless. The stomach-pump, or any attempt 
at the iuti^uction of a tube into the cesophagus, is not to be thought of. 

Compoundn of Chlorine and Oxygen. 

Three compounds of rhlorine and oxygen have been isolated, two be- 
ing anhydrides. They are all very unstable, and prone to sudden and vio- 
lent decomporitiou. 

Cbloswz Moxoxitb — 01,0- — 67— = hypochlorous anhydride or oride, is 
formed as a blood-red liquid by the action, below 20* (68* F.), of dry Cl 
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upo& precipitated mercuric oxide ; HgO + 2Cl, s HgCl, + 01,0. 

On ooDtact with H,0 it form a hypocfUorou$ add, fiClO, wmcb, owin^ 
to its instability, is not used indusbrially, although the hypochlorites of 
Ca, K, and Na are. 

Chlo&inx Tatoxide = chlorous anhydridk or wide, C1,0, — 119 — is a 
yellow iab-green gas. formed by the action of dilate ni trio acid opon potae* 
Slum ehJozate in the presence of arsenic trioxi^. At 50^ (192 'F.) it ex* 
plodea. It is a strong bleaching agent; is very irritating when inhaled, 
and readily soluble in H_0, the solution probably eontaininff chlGrimM aci^ 
HCIO,. 

Chlorike Tcnoxmt = chiorine peroxide, CLO«— 136 — is a violently ex* 
plosive body, produced by the action of sul]^arie acid upon potasaium 
chlorate, i^low — 20'’ ( ^ 4^ F.), it is an orange-colored liquid ; above 
that temperature, a yellow gas. There is no corresponding hydrat e 
known ; and if it be brought in contact with an alkaline hydrate, a mix* 
ture of chlorate and chlorite is formed. 

Besides the above, two oxacids of Cl are known, the anhydrides cor* 
responding to which have not been isol^«d. 

Cblosic Acid— BC lO, — 34.6 — obtained in aqueous solution as a 
strongly acid, yellowish, syrupy liquid, by decomposug its barium salt by 
the proper quantity of sulphuric acid. 

PxBTu conic Acid— HC iO, — 100.6 — is the moat stable of the series. It 
is obtaiued by boiling potasaium chlorate with hydroduosilidc add. de- 
canting the cold fluid, evaMrating until white fumes appear, decanting 
from time to time, and duaUj diedlLing. It ia a colorless, oily liquid ; ep. 
gr. 1.782 ; which explodes on contact with organic subetamoesor charlmaL 

BROMINE. 

Symbol = Bt— Atomic wight s 80— Jfofecufor if eight s 160— or. 
of hguitl a 3.1872 at O'' ; o/ vcpor = 6.62 A — /Vrtrino.poini = — 24 .6 
( — 12^.1 A’) — Hoiling»p»\nt ^ 63* (146®. 4 F.) — Same derived from 
= a ^ench.^lHtcovired by Balard in 1826— /fromum (6*. S. ; Br.). 

OcctmaxNcx— Only in combination, most abundantly with Na and Mg 
in sea-water and the waters of mineral springa 

PupABATToii.— It is obtained from the mother liquon left by the evap- 
oration of sea-water and of tliat of certain mineral springs, and from not 
weed. These are inise<l with eulphurio a^ and manganese diotide and 
heated, when the bromides are decomposed by the Cf produced, and Br 
distila 

PaoparnBu— rAyeuof.— A dark reddish brown liquid, volatile at all 
temperaturea above - 24*.6 (-12M F.); giving off brown-red vapora 
which produce great irritation wbeu inhaled. Soluble in water to the 
extent of 3.2 oarU per lOO at 16* {5T F.) ; more soluble in alcohol, carbon 
disulphide, emorofutto, and ether. 

CAemteo^ -The chemical characters of Br are sunilar to those of Cl, 
but lees active. With H.O it forma a errstaUine hydrate at 0® <32® T.) : 
Br. 6H,0. Its aqueous eolutloa is decomposed by exposure to light, with 
iormetioD of hydrobromic acid. 

It ia highly wisoooua, 

Aiialytical Chaeacterb.— S ee p. 62. 

Hydrogen Bromide. 

^ydroArcmito acid—Acidum hydrobromeum dH. (V. *9.) & HBr— Jfole- 
adar weigAf = Sl^Sp. gr. = 2.71 A— A litre vfdghe 9.68 grome—Lwefiee 
(_92®.2 F.)^8oHd\fiee at - 78® (-99®.4 F). 

PWASATtOF.- This subetanee cannot be obtained from a bromide m 
BOl IB obtained from a chloride. It is produced, along with phiwiihuio^ 
Mid, by the action of H.O. upra ji^Ms^orus tribromida r m 



Mid, by the action of H.O. upra frib w^rPa^TSaTo- 

HJPO, + 8HBr ; or by the Mtioa of w upon panflaa. 

GO 

Pbopbstibs. — A colorless gss ; produces white fumes with moist air; 
Mid in taste and reaction, and readily soluble in H.U. with which it forms 
a hydrate, HBr2H,0. ^ 

Its chemical properties are siinilar to those of the ccrYesponding Cl 
compound. 

Akalttical.— S ee page 62. 

Oxuddn of Bromine. 

No oxides of bromine are known, although three oxacids ei i rt , either 
in the free state or ae salts : 

HypoRaowoifs Acm— HBrO— 97— -is obtained, in aqueous boIuUod. by 
the action of Br upon- mercuric oxide, aUver oxide, or silver nitrate. When 
Brin added to ccmcentnited solution of potaasiam hydrate, no hypobro- 
mite ia formed, but a mixture of bromate and bromide. Laving no decol- 
orUiiig action- With sodium hydrate, however, eodiuiu brpobromite ia 
formed ia solution : and sucli n solution, freshly prepared, is used iu Koop's 



process for Uctenuiniag urea (q. v ). 

Baowc Acid— HS rOj — 129 — Ljuj only been ubtahiecl In akpeouis solu- 
tion or in combiuatioD. It is formed by decoiiiposiug barium bromate 
with an equivalent quantity of sulphunc acid : Ba iBiO,), -t H/SO, = 2 
HBrO, BaSO,. In combination it is produced, along with the bromide, 
bv the aciioD of Br oo caustic potassa : 8Br -h iiKHO = KBrO -r oKBr 

- aH,o. 

I^iurdwio Acn^HBrO^- 145 — is obtained ou a compiirativelv stable, 
oily liquid, by the decomposition of perchloric acid by Br, and concentrut- 
ing over the water-batb. 

It is noticeable in this connection thht, while HCl and the chlorides 
are more stable than the corresponding Br compounds, the oxygen com- 
pounds of Br are more permanent than those of Cl 

IODINE. 

5ym6of tre/gAf = 127— .Vbfecidar toei*9Af = 254— ^ or 

<f ootid =4 946 ; or vapor = 8.716 A^Fueen at 113®.6 (236®,6 F.y^BoiU 
at 175® (347® F.)^Sdme derived from (u&a s violet— Discovered bu Cour- 
tots in 1811— /odum {U. S. ; Br.). ^ 

OocrBRcvcx.— In combination with Na, K, Ca. and Mg, in sea-water, 
the waters of mioeral springa, marine pUnta and animals ; cod-liver oil 
containa about 37 parts in 100,900. 

Pacfjot4TioN.— It is obtained from the ashes of tea- weed, called kelp or 
uxr^. These are extracted with H,0, and the solution evaporated to 
small bulk. The mother liquor, eeparated from the other aolu which 
^uUize out, coQtaios the iodides, which are decomposed by Cl, aided by 
beat, aud the liberated iodioe coudensed. 

PBorewuw.— i>Aynca/.— Blue-gray, crysUUin# scftles, ba*iue n matallic 



formation of hydrtodic acid. The preseoee of c. rmin ^«1U, notubly powc. 
•nm iodide, mcreaae the solvent power of H,0 for iodine. The Liq. lodx 
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Comp. {C. S), {Ug. Jodi, Br) is solution of polassium iodide containiog 
free Iodine. Very soluble in alcohol ; Tinct. iodi {C. S . ; Br); in ether 
chloroform, beoxol, and carbon disuli^ide. With the time last-named 
solveotA it forme violet solutions, with the others brown solutions 

CAemteo/ — In its chemical characUri 1 rsaemblei Cl and Br. but is less 
active. It decomposM H,0 slowly and is a weak bleaching and oxidising 
agent.. It decoraposee hydrogen sulphide witii formition of bydriodio 
acid and liberatioo of eulpbur. It does not combine directly with oxygen, 
but does with osooe. Potaaeium hydrate solution dieeolvee it. with for- 
mation of potSBSium iodide and sous bypoiodite. Nitric acid oxidises It 
to iodic amd. With ammonium hydrate solution it forma the explosive 
nitrogen iodide. 

iHrrarrm — JVbn-ix>fat»fr suAstoncM remain when the 1 is volatkliced. 
^oler eeparmUs as a distinct layer when 1 is dissolved in carbon disulph- 
ide. Cyanogen iodide appears in white, acieular ciystals among the crya- 
tala of sobUmed I when half on ounce of the substance is heated over the 
water-bath for twenty minutea. in a porcelain capsule, covered with s 
flat-bottomed flask filled with cold water. The lut named is the moat 
eerioua impurity as It is actively poisonoua 

XoxiooLour.— Taken internally, iodine acta both ae a local imtsnt and 
as a troe poison. It ia discharged as an alkaline iodide br tbe urine and 
perforation, and when taken in large quantity it apiware in tbe fsecea 

The poison should be removed ae rapidly as possible by tbe use of the 
stomacb-pmup and of emetica Farinaceous substances may also be given. 

A.NALITIUAL CUAEACTEBS.— See bslOW. 

Hydrogen Iodide. 

Hydriodic odd — HI — Mblecidar weinht % 123—^. gr. 4.443 A. 

PEETAEATion. — Bv ths dscompoaiUon of phosphorous triiodide by water: 
Pi. + 3H,0 = H PO. + 3HL Or. in solution, by pSiBsisg hydrogen sulph- 
ide through water holding iodine in suspenrion : H,S H- 1, = 2HI + S. 

PBoreaTtia.— A colorless gaa. forming white fumes on contact with air, 
and of strong acid reaction. Under the influence of cold and presRure it 
forms a yellow liquid, which solidifies at — 65® ( — 67® F.). Water diesoWes 
it to tbe extent of 425 volumes for each volume of the solvent at 10® (50® F. ). 

It ia partly decomposed into its elemenia by heat Mixed with 0 it la 
decompMed, even in the dark, with formation of H,0 and liberation of L 
Under tbe inflnence of sunlight the gas is alowly decomposed, although its 
aolationa are not so affected, if they be free from air. Chlorine and bro* 
mine decompose it, with Lberation of iodine. With many metals it forme 
iodidea It yields up its H readily and ia used in organic chemistry aa a 
aoorca of that element in tbe nascent state. 

AkALITICAL CbaSACTEES. — CrLOBTKE, BBOMimE, AXD lODIVE. Am TRXIB Bl- 
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KABY CoMPotTHOft.— — (1.) Color. 

(2.) Odor. 

(3. } Ib diMolved solutions of tbs &ikslins hjdntes, to wbicfa it coa* 
municstsB blesching^ Mwsrs. 

(4.1 \^itb silYsr mtmts solution it giTSS s whits ppt, solubls in MB, 
HO, insolabls in HKO,. 

(1.) Color of liquid snd Tspor. 
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(2.) Cblorofonn or carbon disulphide, when shaken with solution of 
Br. assutos a yellow or brown color. 

(3.) Colors starch paste ysUow. 

Iodine. — (1.1 Color of TBpor 

(2.) DisBolves in chloroform and carbon disulphide with a violet color. 

(8.) Colors Btarch'paste deep violet'blue, the color disappearing on 
beaUng and returning on cooling. 

Chlorides. — (1.) With AgNO,j a white ppt, insoluble in HNO,, readily 
soluble in NH,HO. 

^2.) With Hg,(NO.)„ ft white ppt., which turns black with NH.HO. 

Bromidejs. — (1.) Witli AgNO,« a yellowUh^whiU ppt, inaoluble in H 
NO,, fiparingly soluble in NH^HO. 

(2.) Vtiiii chlorine water, a yellow color, and whan shaken with eblor^ 
form ilie latter is colored yeliow ; or colors starch-paate yellow. 

loilid^A •«-(l.] With A(?NO„ a yellowish' white ppt, insoluble in HKO„ 
almost insoluble in NH,HO. 

(2 ) With fuiniug HNO„ a yellow color, and when shaken wi^ cbloro* 
form the Inttfr is colored violet ; or colors starch'paste dark blue. 

(3.1 With PdCl„ a dark brown ppt 

Oxacids of Iodine. 

XI .e best known of these are the higbeet two of the eerie* —iodic and 

pei’uxlic Hcida 

l<a>ic Acu>^H10, — 176 — is forcDS<J as an iodate, whenever 1 Is dl*« 
solved iu a solution of an alkaline hydrate : I, 4* 6KHO = KIO, 4* 5K1 ^ 
8H,0 ; AS the free acid, by the action of strong oxiduang agenta *uch aa 
nitric acid or chloric acid, upon L by passing Cl for some time through 

H,0 holding I in suspension. 

Iodic acid appears in white crystals, decomposable at 170* (338* F.), 
and quite soluble in H^O, the solution having an acid reaction, and a bit* 
ter. astringent taste. 

It is an energetic oxidizing agent yielding up ite 0 readily, with eepa* 
ration of elementary I or of HI. It is used as a test for the presence of 
morphine (^. v.). 

naioDio Acid— HIO^ — 192— la formed by the action of Cl upon an al* 
kaline solution of eodium iodate. The sodium salt thus obtainad is dis* 
solved in nitric acid, treated with silver xutrate, and the resultiog silver 
peri'xlate decomposed with H,0. From the solution the acid is obtained 
in celorlsM crystals, fusible at 180* (266* F.), veiy soluble in water, a^ 
readily decomposable by heat 

n. SULPHUR GROUP. 

SoLrTTra^SKLBnm — T kllc0Q1C 

The elements of this group are bivalent With hydrogen they form 
ctuopounds composed of one v^ume of the element iQ the form of vapor, 
with ^40 volurae«i of hydrogen— the combination being altered with • 
oondeusation in volume of one-third. Their bydntee are di b a iio aoda 
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They are all solid at ordinary temperatures. The relation of their com* 
pounds to each other are shown in the following table : 



HS 

H.So 


80 ., 

SeO, 


SO, 

SeO. 


HSO, 


HSO, 

HBeO, 


H,SO, 


H.Te 


TeO, 


TeO, 




H;XeO, 


H,TeO. 


Sydro-K *nU 


P)oxld«. 


Tnoxid*. 


Uyb^uw idd. 


•mt wU. 


4e acUL 



SULPHUR. 

S)/tnbol = S — Atomic weight ^ 32 — MolecuUtr weight = 64 — Sp. or. cf 
topor 1= 2,22 A— Fuses of 114* (237.2* F.)— ifoi/s al 447.3* (837* F.). 

OccuiuuNCE. — -Free in crystalline powder, large cryatala. or amorphous 
in volcanic regions. In combination in sulphides flv>d sulphates, and in 
albuminoid substances. 

PaaPAnATiOH, — 'By puridcatiou of the native sulphur, or deoompoaitioD 
of pynfc.s, natural sulphides of iron. 

Crude sutpKur is the product of a first dietillatioiL A second distilia* 
ticm in more perfectly constructed apparatus yields rejined sutphur. l>nr. 
ing the first part of ue distillation, while the air of the condenaing cham- 
ber is still cool, the vapor of S is suddenly condensed into a fine, crystal- 



line powder, which is /oioers o/ eulphur, gulphur sutlimatum {V. A). 
lAter, when the temperature of the condensing chAmbsr is above 114*, the 
liquid S coUecU at the bottom, whence it is drawn off and cast into sticks 
of roU ftufphur. 

PaoPEBTiBs. — Phyeicol . — Sulphur U usually yellow in color ; at low tem- 
peratures, and in minute subdivision, as in the precipitated milk qfitulphur, 
etdphur prrecipUalum (C. S.), it is simost or quite colorless. It* taste and 
odor are ^int but cba^Uristic. At Hi"* (287*.2 F.) it fuses to a thin yel- 
low liquid, which at 150 100* (302" -320* F.) becomes thick and brown ; at 
330*-34ff’ (626 '-642^. 2 F ) it again becomes thin and light in color; 
finally it boils, giving off brownish-yellow vapor at a temperature variously 
sUteJ between 440' (824 F) and 448* (8d8*.4 F.). If heated to about 
400* (752* F. ) and suddenly cooled it is converted into ida/ttic f>uiphvr, 
which may be moulded into any desired /onu. It is in soiubls in water, 
sparingly soluble ta anilin, phenol, benzol, benzine, and chloroform ; read- 
ily soluble in protocbloride of sulphur and carbon disulphide. It U di- 
morphous ; when fused sulphur crystallizes it does so in oblique rhombic 
prisms; its eolation in carix>n disulphide deposits it on evaporation in 
rhombic octahedra. The prismatic variety is of sp, gr. 1.95 and fuses at 
120* (248* P.) ; gr. of the octahedral is 2.05, and its fusing point 

I14^5 (236* P,). Tbe prismaiic crystals by esposure to sir become 
opaqae, by reason of a gradual conveimos into octahedra. 

— Sulphur unites readily with other elements, especially at 
high temperatures. Heated in air or 0, it bums with a blue fame to sul- 
phur dioxide, 80^ In H it bums with formation of hydrogen sulphide, 
H,8. The compounds of S are similar in constitution, and to some extent 
in chemical properties, to those of 0. In many organic aubstancea 3 may 
replace O, as in sulphoeyanie acid, ONSH, oorresponding to cyanic aciij, 
CNOH. 

UsM.— Sulphur is used principally in the manufacture of gunpowdtf ; 
also to some extent in making eolMimc acid, sulphur dioxide, and matob^ 
and for the preventioD of fungoid and growths. 
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Hydrogen Sulphide. 

Sufphifdric and-^/lijihHuiuIphuric o^ ul — .S'i<(phurs«ed hi/drogen. 

H,S — Molccuiar weight = 34— gr. — 1.19 A. 

OccusABHce. — I d volcAuic gases ; as a product of the cleoom position of 
orgsDic substances containing 8 ; in solution in the waters of some min- 
er^ springs ; and occasionally in small quantity iu the gases of t)ie intes- 
tine. 

PaBrASATiox.— (1.) By direct union of the elements ; either by burning 
8 in H. or by passing H througli molten S. 

(2.) By the action of nascent H upon sulphuric acid if tbo mixture l>e- 
come heated. (See Marsli test for arse Die.) 

(3.) By the action of HC1 upou antimonv trisulphide: Sb,S, h- 6HCI = 
2SbCL + 3H,a ■ 

(4.) Bv the ACtiOD of dilute sulphuric acid upon ferrous sulphide : 
FeS+H SO. ^ FeSO,-t-H S. 

(5.) Bt the action of HCl upon calcium eulphide : CsS 4- 2HCI a 
CaCl. f H.S. 



Th»n» ii ixwll* *a U>e Vy n'ltcUuo i4>. «Uhcr In tn MppAraiii* «acl< u chat -hown 

In Ffai. 4l)«r (Be ahnwii in Flsi.SII«?I. Thi* jiul UiKo th* 

talb ». W. thftHcA «. «r UAUa 11. Tbo diluM aclrl Hiih vhkcb lat npi«r- 




Fw 91 



FiO. 21. 



|o««9il talte F^, », AIM ocav* )n ronl«l '^Uh ths*ol?hi<ttf *heo i>ie HOfcsxk i» opmeS, 
w 10 tho Plig. n, i- i-mrwHbrwrflJ lb« fnnnpl tube -. a ta» «m»n-lynti't p>.rt\j flIleS wUh w»ut 

•— u ^ •THcnic. «ni 1 «w h>dTr.wn lalpblde cvoerBCAl fpna It may be «n&* 

M tiM wiCUim <9> In tbe ^ 

PaopBansa. — Physical . — A colorless gss, having the odor of rotten eggs 
and a di^usting taste ; soluble in H,0 to the extent of 3.23 parte to 1 at 
15* (59* F.) ; soluble in alcohol. Under 17 atmospLerea pressure, or at 
-*74*( — 101*.2 F.) at tbe ordinary pressure, it liquefies; at — 86.5* 
( — 122* F.) it forma white crystals. 
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Chemical. — Bume in air with formation of aulphur tiioxide and water r 
2H^S + 30, ss 2 SO, -h 2H,0. If the eupply of oxygen be deficient^ H,0 ia 
formed find sulphur liberated : *2K,H 0, = 2H,0 -r* S,. Mixtures of H,S 

and air or O explode on contact with flame. Solutions of the gaa when ex> 
posed to air become oxidixed with deposition of S. Such solutions should 
be made with boiled H,0 aiul kept in bottles which are completely filled 
and well corked. Oxidizing agents. Cl, Hr, and I remore its H with depo> 
sUion of S, Hydrogen sulphide and sulpliur dioxide mutual^ decompoee 
each other into water, pentatbionic acid and sulphur : 4SO •i' 3H^ = 
2H.0 + H,S.O. + S,. 

When the gas is passed through a solution of an alkaline hydrate ita 
S displaces the O of the hydrate to form a sulphydnte : H,S + EHO s 
+ KHS. With solutions of metallic salts H, 8 usually relinqniabea ita 
S to the metal : OuSO, + H,S = CuS -t- a property which resdera 

it of great value in anuytical chemistry. 

A^ALYTtCAL CHAEACTE 2 ia — Hydrogen sulphide.— (\.) Blackens paper 
moistened with lead acetate solution. (2.) Has an <^or of rotten egga. 

SiUphidee. — (i.) Heated in the oxidizing flame of the blowpipe, give a 
blue flame and odor of SO,. 

(2.) With a mineral acid give off H,S (except sulphides of Hg. Au, 
and Pt), 

pHVAioLooicAL — H 3 *drogen sidphide is produced in the intestine by the 
decomposition of albuminous suMtancss or of taurochloric acid ; it also 

A* Be 0 f b f 6 H 

mm. M 

Fto n 

occurs sometimes in abscesses, and in Uie urine in tuberculosis, vsnola, 
niul cancer of the bladder. It may also reach the bladder by di^sioo 
from the rectum. 

Tikxr<^u>oy. — An anUns] <liea almost immediately in an atiDoephsre of 
pure H,K. and the diluted gaa is still rapidly fatal. An atmoephere cod- 
taiuing one per cent, may be fatal to mau. although indiriduals habituated 
to its presence can exist in an atmosphere con tai Ding tbrM per cent. Eteo 
wJien highly diluted it produces a condition of low fever, and care is to be 
taken that the aiv of lalMcatories in which it is used shall not become con^ 
taminated w'ith it Its toxic powers are due primarUy, if not entinly, to 
its power of roduoing and combining with the blood -coloring matter. 

The form in which hydrogen sulphide generally produces deleterious 
effects is AS a constituent of the gases emanating from sewen, privies, 
burial vaults, etc. These give rise to either slow poisoning, aa when 
sewer gases arc admitted to sleeping and other spartmenU by defect! va 
plumbing, or to sudden poisoning, as when a person eclera a vault or 
other locality containing the noxious atmosphere. 

The treatment should consist in promoting the inhalation of pure air, 
artificial respiration, cold affusions, and the administration of stimulants. 

After death the blood is found to be dork in color, and give# the spec- 
trum shown iu Fig. 22, due to sulph«Boglobin. 

Sulphur Dioxide. 



SuMurous oxidt:, anJiydrtd^ or su/phuroeum {U. S. ; 

i<v.)^^0—M6lKcn(ar weight — 64— gr. of ga» = 2.213; of = 
1.45 — at - 10 - (14- >'.) ; wixdifiea ai - 73 '' (- 103 " K). 



OccuKHENCEL — In Tolcanic gases and in solution in some mineral waters. 

Preparation, — (1.) By burning S iu air or 0. 

(2.) By roasting iron pyrites iu a current of air. 

(3.) During the comhustiou of coal or coal-gas containing 8 or its 
compoumle. 

(4.) By heating Kuipburic acid with copper : 2H,SO, + Cu = Gu80 -r 
2H,0 -i- SO . 

(5 ) By ucating sulphuric acid with nhorcoal : 2H.SO -r C =: 2SO 4- 
CO, + 2H.O, 

Wbi 
reaction 

method in which atmosplieric SO, is chiefly produced ; in the labora- 
tory (4) is used ; (5) is the process directed by the U. ^ and Br. Phar- 
macopa'ins. 

PsL>r£Rtica. — Physityil . — A colorless, suffocating gas. having a disagree- 
able and persistent taste. \ery soluble in H,0. which at IS** (5^ F.) 
dissolves about 40 times ita volume (see below) ; also soluble in nlcoboL 
At — 10"* (14° F ) it forms a colorless, mobile, transparent liquid, by 
whose rapid evaporation a cold of — G5° ( — 85^ F.l is obtained. 

Chemical — Sulphur dioxide is neither combustible nor a supporter of 



len the gas is to bo used as n disinfectiuit it is usually obtained by 
(1) ; in sulphuric acid factories (2) ia used ; (3) indicates the 



comboation. Heated with H it is Uecompoaed : HO, 4- 2H, = 8 + 2H,0. 
With nascent hydrogen H.S ia formed : 80^ H- 3H, = H,S -t- 2H,0. 

Water not oolr dUaolves the gas but combines wiUi it to form the true 
sulphurous acid. H,SO,. With solutions of metallic hydrates it forms 
metallic sulphites ; SO, -f KHO = KHSO. or SO. -r 2KHO = S.,SO, -r 
H,0, A hydrate having the composition H.SO,, 8H,0 baa been obtained 
.*LR a ciyataUioe solid, fusible at 4 4- (39**. 2 F.). 

Sulphur dioxide and sulphurous acid solution are powerful reducing 
agents, being themselves oxidized to sulphuric ncid : -f O = 

H SO, or H,SO, + O = H,SO,. It reduces nitric acid with formation of 
sulphuric ac^ and nitrogen tetroxide : SO. + 2HNO, = H,S0, + 2NO,. 
It decolorizea organic pigments, witlioui, however, destroying tlie pig- 
ment, whose color may restored by an alkali or a stronger add. It 
destrors H,S, acting in this instance, not as a reducing, but as an oxidiz- 
ii^ a«nt r 4SO + 3H,S = 2H,0 + + S,. With Cl it combines 

direc^ under the influence of sunlight to form sulphur yl chloride (SO,) 
Cl,. Sulphurous acid is dibasic. 

Amalttkxu.. CHAEACTSas. — (1. ) Odor of burning sulphur. 

(2.) Paper moistened with atarcb^aste and iodic acid solution turns 
blue in air coQtaining 1 in 3,000 of HO,. 

$ulphaer>.—ii.) With BCl give off^,. 

f2.) Wiili Zn and Ha give off 

(8.) With AgNO, a white ppt, soluble In excess of sulphite. When 
the mixture is boiled elementiiy Ag is dsposited. 

(4.) With Ba(N0,). a white ppi, sdubls in HCl Solution of d 
added to this solution foms a white p^, insoluble in acida 
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Sulphur Trioacide. 



SuipJiurre oxtde or anhydruU — 80 , — Molecular weigKl s fiO— 5p. gr. 
1.95— /Wra at 18.3*^ <65'' F.)—HoiU at 46^ (114.8' F.). 

PaxPASATioN.— (1.) By union of SO, and 0 at 250^-300° (482^-572* 
F.) or in preeence of spongy pUtinum. 

(2.) By heating sulphuric acid in presence of phosphoric anhydride : 
H,SO, + P,0, = SO, 4- 2H?0, 

(8.) By beating dry sodium pyrosulpbate : Na S,0, Ha,80, h- SO,. 

( 4 .) By beatiog pyroeulpburic acid below 100" (212*' F.) in a retort 
fiU^ with a receiver, cooled by toe and salt ; H,8,0, = H,SO, 4- SO,. 

Psontatua — White, ailky, odorless crystals which give off white fumes 
in demp air. It unites with H,0 with a hissing sound and elevation of 
temperature to form sulphuric acid. When dry it does not redden litmus. 

Oxaoidji ot Sulphur. 



H.80, Hydrosulphurous acid. 
H,80, Sulphurous add. 
H,SO, SulpLitrio acid. 

H^8,0, Hypofulpburous add. 



H,S,0, Pyrosulphurio acid. 
H,S,0, Ditbionic acid. 
H,S,0, Tritbionic acid. 
U,S,0, XetrathioDic acid. 
H,S,0, Pentathionic acid. 



Hydroaulpburous Acid — 66. 



Is an unstable body only knovrn in eolutioo, obtained by the action of 
xiDC upon solution of lulpburoos acid. It ia a powerful bleaching and 
deoxidmDg agent 



Sulphurlo Acid. 

Oil of 7itriot—Acidum tulphuriettm {U. 8.; Br.) — H,80, — 98. 

PasrsaATioN.— (1.) By the union of sulphur trioxide and water ; SO 4- 
H,0 a H,SO,. 

(2.) By the oxidation of 90, or of S in the preeence of water ; 2SO -l- 
2H,0 4- O, 2H,SO, ; or S, 4- 2fl,0 4- 30, = 2H 90,. 

The manofiictare of H.90, may be said to be the basis of all chemical 
industry, as there are but few processes in chemical technology into some 
part of which it does not enter. The method followed at present, the re- 
sult of gradual improvement, may be divided into two stages : 1st, the 
formation of a dilute acid ; 2d. the concentration of this product. 

The first part is carried on in immense chambers of timber, lined with 
lead, and furnishes an acid haring a ap. gr. of 1.65, and containing 66 per 
cent, of true enlphuric add, H,W,. Into these chambers SO,, obtained 
by burhiog sulphur or by roasting pyri^ ia driven along iri^ a laiM 
exceaa of air. In the chambers it comes in contact with niGio acid, at m 
expense of which it b oxidised to Hj90,, while nitrogen tetroxide (red 
fumea) b formed t 80 4- 2RNO, = ^BO, 4- 2ND,. Were thu the ch^ 
ruction, the dbpositi of the red fumes would preaent a serious diffienl^ 
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and the amount of nitric add coneuroed would be very great A second 
reaction occurs between the red fumes and H,0, which is injected in tbs 
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form of ate&ni, hy which nitric acid and nitrogen dioxido are produced : 
3N0, + H^O = 2HN0, -f NO. The nitrogen dioxide iu turn combines 
with O to produce the tetr oxide, which then regenerates a further quan> 
tity of nitno add, and so on. This series of reactiosa ia made to go on 
continuously, the nitric acid being constantly regenerated, and acting 
merely as a carrier of O from the air to the SO,, in such manner that the 
sum of the reaction a may be represented by the equation : !2SO 2fi O 
+ O, = 2H,80.- 

The acid is allowed to collect in the chambers until it bae ibe ap. gr. 
1.56, when it is drawn off. This chamber arid, although used in a few in- 
du atrial proceaaes, ia not yet strong enough for most purposes. It ia con- 
centrated, hrst by erapo ration in sb^ow Leaden pans until its sp. gr. reaches 
1.746 : at this point it begins to act upon the lead, and is tnnaferred to 
platinum stills, where the concentration ia completed. 

Varittiba. — S ulphuric acid is met with in several conditions of coocen* 
tratioD and purity : 

(1.) The commercial oil a/ vitriol, largely used iu manufacturing pro* 
cesses, is a more or less deeply colored, oily liquid, Tarring in ap. gr. from 
1.833 to 1 842, and iu concentration from 93 per cenL to 99^ per cent of 
true H,SO,. 

(2.) C. P. a<'id as Acidum sulphuricum. C, S. ; Br., of sp. gr. 1.84, col- 
orless and comparatively pure (see below). 

(3.) Iflacial sulphuric acid la a hydrate of ibe composition 
sometimes called bthydraled sulphuric acid, which crystalUxet in rhombic 
prisms, fusible at + 8”.5 (47^ 3 F.) when an acid of sp. gr. 1.788 is cooled 
to that temperature. 

(4.) Ac. sulph. dll. {U. S . ; Br.) is a dilute acid of sp. gr. 1.039 and 
containing between 9 and 10 per cent H,SO« (U. &). or of sp. gr. 1.094. 
containing between 12 and 13 per cent H,SO, (Br.). 

pROPBRTiEa — Fhyncal.^A colorless, heavy, oily liquid ; sp. gr. 1.842 at 
12^^ (63^6 P.) ; cryaUllises at 10®.6 (60®. 9 F.) ; boils at 388® (640^.4 F-K 
It is odorless, intensely acid in taste and reaction, and highly corrosive. 
It is non*Tolatile at ordinary temperatures Mixtures of the acid with H,0 
have a lower boUiQg*poiiit and lower sp. gr. as the proportion of H,0 in* 
creases. 

Chenical-^kt a red heat vapor of H,SO« is partly disaociated into SO, 
and H^O ; or, in the presence of platinum, into 80.,H,0 and O. When 
■*■■■■ dth f 



Trimin^ tu^uric <n‘u1 — Kordhaufien oil of vilrxol — Disulphurie Av* 
drale—Hfifi,— Molecular weight = 178— 5p. gr. = 1.9 — at 62 
(126® F). ^ 

PaEpABATioa. — By distilling dry ferroua sulphate ; and purification of 
the product by repeated ciyWUiaations and fusions, untu a substance 
fusing at 85® (95® F ) is obtained. 

Paomm — Tbe commercial Nordhausen add, which ia a mixture of 
H,8,0, with excess of SO„ or of H_SO^ is a brown, oily liquid, which 
boils below 100® (212® P.) giving off SO, ; and is solid or liquid according 
to iho temperature. * 



BELBKIOM. 



Synbol s 8e Aiomic wight = 79.6— Mbfeculor wight 
if uAid - 4.788 ; of vapor = 6.68d— ifrww from mXwri 
covered by Bendiva tn 1817. 

A rare alementi 



= 169—^ gr. 
— moon — 



a rare aiementi ocourring in oombinstioo with On, Fe, Ag and Hg and 
mijMojiLg & tt ia c^aStU of «zirtii» is thiM «Uota^ Vm 

ipoonos are uular in oonatitetioii to thoea of & 



ro 



Symbol = To— wight : 
of 90^ = 6.26 / <f vapor s 9.0.A 
in 1782 by MiiOer. 



128— Afdecufnr loeight = 256 — 8p. gr. 
'Name/hm tellus = earth — iMacovered 



One of the least oommon of the elements, it ooctua free and com- 
bined with Bi, Pb, Ag, Sb. Ni and Au. It is solid, has a metallic lustre, 
fuses st about 600® (932® F.). Its compounds are similar to those of Se 
and S. 

m. NTTROGEN GROUP. 

NmtoaxM — PaoMoavs — Aasekio— AvrmoKr. 



are either trivaleDt or quinquivalent. With 



^i.r, so.- The elem«nt. of thU group are e.tner tnTWent or q«ir.quiTaleoL With 

Sulpbunaae d hu a peat teodency to abaorb the union bewg bvdrogen they forw nonVi/ eompounda oompoied of one Tolume of the 
a^nded with ele.ation of temperature, of bulk and diminuUon in the gaseoua state with ^ree volumes of hydrogen, the union 

of Sp. p*. of tbe acid, and conlractioo of volume of the mixture. Three — ’*i. . « . • . ’ . h. “ 

B arts, by weight, of acid of sp. gr. 1.842, when mixed with one part of 
i.O produce an elevation of temperature to ISO® (266® F.l, and tbe re* 
eulting mixture occupies a volume ^ less than the sum of the volumes of 
the coustitueuts. Strong H,SO« is a good desiccetor of air or gases. It 
should not be left exposed in uncovered vessels lest, by increase of volume, 
it overfiow. When it is to be diluted with H,0, tbe acid should be Mded 



being attended with a condeneatiou of volume of one half. Their hr- 
dxwtos are acids containing one, two, three, or four atoms of replaceabU 
hydrogen. 

Bismuth, frequently classed in this group, is excluded, owing to tbe 
existence of the nitrate fii(NO )^ The relations existing between the 
compounds of tbe eUmenteof this group are shown iu the following table : 



to tbe Hp in n vesael of thin glass, to avoid tbe projectiou of particles or 
the rupture of the vessel. It is by virtue of lU affinity for H.Otliat U,SO« 
chars or dehydrates organio substanesa Sulphuric acid is a powerful di* 
basic acid. 

ItfpviUTiiEs. — The commercial acid is so impure that it is c^y fit for 
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manufacturing and the coarsest chemical usee. The so-oaUed C P. add 
may further contain : Lead ; becomea cloudy when mixed with 10 Umee 
its volume of H,0, if tbe quantity of Pb be sufficient; the dilute add gives 
a black color with H S. BaiU ; leave a fixed residue when the add is 
evaporated. Sulphur aioride ; gives off H^S when the add, diluted with 
an equal volume of H^O, comes in contact with Zn. Carbon ; communi- 
cates a brown color to the acid. Arsenic; is very frequently present 
\S ben the acid is to be used for toxicological analvds, tbe test by is 
not sufficieot ; the acid, diluted with an equal volume of B,0, is to be in- 
troduced Into a Marsh apparatus, in which no visible stain abould be pro- 
duced during an hour. Orides of nitrogen ; are almost mvariably present ; 
they communicate a pink or red color to pore brucine. 

Asalttioal OBARACms. — ( 1 .) Baritm chloride (or nitrate) ; a white 
insoluble in acids. The ppi., dried and heated with charcoal, forms 
which, with HCl, gives off H,S. 

Z2.) Plumbic acetate forms a white ppi, insolable in dilute adds. 

(A) Calcium chloride forms a white ppi. either immediately or on di* 
lutioD with two volumes of alcohol, insoluUe in dilate HGl or 

Toxiooloot. — Sulphuric acid is on active corrosive and may tie, if 
taken in sufficient quantity in a highly diluted state, a true poison. Tbe 
concentrated add causes death, ei^er within a few hours by corrodoa and 
perforation of the walls of the stomach and ensopbagua, or, after many 
weeks, by starvation due to destruction of the gastric mucous membrane 
and closure of the pyloric orifice of the stomach. 



NH„ N,O,N0,N,O„N0,.N,O^ - - - _ HNO. 

PH-. P.O. - P.O., H,PO„ H.PO., H^., H.P,0„ HPO, 

A.,0,, - A«,0., - H.A,0„ H.AflO„ H.A«,0„ HA»0. 



8bH„ — — Sb,0„ — Sb,0„ — — H.8bO„ H ,8b,0„ HSbO, 

^ •*— * - 9 C* une 6 -le rmlc UotA-le 

•dd. Mid. Mid. 



Hrd. 

rtdA. 



Hm- cm- Tn-' Twr- Pml 
odd*. «Ud«. mite. oxUa. 



add. 



Mid. 



NITROGXIN. 
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The treatment is the same as that for corrosion by HCl. (See p. 



Pyroetilphuilo Add. 



Asote^ffmbol ss N— A Comic torigkf = 14— ATofecu^artceig/ie = 28 — Sp. 
gr. = 9,9701 — One lUre wight 1.254 grows — Name from firpov = nitre, 
ywerit = source / or from i, prioative » h/e-ri?iscouered 6y Mayow in 
1669. 

OocuaxEtCK. — P'ree in atmospheric air and in volcanic gases, lu com- 
bination in the nitrates, in ammoniacal compounds and in a great num- 
ber of animal and vegetable substmeea. 

f^asASATioa.— (1. ) By removal of 0 from atmospherio air, or bv burn- 
ing P in air, or bypassing air slowly over red-bot copper. It is contam- 
inated with CO,, H,0, etc. 

(2.) By passing Cl through excess of ammonium hydrate solution. 
If ammonia be not maintained in excess, the Cl reacts with the ammooium 
t^oride formed, to produce tbe explosive nitrogen chloride. 

(3.) By beating ammoxuum nitrite : or a mixture of ammonium chlo- 
ride and potasaium nitrite. 

PaopBimES — A colorless, odorless, tasielese, non<ombustibl6 gas ; not 
a supporter of combustion ; very spariogly soluble in water. 

It is very slow to enter into combination, and most of its compounds 
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ve v«y prone to deoompocitiqfi. which may occur explosively or slowly. 
Ni^ogen combines direray with O under the inffuence of electric di» 
ebarges ; and with H undW like conditions and indirectly during tbe 
deeompomtion of nitrogeniaed organic substances. 

Nitrogen is not poisonous, but is incapable of supporting respiration. 
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Antoanosic Aa kod coocemiog which little or 

Dothiog ia known with certain^. 

The klohjniirt. ontU Meyow in 1669 ^ .'^*6 continoed inbaUtion of eir containing large qonntitie. of soli, 1 pa, 

demooirtrri|rf ^ple* natun^ It wee not, l»we»er, until 1770 that fad^ m euepenaioD may cause acTere pulmonSy ,^1der by mere med^ 

^ Mayow ; and that the compound nature of oal untation, and apart from any poisonous qi^ty in the TOb^ce - sue' 

M Md the ch^Ura of ito constituents were made generaUy known by M the case with the^ of carpeted baH-roomT^a of the workslio™ r 
iSif <1770-1781) ol PnesUej* Rutherford, I^TOiaier and Cavendiab. oertain imdea, foniiture poliehera, metal-filere, etc ^ 

The older chemiate used the terms wff and o*r ae flTnonytDoaa ^ ^ 

CoKPoanioji.— Air w not a chemical compound, but a mechanical mix. ^ 1 " « a duh of tbin vim. i 

ture _ of O mid N with smaller quanUHes of other gm«. Leaving oat of 

considerailon about 0.4 to 0.5 per cent of other gaeea, air COZ^to of ^ '• the 9.4m, a. 

80.93 0 and 79.07 N, by Tolume ; or 23 0 and 77 N, by weight ; pro- Ammonia. 

portoDfl which vary but very slightly at difEerent timee and placea ; the 

ext^ea of the ^oportion of 0 found having been 20.908 and 20.029. B^roqen nUride^VoUUUe oikali^mi^^Moiecular xc^ht = U-Sn 

1 bat air IB not a compound is shown by the fset that the pn^rtion of pr.= U.689J^Ltoue/Sd» o< — 40® (—40® FA^BqUh at — 7 ( — 28"^ 

lU MnstituantB does not repreBent a relation between their atomic weigbU F)— Solidify at -75® ( - 103® ^ tow %ee%oh 9 0 7665 aram ^ ' 

or between any multiples thereof ; as well as by the solubility of air in < ^ • 

wa^r. Were it a compound it would hate a definite degree of solubility Pn»An4Tioii8.— (1.) By unim of nascent H with N 
Ik ^ A the dissolted gM would have the ^e compositiqn as By deoompoaition of organic matter containing N, either 

when free, But ea<^ of its constituents dissoltea in H,0 according to its taoeoualy or by deatmetite distillation. ^ ^ 



andths of ita bulk of other subsUncee ! vapor of water, carbon dioxide, ,1, a v^tt „ ^ 

ammomacal compounds, hydrooarboua, oionc, oxides of nitrogen sod By heating solution of ammonium hydrsto . NH.HO — NH, + H,0. 

iolid puticles heid in suspension ^ ^ormaa.—^hi/ncaL — A colorless gas, having a pungent odor and an 

Ki^o/iinler.-Atm^herio moisture is either vieible ee in fogs !5^ i“,?:SvL’w 

end clouds, when it is in the fom of a finely divided liquid ; or inviaiS! “!?. V® 

as vapor of waUr. The amount of H.O which s given roliime of air ^ Liquid ammonia a a colorless mobila 

hold without precipitation varies socording to the tampemture It hap- - '** p^uomg artificial coW. the liquid abeorb. 

pens rarely that air ii ae highly charged with moistU as it is eej^ ^ 

We of being for the existing temperatura. The difleranie between ^ into a mixture of N 

amount of water which the air U capable of holding at the existing Um- 5^ **■ .d^ble the wlnme of ^e onginal m It a similtrly 

perature and that which it aotuaUy does holdViU /nction ^ soiu- J*** P^looK^^ P^e it of dachargea of eleo. 

ralioT,, or hygrorwslric slate. OHinarUy air eODtaine from 66 to >0 per “ *f, /«>» “ atmoephere of 

cent of iU poeeible amount of moiature ; if the quantity be Im t£in ® * y***®”.*^ Mutuiwa of NH with 0, nitrogen monoxide, 

thie the air a too dry and causes s parched eensstion and the sense of " ”'«» Weter dieeolvee sin- 

'• ihifflness" so common in funace-hell^ houses: if it be grsaUr.evepor. P^l^Wy with formation of 

ation from the slon is impeded and the air is oppressive if ^ a^onium Uydrete. NH.HO tq. v J. It MmVnes diiecUy with aoide to 

The ectual smount of^ture in sir a detained by peeaing a known ammomum aelts, without separation of hydrogen. (See Ammo- 

volutto through tubee filled with calcium chloride ; whose iserMs m ' 

weight repreeeote the emount of H,0 in the volume of sir need, The fno- Nltn>§ on Monoxide. 

a hygn. .^-Lauyki.., ^-KUrogen pro,..W,.-;j,0-.Voi,.u/ar 

fortw The quentity of eerbon dioxide in frM air variee from T ‘ 

I to 6 pwt»io 10,000 by volozne. (See Oirboo dioxide.) ® (-124 /!)— Z)?srw>frtfd i« 1776 hif /‘neMfUf/. 

Ammonwai compoandli.— Oarbooato, nitrate, and nitrite of amaonzam !>«-,. • x» \^*- -as /vn-p v. 

»o PaxPAXATics.— By beatiDg ammonium nitrate : (NH.)NO, = N O + 2 

. ,, a.a liA , a 7? obtain a purs product there should be no ammonium ctloride 

oew to qoutity (0.1 to 6.0 parte per milhon <rfNH^) in air, ae preeent (ae an impuri^ of the nitrate), and the heat should be applied 

|VDdMi of the aecomp^tion of mtrc^^emxed organic eubeteocea They gradually and not allowed to exceed 250* <482® F.), and the r?u formed 

*** ^7 1!^.^ ehould be p noee d Uirougb woBli-bottlea contain in g sodium hyOmte and 

Auric and nuroua oewu, ueually la combination with ammoiuam, aie ferroue sulphate. 

eitto by^toe on^tiou of oombuetible eubeteDoee eoBteining N, PnoFiwnas.— FAysiro/. — A eoJorlesii, odorless gas, having a sweetish 

g dischargee of atmospheric electricity, taste ; eolnble in H^,more so in alcohol Under a preesure of 30 atiuo- 

1 to contem ae spheres, st 0 ® (32® F-), ii fonos a colortesa, luobils liquid, wliicli, when 

dissolved in carbon disulphids and eviporaled t?» tccup. produces a cold 
in of -140® <-220®F.) 

I Chemic ^. — It is decompo^ by a red heat and by the continuous 

C ULge of electric 8[iar]u. n is not combuBtiblc, but as, 'after oxygen, the 
i supporter of combustion known. 

^ PmiOLOoic.iu— Although, owing to the readiness with which N,0 is 

decomposed into its constituent elements, and the nature and relative 
portions of these elemenU, it is capable of maintaining respimtion longer 
than any gae except oxygen or air; an animal will live fora short time 
only in an atmospbsre of pure piteous oxide. When inhaled, diluted with 
air, it produces the eflecte first observed by Davy in 1799 : first an exhil- 
aration of spirits, frequently accompanied by laughter, and a tendency to 
muscular activity, the patient sometimes becoming aggressive ; afterward 
there is complete ansrsthesia and loss of ccnscioueness. It has been much 
used, by dentists especially, as an ansethetic in operations of short dura- 
boo, and in one or two instances ancestbeaia has been maintained by its 
Qse for neariy an hour. 

A eolutioo in water under preesnra, containing five volumes of the ga% 
to sometimes used for intenutl sdmipigtemtion. 
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Kitrogon IMoxido. 

^tfrto ortde— NO— Jfofectdar toeight m 30— A. gr. = 1.039.d[— Dis- 
eoisred ^ Baiet in 2772. 

PnsAnATios.— By the action of copper on moderately diluted nitrio 



or by direct union of N and H,0 durin 

Bain-water falling during thunder-ihowerv hM b^ *lo^ 
much as A71 per million of HNO,. 

Sulphuric and eulphurauM oetds occur in combination Wfth NH 
the air over cities and msnufseturing districts, where they are produced 
by the oxidation of 8 existing in _ 

0^ and ooal-gas. (I 

B^rocorbons have been de- ■ / n ^ 

tected in the air of cities and of fl / 

swampy places, in small quantities 

S^xd porteefes of the most di* j| 

Terse natore are always present in 

air and become visible in a beam rfn^Nf 

of eunlight. Chloride of sodium I 

is almost always present, always in I 
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add in the cold : 30u + 8KN0, = dOa(NOA + 4H,0 + 2NO ; the gee Moet substascea which combine readily with 0, remove that element 
being collected after displace znent of air from the api^atna. from N,0^. 

PB0pnriB9.— A colorlesB gas, whose odor and taste are noknown ; yerj Nitrogen Acids. 

epariDgly soluble in H,0 ; more soluble m alcohol 

It combines with O when mixed ^ih that or with air. to lojtn the Three are known, either free or in combination, corresponding to the 
reddiah-brown nitrogen tatromde, It le absorbed by ^lation o! lerroim oxides flontaininc uneven numbers of O atoms: 

sulphate, to which it communicates a dark brown or black color. It la 

neither combustible nor a good supporter of combnetion, although igutod + H,0 =s 2HNO — Hvponitroua acid. 

C and P continue to bum in it, and the alkaline metals, when httted in it» N,0, H,0 — 2HNO, — Nitrous acid, 

combine with its 0 with incandescence. + H,0 = 2HNO,— Nitric acid, 



Nitrogen Trioxide. 

Ktl7\>ufi anhydride. — N,0, — '76. 

Hfts not been obtained in a condition of purity. A mixture of 95 

S er cent of N,0, with 6 per cent, of N,0 may, bowevcr, be obtained by 
ecomposiug liquefied nitrogen tetroxide with a small quanUty of H,0 at 
a low temperature : 4N0,, -l- H,0 = 2HNO, + N.O,. Thia ia a dark 
indigdhblue liquid, which, boiling at about 0® (32® F.), is partly decom- 
posed. 



Hypooitrous aold — HNO — 31— Known only in oombination. Silver 
byponitrite is formed by reductioD of sodium nitiato by nascent H and do* 
conwoaitioD with silver nitrate. 

Nltnun ftOid^HNO. — 47— has not been iinlatod althouffh its ml^ 



Nltnus ftoid^HNO^ — 47— has not been isolated, although its 
tbs nitrites, are well defined compounds: MNO. or M 
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Nitric Acid. 



Jguo/brtis — Sydr^en nitraU — Acidum nitricum>~^ U, S , ; Hr. — HNO, 
—63. 



Nitrogen Tetroxide. 

Siirogen yxroxide — I/yponiiric arid— Ntiroiw fumet — NO^AWeo- 
ular iveight as 46—^. gr. = 1.58 A {at 164®C -} — BoiU 22® (7l®.C F.) 

^Soixdffia at 9® (16^8 F.). 

PaarmTioM. — (1.) By mixing one volume Owitb two volumes NO; 
both dry and ice cold. 

(2.) By heating perfectly drv lead nitrate, O being also produced: 
2Pb(NOJ, = 2PbO +■ 4NO, * ’O,. 

(3.) By dropping strong nitric acid upon a red*boi platinum surface. 

PaopcRTifis. — When pure and dry it is an orange-yellow liquid at the 
ordinary temperature ; the color being darker the higher the temperature. 
The fumes which aie produced when nitric amd is decomposed by 
liarcb or by a metal consist of NO, mixed witb N,0,. It dissolves in nitric 
acid, formic g a dark yellow liquid, which is blue or green if K^O, be alao 
present. With 80. it combines to form a solid, crystalline compound, 
which is sometimes produced in the roanufactare of H,80.. and known as 
itad cAcmtor cryidaU. A small quantity of H 0 decoreposM it into HNO, 
um1 N,0,, which latter colors it green or blue ; a larger quantity of H,0 
decomposes it into HNO, and NO. By bases it is transformed into a 
mixture of nitiiu and nitrate : 2NO, + 2KHO as KNO, * KNO. + Et,0. 

It is an energetic oxydant, for which it is largely used. WiUi certain 
organic substaucee it does not behave ue an oxydant, but becomes 
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substituted M an univalent radical ; tbos with bexueol it forma nitro-beuolt 
OfiASO,). 

Toxiooioot.— The brown fumes givsn off during many processes, in 
whiob nitric acid it decomposed, are dangeroua to life. All eocb opera* 
tions. when carried on on a small scale, u in the labocatoty. should be 
conducted under a hood or some other arrangement, by which the fumes 
are carried into the open air. When, in industrial proceoeea, the volume 
of gas formed becomes such as to be a nuisance when discharged into 
the air. it should be utilized in the manufacture ol H,SO, or absorbed by 
H,0 or an alkaline aolution. 

An atmosphere coDtaminated with brown fumea is more dan^roua 
than one containing Ch na the presence of the latter is more immediately 
annoying. At first there is only coughing, and it ia only two to four 
hours later that a difficulty in breathing la felt, death occurring in ten 
to fifteen hours. At the autopsy the lunge are found to be extenaivelj 
disorganized and filled witb bUck fluid. 

Even air containing small quantities of brown fumea. if breathed for 
a long time, produces chronic disease of the respiratoiy organa To 

C vent such accidents, thorough ventilation in locations where brown 
les are liable to be formed is imperstiva In cases of epilling nitric 
acid, safety is to be sought in retreat from the apartment ootiJ the fumes 
have been replaced by pure air from without. 

Nitrogen Peatoxide. 



PaaraaxTiOB. — (1.) By the direct union of its constituent elements 
under the influence of electric diachargea 

^.) By the decomposition of au alkaline nitrate by strong H,SO.. ‘With 
moderato heat a portioo of the acid is liberated : 2NaNO, + H,SO, s 
KaHSO^ + NaNO, -t HNO^ aud at a higher temperature the remainder 
is given off: NaNO, + NaHSO, s Na,SO« H- HNO,. This ia the reaction 
need in the manufacture of HNO,. 

V&Bzvrna.- Cbmm^rriei— a yellowish liquid, very impure, and of two 
degreea of concentration : ntngle o^uaforiis ; ap. gr. about 1.25 w 39% 
HNO, ; and doubU a^nQ/artiM ; ap. gr. OMut 1.4 m 64% HNO,. 

Faming — a reddish yellow hquid, more or less free from impurities ; 
charged with oxides of nitrogen. Bp. gr. about 1.5. Used as an oxidiz- 
ing agent 

C. P— a colorless liquid, sp. gr. 1.522, which should respond favorably 
to the taata given below. 

dridwm ftcfricunt. U. S . ; Br. — a colorless acid, of sp. tn*. 1.42 = 70% 
HNO,. 

Acidum ni^ricum dilu/um, f *. 5. ; Br. — the laat mentioned, diluted 
with H,0 to sp. gr. 1.069 = 10% HNO, (17. b\), or to sp. gr. 1.101 
* 17.44% HNO, 

Paopcsraa — A^ystca/.— The pure acid is a colorless liquid ; sp. cr. 
1.622 ; boils at 86« (186®.8 F.) . solidifies at— 40^ (-40® F.) ; gives off 
white fumes in damp air ; and lias a strong acid taste and reaction. The 
. gr. and boBing-pqint of dilute acids vary witb the con centra lion, 
a strong acid bs distilled, the boiling- Mint gradually rises from 86® 
<186®. 8 P.) until it reaches 128® (2 53®. 4 r.). wheu it remains c^onstani, 
the sp. gr. of distiJIsd and distillate being 1.42 s 70% HNO,. If a ueak 
acid l>e taken originally the boiling point rises until it becomes eUtionaiy 
at the eame point 

CAemicaf.— When expoeed to air and light, or when heated to redness, 
HNO, is decomposed into NO, ; H,0 and Q. Nitric acid is a valuable 
ozydimt; it converts 1, P. ^ G» B, and 8i or tbeir lower oxides into 
their highest oxides ; it oxidizes and destroys most organic eubstances, 
although witb some it forma products of substitution, filoat of the 
metals dissolve in HNO, as nitrates, a portion of the acid being at the 
mme time decomposed into NO and H,0 : 4HNO. + 3Ag = 8AgNO, 
*f NO +> 2H,0. The aoK^ed ‘‘noble metals,” gold and platinum, ore 
not diwlved by either HNO, or HCl, but dissolve as chloridea in 
a mixture of the two acids, called aqua regia. In this mixture the two 
adds mutually decompose each other accor^g to ibe equations : HNO, 
+ 3HCI » 2H.0 + NOCI + <71, and 2HNO. h- CHCl 4H,0 + 
2NOCl^ -f Cl, with formation of nitroeyf chlvridt, NOCI. aud bichlondt 
N<X2, ; and naacent Cl; the last named combining with the metal. 
When HNO, is decomposed by zinc or iron or in the poi'oua cup of a Qrove 
battery. N,0, and NO, are formed and dissolve in the acid, which is colored 
dark yellow, blue or green. An acid so charged ia known as nitroso^mtric 
erid. Nitric acid is nonobaeic. 

bfvwma. — Oxida cf Nffrgpen render the add yellow, and decolorize 




Fxtric anhydride— N 0, — McAtcalar icci^A4 = 108 — /W« at 30® (86® F. 1 
^BoiltatiV (116®.6/'.). 

PsEFAiuTiotf. — (1.) By decompoaiug dry silver nitrate with dry Cl in 
an apparatus entirely of glass : 4AgNO, + 2C1, = 4AgCl + 2N,0, + O,. 

(2j By removing’ water from fuming nitric acid with phoepbonis pent- 
oxide : 6HNO, -I- P,0, = 2H,PO, + 3N,0,. 

PaopCftTizs. — Prismatic crystals at temperatnrea above 30® (86® F.). li 
is very unstable, being decomposed by a heat of 50® (122® F.) ; on contact 
with H,0, with which it forma nitric acid ; and even spontaneously. 
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potneeium permangnnate when added to the dilute acid. Sulpiiuric acid 
produces cloudiness when BaCl, ia added to the acid, dilut^ with two 
volumes of H,0. Chlorine, iodine cause a white ppi. witb AgNO,. Iron 
gives a red color when the diluted acid ia treated with ammonium sulpho- 
cyanate. BalU^ leave a fixed residue when the acid is evaporated to dry- 
ness on platinum. 

Analytic iL OnAAAcrQS.— (1.) Add an equal volume of coocentnited 
cool, and float on the suHaoe of the mixture a solution of Fe80,. 
The lower layer becomes gradually colored brown, black or purple, b^ 
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^Lining a.t the top. 

|2.) Boil in a tesUtube a smaU quaudt; ol HCl coDtjunuig eoougk 
eulpli indigo tic acid to conmiuoicate a blue color, add the auttpected aolu- 
tiaij and boU ogaia ; the color is discharged, 

(3.) If acid neutralize with KHO, evaporate to dr^ oese. add to the res- 
idue a few drops of H,SO, and a crystal of brucine {or some sulpbanilic 
acid) ; a red color is produced. 

(4.) Add H^SO, ami Cu to the suspected liquid aod boil, Un>»u fumes 
appear tbest visible hj looking into the mouth of the test-tube). 

The above appearances are caused hy free nitric a«d» but if the tests 
be conducted as directed a nitrate, if present, is decomposed wtUi libera- 
tion of the acid. 

.til neutral nitrates are soluble m H.O ; some soMiaUed basic salts are 
io soluble, as bismutb^'l nitrate ; (BiO)NO,. 

Tozicoloov. — •A lthough toosi of the nitrates are poisonous when tahsn 
internally in sufficiently Is^ge doses, their action seems to be due rather 
to the inetal than to the acid radical Nitric acid itself is one of tbe 
most i>owerful of corrosives. 

Any uni Dial tisBue with which the concentrated acid comes in contact 
is immediately disintegrntetl ; a yellow stain, afterward tunung to dirty 
brownish, or, if the action \>e prolonged, an eschar, is formed. When 
iiken iiitemally its action is the ssme oa upon tbe akin, but, owing to tbe 
more immediately important function of the parts, is followed by more 
serious results (unless a large cutaneous surfsee be destroyed). 

The symptoma following its ingestion are tbe same as tboee produced 
by II 16 other mineral ncids, except that all parts with which the acid baa 
come in contact, including vomited shreds of mucous membrane, are 
colored vellow. Tlie ti'eatment is the same os that indicated when SO& 
or HCl have been taken ; Le. neutralization of tbe corroeiTe by magneaia 
or su aUmli. 

Compounda of Nttrogoo with the Halof ODS. 

Nitrogen chloride — NCl,^120.&»U formed by the aetioo of exosss 
of Cl upon NH, or an ruumoniacal compound. It is an oily, light y allow 
liquid ; sp. 1.653 ; has been distilled at 71^ (159^8 F.). When healed 
to (204 .8 F.), when subjected to coDcunion, or when brought in 
contact with phosphorus, alkalies or greasy matters it is deoompoead, 
with a violent explosion, into one volume N and tl^ee volomes 

NltrogeD bromide — NBr,-»254^bas been obtained as a reddi^ 
brown, syrupy liquid , very volatile, and resembling tbe ebloride in Hi 
properties, by tbe action of potassium bromide upon nitrogen chloride. 

Nlixogaa Iodide— NT,— 895~ When ie broogbl in 

with acamonium hydrate eolutaoa, a dark brown or blaek powder, blgMy 
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explomv(> when dried, ie formed. This aubetsace varies in compoeitioii 
acoordiQg to tbe conditions under which tbe action occurs ; eometimee 
tbe iodide alone is formed ; under other circumstances it is mixed with 
compounds containing N, 1 sud H. 

PHOSPHORUS. 

.S’ymM = V -^Atomic wei'jhl =. dl^^MolectUarweiyhl = 1^4r^Sp. gr. of 
vapor --3 4.2904 A— Abme? f rom = light, fbeor—Discov^ed ou 

Brandi m 1669 — Phosphor u:* (t*. iS*. ; Br.). 

(h'ct’RRBNot— Only in oombinatioo ; in the miaeral and vegetable worlds 
as phosphates of Ca, Mg, Al, Pb, K, Na In the animal kingdom as 
phospiiates of Oa, Mg, K and Na, and in organic eombinatiozL 

Preparation — From bonc-oeb, in whiob it eccun* as tricalcio phosphate. 
Three |>arts of bono-asli rive <ligested with 2 ports of strong H SO,, i- 
luted with 20 volumes H,0, when insoluble calcic sulphate and tLe Ulu- 
ble mouocfticic phosphate, or “ superphosphate,” are formed : Ca.(FO > 
+ 2H,SO. = H^Ca(POJ, 2CaSO,. The solution of superphosphate 
ie filtered off and ersporated, the residue is mixed with about one-fourth 
its weight of ixiwdered charcoal and sand, and the mixture heated, first to 
redness, finally to a white beat, in earthenware retorts, whose beaks dip 
under water in suitable receivers. During the first port of the heating 
tbe monociklcio phosphate is converted into metepbospbaie : CaU.{PO,), 
= Ca(PO,), 2H,0 ; which is in turn reduced by the charcoal witli 
formation of carbon monoxide and liberation of phosphorus, while the 
calcium in combined as silicate : 2Ca(PO.) -f- 2SiO •+ 5C ^ 2CaSiO 

I- loco + 1*,. , . 

Tbe crude product is purified by fusion, first under a solution of bleach' 
ing powder, next under ammoniacoL water, and finally under water contain- 
ing a small quantity of sulphuric acid and potassium dichromate. It is 
then strained through leather and cast into sticks under warm water. 

PnopBaTis. — Physical. — Phosphorus is capable of existing in four allo- 
iropic forms : 

( 1 . ) Ordinary, or yellow varietyy in which it nsually occurs in commerce. 
This is a Yellowish, translucld solid of the consuteocy of was. Below 0^ 
<82'' F.) it is brittle ; it fuses at 44^3 (111^7 F.) ; and ai 290^ 



(554* F.) in on atmosphere not capable of acting upon it chemicallv. 
Its vapor is colorless; sp. gr. = 4. 5 A— 65 H at 1040® (1940® F.). It 
volatUizes below its boiling-point, and water boiled upon it gives off steam 
chained with its vapor. Exposed to air it gives off white fumes and pio- 
duces ozone. It is luminous in tbe dark. It ie insoluble in water; spar- 
ingly soluble in alcohol and ether ; soluble in carbon disulphide, and in 
the fixed and volatile oils It crystallizes on evaporation of its solntions 
in octahedne or dodecahedrs. Sp. gr. 1.B3 at 10® (50® F.). 

(2.) White pho^horui is formed as a white, opaque pellicle upon tbe 
surface of the ordinary variety when this is exposed to light under aerated 
water. Sp. gr. 1.515 at 15® (59® F.b When fused it reproduces ordin- 
ary pboaphoma without loss of weight. 

(3.) Black variety is formed when ordinary phosphorus is heated to 
70® (158® F.) and suddenly cooled. 

(4. ) Red turiefy is produced from the ordinary by maintaining it at fiv>m 
240® <464® F. I to 280^(536® F.) ter two or three d^s in an atmosphere 
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of carbon dioxide ; and, after cooling, washing out the unaltered yellow 
phoepborua with carbon disulphide. It is ahK) termed upon the surface 
ol ibe yellow variety when it is expoeed to direct sunlight. 

U is a reddish, ^orleas, taetelesa solid, which does not fume in air, nor 
dissolve in tbe solvents of the yellow variaty. Bp. gr. 2.1. Heated to 500® 
(932® P. ) with lead, in the absence of air, it dissolves in the molten metal, 
from which it eeparates on cooling in violet black, i hombohedral crystals, 
of ap. gr. 2.34. If prepared at 250® (482® F.) it fuses below that temper- 
ature, and at 260® (500* F.) is tnnaformed into the yellow variety which 
diatila. Tbe oyaUlline p^uct does not fuse. It is not luminous at 
ordinary temperatures. 

^emicof. — Tbe most promioent property of P is the readinese with 
whioh it combines wiUi 0, Tbe yellow variety ignites and bums with a 
b^bi flame if heated in air to 60® (140® F.), or if exposed in a finely 
divided state to air at the ordinary temperature ; with formatiop of P,0, ; 
P,0, ; H,PO, or H,PO, according as 0 is present in ezoeteor not and accord- 
ing as the air is dry or moist The temperature of ignition of yellow P Is 
ao low that It must be pieeerved under boiled water. By directing a 
current of 0 upon it, P may be burned under H,C), heated above 45® 
(118® P.). Tbe red variety combines with O mneb less readily and may 
be kepi in contact with air without danger. 

Tbe luminous appearance of yellow P is said to be due to tbe formation 
of oson*. It does not occur in pure 0 at Uie ordinary temperature, nor 
in air under preaenre, nor in tbe absence of moisture, nor in the presence 
of minute quaoUiiee of carbon disulphide, oil of turpentine, alcohol, 
ether, n^ht^ and many gaaea 

Yellow pboe^borus bums in Cl with formation of PCI, or PCI, accord - 
iog as P or Cl IS present in excess. Both yellow and red varieties com- 
bine directly with Cl, Br. an<i I. 

Pbospborus ie not acted on by ECl or cold H,SO. Hoi H,SO. oxidizes 
it with fonastioDofpbo^horousacid and sulphur dioxide : P^ -f 6H,80^ s 
4H,PO. -4- 680,. Nitric acid oxidizes it violently to pbosphorle acid and 
nitmen di- and tetr-oxidea : 12HN0, + P, = 4fi,PO, -h 8N0, 4NO- 

Pnoepbonie is a reducing agent. When immersed in cupric sulphate 
solution it becomes covered with a coating of metallic copper. In silver 
nitnte aolution i^roducee a black deposit of silver phosphide. 

IbxiooLooT.— The red variety differs from tbe other allotropio forms of 
pboephorus in not being poisonous, probably owing to iU insolubilitv, 
sad in being little liable to cause injury by burning. 

Tbe bums produced by yellow phosphorus are more serious than a 
like deatructiou of cutaneous surface by other substances. A burning 
fragment of P adheres tenaciously to the skin, into wliich it burrows. One 
of tbe products of the combustion is metapbospborio acid (q. v,) which, 
being absorbed, gives rise to true poisoaing. Bums by P should be 
waabed immediately with dilute javelle water, liq. aodm olilorinatip, or 
Ration of chkmde of lime. Yellow P should never be allowed to come 
in cootect with the akin, except it be under cold water. 

Yellow P is one of tbe moet insidjonB of poieoaa It is taken or 
administered nsiwily as "ratsbane” or mateb-heada The termer is fre- 
quently starch paste charged with phosphorus ; the latter, in the ordinary 
sulfur match, a znizturs of potassium chlorate, very fine sand, phoe- 
pboru^ and a coloring matter. The symptoms in acute phosphorus 
poisoning appear with greater or less rapi^ty, according to the doea, 
and the ^sesnee or ahaenoe in the stomach of substanoes which Isvot As 
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absorption. Their appearance may be delayed for days, but as a rule 
they appear within a few hours. A dis^^eable gar lick v taste in the 
moute, and heat in the stomach are first observed, the latter gradual! v 
developing into a burning pain, accompanied by vomiting of dark-colored 
matter, which, when shaken in the dark, la phosphorescent ; low tempera* 
fare and dilatation of tlie pupils. In eorae cases death follows at this point 
suddenly, without the appearance of any further marked svmpioms ; 
uauallr. however, the patient rallies, seems to be doing well, until sud- 
denly jaundice makes ite aiqiearauce, accompanied by retention of urine, 
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and freqoeDtlj deliriuiD, followed by coma and death. 

There ie do knowii ehemioal antidote to pboephonia ; ibe treatment ia. 
therefor, limited to tbe removal of the unabeorbed portiODS of Uie poiaon 
by the actioo of an emetic, Tine sulphate or apomorpUia, aa ezpeditiouelj 




aa poeeible, and tbe adnuixiatratloti of oU of torpentine — Ute older tbe oil 
tbe better — M a pbyaiologicaJ antidote. Tbe lue of fixed oils or fata is to 
be avoided, as they favor the absorption of the poison by their solvent 
action. The proj^osis is very unfavorable. 

As commerci^ pboephorus is usually contaminated with arsenic, tbe 
effects of the latter substance may also appear in poisoning by the former. 

When, after a deaUi supposed to be caused by pboephoruH» 
chemical evidence of the esistence ot the poison in the bwy, etc., is 
desired, tbe investigation must be made as soon after death as po»ble. 
for the reason that the element is rapidly oxidised, and tbe detection of 
the higher stages of oxidation of phosphorus is of no value as evidence 
of tho admiDistration of the element, because they are normal constitU' 
ante of the body and of the food. 

The detection of elementary pbosphonia in a ^stematie loiicobgica) 
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analysis is connected with that of prussic acid, alcob<d, ether, chloroform, 
and oilier volatile poisooa The subetances under examinatioD are diluted 
witij H.O, Acidulated with H,SO.. and hsated over a aand-bath in tbe fla^ 
0 (Fig 24). This das Ic ix conuected with a CO, generator. 6, whose sto(^ 
cock is closed, and with a Liebig's condenser, e, which is in darkness (the 
operation is best conducted in a dark room) and so placed as to deliver tbe 
distillate into the fiask d. The odor of the distillate is noted. In the pres- 
ence of P it is usually alliaceous Tlie coudenser ia also observed. If at 
the point of greatest condensatiou a faint, luminous ring be observed (in 
the abseDce of all reflections), it ie proof positive of tbe presence of onoxi- 
dized phosphorus ; the absence, however, of that poison is not to be in* 
ferre<i from the absence of the luminous ring (see above). U this fail to 
appear when one*tliird the fluid contents of Uie flask o have diaUUed over, 
the co!t denser is disconnected at s, and in its place Uie sbeorbing appsratua. 




Fra 25. Fia.tjS. 



Fig. 25. partly hlled with a neutral solution Of Silver nitrate, is adjusted 



by a rubber tube all.tcLeU at g. and a slow and constant stream of CO, is 
caused to traveree the apparatus from b. If during continuation of the 
distillation no black deposit is formed in the sU^er solution, the absence 
of P may be inferre<L If a black deposit be formed, it must be further 
examined to determine if it be silver phosphide. For this purpose the 
apparatus shown in Fig. 26 is used. In the botUe a hydrogen is gen- 
erat^ from puw Zn and H..80„ the gas paesing through the drymg-tube 
6, filled with fragments of CaCl„ and out through tbe platinum tip at c ; 
d and e ara pinch-cocks. When the apparatna is filled with hydio^n, d 
is closed until the funnel-tube/ is thiW^uarters filled with the liquid 
from a ; then e is closed and d opened, and the black silver deposit, which 
bas been collected on a filter and washed, ie thrown into/; e is then 
iUffhUy opened and tbe eacspiDg gas ignited at c, the size of the flame 
being regulated by e. If the deposit contain P the flame will have a gi'een 
ool^^ and when examined with the spectrosoope will give the speeb-um 
of bright bands shown in Fig. 27. 

Chrome phosphor ub poisoning, or huciftr disease, occurs among opera* 
tives engaged in tbe dipping, di^g. and pooling of phosphorus raatehe^ 

32 , 

Those engaged in the momifacturt uf pboRphoms iteelf ore not so affected. 
Sickly women and cliildroii are moot subject to it. Tlie cause of the disease 
has been ascribed to the presence of arseuic. and to the formation of oxides 
of phosphorus and ozone. The progress of tho disorder is slow, and its 
culminating manifeatetion is the destruction of one or l>ot]i maxilla' Uy 




Tbe frequency of tbe disease may be in some degree diminished by 
thorough ventilAtion of the abops, by frequent washing of the face and mouth 
with a weak solution of sodium carbonate, and by exposing oil of turpen* 
tine in saucers in the workshops. None of these metbods, however, effect 
a perfect prevention, which can only be attained by the substitution of tbe 
red variety of phosphorus for the yellow in this industry. 



Hydrogeo Pboiphldes. 

Gaseoiu hydrogen phoephlde—PAo^ onia, Phosphamine—PB^^ 
84— A colorless ga^ having a strong alliaceous o<1or, which is obiuned pure 
by decomposing phosphonium iodide, PH^I. with H,0. ILxed with Hand 
vapor of r,H, it is produced oe a spontaneously inflauimablo gas, by ths 
action of bot,*concsntrated solution of ^>otessium hydrate on P, or hy de* 
compottUoD of calcium phosphide by H.O. It is highly poisonous. After 
death tbe bl<^ is found to be of a (lark violet color, and to have, in a 
great measure, lust its power of abeorbing oxygen. 

y .liquid hydrogen phospbide— P,H,— G6— is the substance whose 
vapor commuDiotea to PH, its property of igniting on contact with air. 
It ia eeporated by passing tlie Kpouteneoualy iiiflami liable PH^ through a 
bulb tube suiroumied by a freezing mixture. 

It is a colorless, heavy liquid, which is deconq>osed by exposure to 
euDlight or to a temperature of 30^ (86^ F.). 

8oUd bydrogeo pboapMdo — P H,— 126— is n yellow solid, fomed 
when P.H is decomposed by sunlignt. It is not phosphorescent and 
only iguiles at 160^ (320“ F.). 

Oxides of Pbospborus. 



Two ore known : P,0, and P,0,. 

Phosphorus trloxide — Phorjihi’roUM anhydride — P,0. — 110 — is 
formed when P is burned inn very limited supply of perfectly drj nir or 

O. It is a white, floeculent solid, which, on exposure to air. i^ites by the 
heal developed by its union with water to form phoapborous acid. 

Phosphorus pentoxlde — /7i(«j»Ac»nc anhydride — P,0^ — 142- • is 
formed when P » burned in an excess of dry 0. It is a uliite, floeculent 
solid, which baa almost as great a tendency to combine with H,0 us Lu 

P, 0,- It abeorbs moisture rapidly, deliquescing to a highly acid liquid, 
oouteiniog. not orthophoephonc, but metaphos^oric acid. It ia used as 
a drying agent 

Fliotphorus Adds. 



Pbv|<6gr1««cM 



K,PO,. 



P7mptwMt>*iPrii: •eU H^aCt* 

H««pbci«phode Kid . . .A...UrU|. 



Tbelr btaidlies ntv os follovrs ; H,PO, is monobMio f H,PO, U dibasic ; 
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^ iribAflic ; IB tBtnbMic, and HPO, is noDobasi^. 

Hypophotphorous add— 86— is a oryBlaUine solid, or, 
more ueuellv, a strongly acid, eolorleaa syrup. It is oxidised br air to a 
mixture of H,PO, and H,Pa. ^ 

Pltoephoroua add— 82— is formed by decoupositioD of 
piiogphorous trichloride by water : PCI, 4- 3H,0 = H,PO, -f- 3UC1. It is 
a highly acid syrup, is decomposed by heat, and la a strong reducing 

Oi^hophoaphorlo acid— Common, or trihaeic, cAo4^ortc a^id^ 
Acidum vhof^howm, V. S. ; An- — 98— doee not occur free in 
nature, but is widely cliseeminated in combination in the phosphates, in 
the three kingdoms of nature. 

It is prepared : (1) By conTerfcing bone phoepbste. Ca,^PO ) , into the 
correepondmg lead or barium salt, Pb,(POJ, or Ba,(PO ) , imd decom- 
posing tbe former by H,S, or the latter by H,SO,. (2) By oxidixing P by 
dilute HNO, aided by heat. Tbe operation should be conducted with 
caution and heat gradually applied by the sand-bath. It is best to use 
red phoephoruB. This is the process directed by the U. a and Br. Plisrm. 

The cuucentrated acid is a colorlesB, trsnaparent, syrupy li^uiil ; atiU 
oontaining H,0. which it gives off on exposure over H.SO , living the 
pure acid iu transparent, deliquescent, prismatic crystals. *ft ia deeom* 
poseii by beat to form, firet, pyrophoaphorie acid, then metaphosphoric 
acid. It is tribaaic. 

If mmie fiom araenical phosphorus, and commercial phosphorus is uau« 
ally arsenical, it is contaminated with arsenic acid, whose presence may 
be recognised by MupbIi’b test (q. v.). Tbe acid should not respond to tbe 
indigo and ferrous sulphate tests for HNO,. 

AHAi.mcAi. CuARACTBBS OF TRs OsTKOPHosPHATM. — (I) With smiQOnucsJ 
solution of silver nitrate, a vellow precipiUta. (2) With aolution of am- 
roomum molybdate in HNO,. a vellow precipiute. (3) With magnesia 
mixture,* a white crysUUiiie pwcipiUle. soluble in acids, insolubls in am- 
momum hydrate. 

* Med« by divolvlng 11 m. eryiulllMd utgoetlBm ehlorlde end 28 pta smBooian 
eblorldv Id 130 pU. vs(«r, Mdloe ^ p4a dliule siDtacoloai brdrsu sad dlfaMlae after 
twe de/a 

Pyrophoaptiolio add— H.P, 0,-1 78— When ortbophosphorio acid 
(or hydro-diBodic fihoephate) is maintained at 213^ (416\4 F.). two of iU 
molecule! unite, with the loes of the elements of a molecule of water : 
2H.PO, = P,0,H, -h H,0, to form pyrophoaphorie add. 

Metaphoipbotlo add — Olat^ phonphonc oetd — HPO 60-*‘is 

formed by heating H,PO, or H,P,0. to near redness : H,PO. - HPO, + 
H,0 ; or H,P.O, as 2HP0, + H,0. It is usually obtained from bone 
phoepbste ; this is first converted into ammonium phosphate, which is 
ibeu subjected to a red heat. 

84 

It is A white, glassy, transparent solid, odorless, and acid in taste and 
reaction. Slowly deliquescent in air, It is very soluble in H 0, although 
the solution takes place slowly, and is accompanied by a pecufiar crackling 
sound. In oonatitution and basicity it resembles tOfOy 

Action or the Phqsfhatb9 on tbs Econovt. — Tbe salts of oiiho* 
|>hospboric acid are important constituents of animal tissues, and give 
rise, when taken internally in reasonable doses, to no untoward i^ruptoma 
The acid itself may act deleterioualy by Tirtus of its acid reactioi]. BleU- 
and pyro-phoephoric acids, even when taken in tbe form of neulml salts, 
have a distinct action (the pyro being tbe more active) upon the motor 
ganglia of (he heart, produemg diminution of the blood-piviasure, and, in 
comparatively amaU doses, death from cessation of the heart's action. 

Compounda of PboephoruB with tbo Halogeos. 



Pboaphortu trichloride— PCI,— 137.5— is obUined by besting P in 

dm T* ?_ _ - 1-. -*a - . T ® . . 



limited tapply of Cl. It is a colorless liquid ; ep. ct. 1.61 ; Use an irri- 
; fumes in air ; 1x)ils at 76^ (169^ F.). water decomposes it 



tnting odor 

with formation of H^FO, and HCl. 

Phoaphonja pootaohlorido — PCl^— 208.5— is foraed when P is 
bnrht in excess of CL It is a light ysUow, cryetoUioe soHd : gives offirri* 
tati^fumsa ; and is decomposed by ^0. 

Pbotphonia oxTohlorlde—POQ,— 153.5— is formed^ tbs action 
of a limited qna&tity of H,0 on the psotaoblorids : PCI, + » POd, 

+ 2HCI. It » a colorless liquid ; m gr. 1.7 ; boils at 110^ (230^ P.) ; 
and solidifsa at -10^ ( •<- 14^ F.). 

With teOHiing P forms compoooda aamtUF in oomposition and prop' 
wties to tbe chlorine compounds. With it fonas two compound 

PI, and PI,. With fluonoe it forma two oomponada, PF^ and 17^ tbe 
former liquid, the aacond gsaeona. 

AR6BN1C. 



portion 
L ai 



It combines readily with C9, 
With H it only combinaa 
Wsrm, concentrated H^SO. 



OccoBOBfo. — SVee in small quantity ; in comlMiiation as ananides of 
Fe, Co, and Ni, but most sb^dsnOy in the sulphides, orpiment and 
resbmr, etod in anenical iron pyrites or mispickeL 

Fbkpasation.— (L| By heating mispickel in clay cylinders which com- 
mcnicate with sheet m>n condensing tubes. 

<&) By h ea t ing a mixture of arsenic trioxide and charooal ; and piui- 
lying tbe product by resnblimation. 

xwomnss. — FhywicaL — A brittle steel gray solid, having a metallic 
lustre. At the oidmary prwnrs, and without contact of air, it volatilkes 
without fusion at 160^ (2^'' F.l ; under strong pressure it fusee at s dull 
Fsd hesl Its vapor is yellowish, and has the odor of garlic. It is insolu* 
ble in H,0 and in other liquids nnlen chemittUy sltez^. 

CTiennoaf.— Hested in air it is converted into the trioiide and ignites 
somewhat below a red heat. In 0 it burns with a brilliant, bluiah white 
Ughk In dry air it ia not altered, but in the preaenoe of moisture ita sur* 
Am becomes tarnished by oxidation. In H,0 it ia tiowly oxidised, a 

85 

of the oxide diasolving in tbs water. 

1, and S, and srith most of the metals. 

when that element ia in tha nasosnt state. . 

it decomposed by As with fonnation of SO, ; A&O, and ^O. Nitri^a^ 
is readily decomposed, giving up iU O to the formation of trsenic acid. 
With bot HCl, aisenio trichloride is fmned When fused with potaatium 
by<lrate, arsenic ia oxidited, H ia given off, and a mixture of potaarium ar* 
aenite and arsenide rsmaina, which by greater heat ia couveilM into arsenic, 
which volsti lines, and pottawnm arsenate, which remains. 

Oompounda of Ananlo and Hydrogen. 

Two are known : the solid As,H (t), and tbe gaseous, AsE.. 

Hydrogen ar aentd e AmentureUed or orBcnetiod hydrogen = -freenie 
— Arsenamw— A jH— J foiccider mrigW » 78— gr, s 2.695-4—iwue' 
^af- 40* (-40*?.). ^ ^ 

^^•*•*^^^-“(1*) By the action of H^O upon so alloy obtained by fusing 
together native sulphide of antimony, 2 pte. ; cream of tartar, 2 pta ; and 
arsenic trioxide, 1 pt. 

(2.) By tbe action of dilute HCl or H,SO« upon the arsenides of Zu and 
8n. 

{Z.i Whenever a reduciblo compound of arseulc is in presence of 
nascent hydrogen. (See Marsh Ust) 

(4 ) By the action of H,0 upon tbe arsenides of tlie alkaline ruetala. 

(5.) By the combined action of air. moisture and organic matter upon 
arsenical pigmeota 

PsorKsnen.— rAyriosf.— A colorless g$a; Laving n strong alliaceous 
odor ; soluble In 5 vela, of H,0, free from air. 

Chemica /. — It is neutral iu reaction. In contact with air and moisture 
lie H is slowly removed by oxidation, and elementary As deposited. It ia 
also decompo^ into ila dements by tbe passage through it of luminous 
electric dischargee ; and when subjected to a red heat. It is not acted on 
by dry 0 at onUnsry temperatures, but a mixture of the two gases con- 
laini^ 3 vola. O and 2 vola. AsH, explodes when heated, forming As 0 
and H,0 ; if tbe proportion of O be less, elementary As is ddposited. ' ' 

The gas buns wilb a greeniab flame, from which a white doud of ar- 
senic trioxide arises. A cold aurfacehdd above tbe flame becomes coated 



with a whita, ciTataUine deposit of tbe oxide. If tbe flame be cooled by 
tbe introduction of a cold surface into it the H alone ia oxidized and el^ 
menu 17 As ia deposited. Chlorine decompoeet tbe gas explosively with 
formation of HCl and arsenic trioxide, Bromine sod iodine behave simi* 
larly, but with len violence. 

All oxidising ^^ante decompose it readily ; H,0 aod areenic trioxide 
being formed by ^e leas active oxidMits, tod ^0 and onenio add hj tbe 
more active. Sdid potassium hydrate decomposes the gas partially and 
becomes coaM with s dark deposit which aeema to be elementary ar- 
senic. Solutions of the alkaline hydrates absorb sud decompose it ; H ia 
^ven off and an alkaline snenite remains in the solution. Man y metels, 
when healed in AsH.. decompose it wiUi fonnation of a metallic ans&ide 
ttd bbwatiop of bydrogsn. Solution of silver nitrate is raduead by it : 
elementary sUver is deposited, isd the aolution oon taint amnio triox^ 

Although H,B and AoH, deoompoM each other to a great sxteaii with 
formation of snsnie tiuulphids, latter gas fo mpMb of axiati^to 
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•ome extent at least, in presenoe of the former. Hence in making H.S for 
use in tozicological snslyais materials free from As must be used. 



Compounds of Arsenic and Oxygen. 



Symbol = Am— A tomic wighl = 75— Ifofocttfor wwAf = 800—^ 
0 / ^id = 5.76 j 0 / vapor = 10.(U at 869® (1500* F.)— Nome frwn 
dpeowrev =s orpimcrU. 



Two are known : Aa,0, and Aa,0,. 

Probably the grey substance formed by the action of moist air on ele- 
mentory arsenic is a lower oxide. 

Axsanio trioxlde— dramfoue anhydride^ White manic— Armnia^ 
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Ar^ious acid — Acidum ar$enio6um, U. S.: Br. — — 198. 

PaE?AiuTio5f.— (L) By roasting tlie nati^s fnlphid«a of anenk in a cur- 
rent of air. 

(2.) By burning anenic in air or oxygon. 

Pbopebtib.— PA ysicoi.— It occurs in two distinet forma : cryttoRiied <xt 
*• powdered;’ and vifreoua. Wben frwhly foaad, it appaya i n color l^ 
or faintly yellow, tranaparent, Titreous luaaaea. hanng no viaibk oyttaUina 
structure- Shortly, however, these roasaas b^me opaque owm the 
and present the appearance of porcelain ; this change, which ii due to the 
■obstance assuming the crystalline form, slowly progrsssss toward ^^a 
centre of the maaSi which, howeter, remains vi^ieous for a long time. 
ohange is attended by the slow liberation of h ea t » and* if it be m a de to cake 
plaoe more rapidly, a faint light is vimbla in obaoori^. When ananie tri- 
OBda ia sublimed, if the vapors be oondenaed upon a cool miAet, at la 
deposited in the form of brilliani octahedral <7y«tM which are larger and 
more i^eet the nearer the temperature of the condmumg eortaoe la to 
180*^ <356° F.). The crystallise variety may be coofertsd into the vitnM 
tffkeepingit for some time at a tempentore near its point of volariliaatin 

The taste of arsenio triorida ia it first frintlj sweet, afterward acM» 
metallic, and nauseating. It ia odwla« ; in aqueous sohition (sea b^ow) 
it has a hinUy acid reaction. The ^ gr. of the vitreous varia^ ia Av86 ; 
that of the cryatallina, 8.669. . • « 

Ita eolubility in water variee with the tempecatara, the method of 
making the solution, the preaenoe of foreign sabe tanes a and the natere oi 
the oxide : 



is likely to arise, it must not be forgotten that the quantity of Aa,0, which 
a pereoD may uneonsdously take in a given quantity of fluid is not limited, 
under certain <hrcnmatancee, to that which we fluid is capable of diwb/o> 
ing ; a ranch grMter quantiW thAn this may be taken while in snspensioii 
in the liquid, especially if it t>e mudlsginoua. 

OuccaL — I ta solution a are .acid in reaction and probably contain the 
tme arsenious acid, H,AaO. ; they are neutralired by oases with formation 
of arsende*. Solutions of a^ium or potasainm hydrate dissolve it with for- 
mation of tbs corresponding areenite. It is readily reduced, with sepa- 
ration of As, when heated with hydrogen, carbon, or potaaaium cyanide, 
and at lower temperatures by more active reducing agents. Oxidiring 
ageota, such as the hvdrates of chlorine, chroroio acid, convert ii into 

araenie pentoxide or anenic acid. Its aolution, acidulaiad with HCI and 
boiled in presence cd copper, deposits on the metal a gray film composed 
of an alloy of Cn and As. 

pentoxide — drsemc anhydride — Ae,0, — 280— is obtained 
by heating enenie a<qd to redneae. It is a white, amo^hous solid, which, 
When ftTjineed to the air, slowly absorb'' moisture It is fumble at a dull 
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red heat, and at a slightly higher temperature dscom poses to As,0, and 0. 
It dissolves slowly in H,0, forming ai*senic acid, H.AsO,. 

Aiwenio Aoida. 

Af«MM*4dJ D,ApOj. \ rvimraerkcicld R.A*,0,. 

Amato «cU .... .U,A«0,. | UmmotoKrld ..HAtO,. 





1 1 




.ar-- 


1,000 parU of oold dletilled wsUr, 




1.10 parts. 


^ 9.0 parte. 

1 


lUndlog M hours, difulved 

1,000 pxrt* of bolUne poured on 

the oxido. sad sllovsd to ftoad for 


1.74ptrta. 


94 hours, diwolvod 

1,000 parU of water boiiad for one hoar, 
the quantity belna kept aulfonn by 
the edditlon of boiling water from 
tine to tine, and filtered Immedl- 


10.19 parts. 


0.4 parti. < 

1 


16.0 parta 


at«ly, dlMolved 


64.6 parts. 


7S.0 parta 


67.0 parta 



The vitreous variety is more soluble than the cfytUlline, but by piolottged 
boiling the crystalline is converted into the vitrsoua, or, at all eve&te, the 
eolubmty of the two forma becomes the mme. The «>lution of the aye- 
taUiaed oxide in cold H.O is always very alow (the vitewna oi^e dimvee 
more rapidly), and contmuea for a long time. If white amnio be throw® 
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upon cold H 0. only a portion of it sinks, the remainder floating open the 
surface, notwithstanding iU high specifie gravity. This is doe to a repul- 
aion of the H,0 tom the surfaces of the crystals, which also account*, to 
some astent at least, for its slow solution. Even after several day% cold 
H 0 does not dissolve all the oxide with which it is in contact. II one pari 
of* oxide be digested with 80 pa^ of H,0, at ordinary teraperaturea for 
ievqiul days, ue resulting solution contain! ; with 160 paria » 

with 240 porta, .Ir ; with 1,000 parts H,0, jA, ; and even when 16,000 or 
100,000 parts of H,0 are used, a portion of is oxide remaine undisaoWed. 
Arsenious oxide which bad remaiued in contact with cold T^O in doesd 
vesaeLs for eighteen years, diaaolved to the extent of 1 part in 54 of H,0, 
or 18.6 parts in 1,CMX), which may be given aa the ma-timum solnbility of 
the crystallized oxide in cold water. The power of H,0 of bolding the 
acid in solution, once it is dissolved, is not t)ie some aa its power of dis- 
solving it. If a coDcentrated aolution be made by boiling H,0 upon the 
oxide and filtering hot, the filtrate mny be evaporated down to one* half ita 
original bulk without depositing any of the scid. of which this coucentrated 
fluid now contains as much as one part in six of H,0, or 166-6 parts per 
1,000. If A hot eolation of the acid be allowed to cook the solution will 
contain 02..5 parts per 1,000 at 16“ ( 60 ’ .8 F. ), and 50 ports per 1,000 at V 
(44^6 F.) 

The solubility of the oxide in alcohol varies with the strength of the 
spirit and the nature of the oxide, the vitreous variety being more soluble 
in strong than in weak alcohol, while the contrary is the case with the 
crvstalline, as is shown in the following table : 



1 ,OUO parta 

Crr^Utmi oxhto ^ b-nllas-poinL. 

Vlrr«e«i* oxide U IS" (69* P i 



Qti (lor ceaL 

|I>.A 
4a W 
4.M 



Atcote) M 
per ceni. 
14 » 
4fi.Sl 
B.4C 



AtoetMlet 
as pereeoL 
V IS 
XI 9T 



■otaiSeL 
0 S 
94 US 

lO.W 



The presence of the mineral acids and alkalies, ammooia and ainmonU 
ocal s;dt8. Alkaline carbonates, tartaric acid, and the tartrates, increases 
the solubility of arseuic trioxide in water. It ia leas soluble in fluids con- 
taming fata or extractive or other organic matters (the various liquid 
articles of food), than it ia in puie water. 

In chemico-isgal cases, in which the question of the solul^^ of arsenic 



Araenlous add— H.AsO^— 126— is supposed to exist in aqueous 
solntions of tbe irioxide, slthough it has not been seimrated. Corre- 
sponding to it are important salts, called arsenifes, which iiave the general 
fonnuhn HM AsO^ HM AsO., H,M’'(AsOJ,. 

Ortboaraaolo. aold— Awntr and — H,AaO — 142— ia obtained by 
oxidiziog AaO, with HNO, in tbe presence of H.O : As,0, + 2H,0 -r 
2HNO, = 2(i,AsO, N.O,. A similar oxidation is also effected by Cl, 
aqua regia and other oxidants. 

\ syrupy, colorless, atrongly acid solution is thus obtained, which, at 
l.l'* (60* F-) becomes eemi-Bolid from the formation of transparent crj'stala 
containing 1 Aq- Tliese crv'stals, which are vep* soluble and deU(iut**cant. 
lose their Aq. at 100 (212' F.) and form a white, pasty msBS composed of 
minute while, anhydrous needles. At higher leinperalurse it is converted 
into H,Aa,0„ HAvO,, tuid As^O. 

Id presonco of nnecent ll it is <lecoTupoBed iuto H,0 and AsH^. It 
isre^lucible to H.AsO, by 80.,. If H H bo passed tlirough aolutionR of 
arsenic acid or of an aracoate, the first ]>ortions of tbe gas rciluce tbe 
arsenical compound to the lower stole nf oxidation, while 8 separates ; 
afterward the arsenious arid ia decomposed, with formation of arsenic 
trisulphule. 

Like phosphoric acid, arseuic acid ia tribasic : and Die arsenates re- 
semble tbe phosphates in composition, and in many of their chemical and 
physical properties. 

Pyroanenlo aold--H,Ai,0,— 266.*— Arsemo acid when heated to 
160* (820* F.) is converted into compact masses of pyroarsenic ncid . 
2H,A^, s H,As,0, -h H,0. It is very prone to revert to ortboarsenic acid 
by taldng up waisr. 

Metanenlo aoid— HAsO.— 124.— At200*-206* (392*^3* F.) As 0, 
H,grndnaUyloaeBH,Otoform metnrseoieacid: H,As.O, as2HAsO, ^ H,0. 
It forma w rate, pearly Ratals, which dueolve readily in H,0 with regen- 
eration of H,AsO,. it is mooobaaic. 

Compousds of AtmdIo AOd Sulphur. 

Arvenio disulphide — Bed tu^ide of arsenic— Beaigar — Bed orvimetU 
~^Rmhy euiphuT—Sandarach — Aa,8,— 214— occurs is nature in trantiucent, 
ruby red cr^-stala It ia also pr^wred by beating a mixture of Ae,0, and 
8 ! as ao obtained it appears in brick-red masses 

It is fusible, ineoluble in H.O, but soluble in solutions of the alkaline 
sulphides end in boiling solution of potaaaium hydrate. 
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Araenlo trlsulphlds— Orpimrnf— AuripigmeR^um — Y^low eu/^ids 
of arvw— King’s ueUow -Aa^,— 246 — occurs in nature in bnllittt 
golden yellow flakes. Obtained by pairing H,S through an wad «>li^ 
of ASjO, ; or by heating a inizturs of As and 8, or of Aa|0, and 8 ra 
equivalent proportiona 

When fortasd by precipitation it ia s lemon yellow powder, or in 
orange yellow, emtofline xnaasea when preper^ by subUmation. Almost 
insoluble in cold but sufficiently soluble in brt H,0 to communicate 
to it a distinct yeUow color ; by continued boili^ with H,0 it is decom- 
po^ ioto H,S and As,0,. Insoluble in dilute ttCl ; but readily aoluble 
iu aolutious of tbe alkalina hydratea, carbonates, and sulpbidea It vola- 
tilizes when bested. 

Nitric arid oxidizes it, forming H.AsO^ and H,SO,- A mizttire of SCI 
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and potftssjum clilornte has tba same etTect, It correepoDds )nccoBtitutk>ii 
to As,0„ and, hVs it, maj be regarded ae an anhydride, for. riihongb 
milpbarsenioiis acid, H,AaS„ has not been aepa^t«d, the sulphorBeDiUt, 
pyro- and meta'aulplmrwiiites aie well-characterized 'ompoiinda 

Arsenic pentaaulphlde— As .8,-310^ U said to have been fonoed 
by fusing a mixture of As S, and 8 in proper proportions, ns a yeUow, 
fusible solid, capable of sublimation in absence of nir. There exist weD« 
defined mjlpharsennles, pjTO- and o:eta-sulpluir»eimtea. 



Compoimds of Arsenio with the Halofens. 

Arsenio trifluortde — AaP,~132. — A colorless, fuming bo nid, boiling 
at 63* (146^ F.), obtained by distill ing a mixture of As,0„ HSO and 
duorspar. It attacks gloaa. * 

Arseoio triohloi^e~A«Cl, --181,6. —Obtained bv distilling a mix- 
ture of Aa,0„ H SO. and NaCl, using a well-cooled receiver. 

It is a colorless liquid, boils at 134*^ (373^ F.), fuinea when exposed to 
the air, and volaliiiaes readily at temperatures below its boiling-point. Its 
formation must be avoided in processes for the chemico-legal delsetion of 
areenie, lest it be volAbilizsd and lost It is fonue<l by the actioD of HCl, 
even when compai^vely dilute, upon As,0 ot the temperature of the 
water- bath ; but, if poiasuiuiu chlorate be added, the trioxide is oxidixsd 
to arsenic acid, and the formatioii of the chloride thus prevented. Arasnie 
trioxide, when fused with sodium nitrate, is converted into eodium araeoats, 
which IS not volatile ; if. however, amali quantities of chlorides be present, 
As Cl, is formed. It is highly poisonous 

Arsdnio trlbromlds — As fir,— 816.— Obtained by adding powdered 
As to Br, and distilling the product at 220^ (438^ F.}. A solid, eobrt^ 
crysUlline body, fuses at 20^-25'' (68 '-77” F.). boils st 1120^ (428” F.), 
and is decomposed by H,0. 

Arsenio trilodide — Araenii todidum, V.S. — Aal, — 456. — Formsilby 
adding As to a solution of 1 in carbon disulphide *, or by faring together 
As and 1 in proper proportiona. A briok-red sriid. fu ri bU ai^ v<^arila 
Soluble in a large quantity of H,0. Deeotnpoesil bv a unall quanfitr ed 
H,0 into HI, As,0,. EL,0 and a reetdue of As I,. ' 

Aedon of Anenloal Oompouxidj upoa Uio FOfwmy. 



The poisonous nature of many of tbs srssnisal eomponnds bts 
known from rsmots antiquify, sod ii is probsbls thaft more mcodsra bses 
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been commit te< I by their use than by that of all other tone nbstanoss 
combined. Even at the present time— notwithstanding the fact that, sus- 
picion once aroused, the detection of arsenic in the d^ bodv is esrtria 
and oomporatively sssr— criminal arsenical poisoning is still qnits com- 
iu(ui, especially in rursf districta 

The poison is usually taken by the mouth, but it has also been intro- 
duced by other channels ; the skin, either uninjured or abraded: tbs rectum, 
vague or male ursthm. The forms in which it has been taken art : (1.) 
£^e;nen^ary arsenic^ which is not poisonous so iong si ii rtmaina cucA; in 
contact with water, or with the saliva, however, it is converted into an 
oxide, which is then dissolved, and. being capable of absorption, produces 
the cbancteristac eflhotsof the arsenical compoonda Fly psMr is cos t ed 
with a paste containing Aa, a portion of which has been oxidised by tbs 
action of air aud moisture. (2.) ffgdrogen ariem'de, the most actively 
poisoDoua of the inorganic compounds of arsenic, has been the cause of 
severul aeciOentol deaths, among others, that of the chemist Oehlen. who 
died in couBe<)uence of having inhaled a few bubbles of the gu while ex- 

E e rim en ting upon it. In other cases death has followed the inhalation of 
vdrogeo, mode from zinc, or sulphuric acid coo tarn inated with arsenic. 
(^. ) . Ir^rvjic trioTuie is the compound moat frequently used by criminals 
It ho8 been given by every channel of entrance io the circulation ; in some 
in stances concealed with great srt, iu others merelv held in suspenrioD by 
stirring in a traimpareui fluid given to nn into xics ted person. If the poison 
have given in quontitv, and undifisolved, it may l>e found in tbs 

stomach after death in the form of eigUt-sidetl crystals, more or less 
worn ]»y the aotion of the solve ids with which it bos come in contact 
The lethal dcK^e is variable, death having occurred from two and one- 
hulf grains, an<1 recovery having followed the taking of a dove of two 
ounces. It is more active when t^en fasting than when taken on a full 
stomach, in which latter case all, or nearly all. tbs poisOD is frsqusnily ex- 
pelleil by vomiting, before there has been time for the absorption of more 
than a Binall quaniih'. (4.) Potaaaium arsentfe, tbs active aubstancs in 
** Fowler's solution,” although I'xgely used by this laity in malarial dia^cts 
as m ague-eurs, baa. ao for ae the recorda show, produced but one case of 
poisoning. (5.) Sodium anenite is sometimes used to closn metal 
vessels, a practice whose natural results are exemplified in the death of an 
individual who drank beer from a pewter mug so cleaned ; and in the 
serious of 340 children in an English instihition, in which this 

material had been used for cleaning the water-boiler. (6.) Arsmesesd 
and arveiis/cs. — The acid itseU has, so far as we know, been direeUy fatal to 
no one. The cases of death and illneas, howsver, whi^ have been put to the 



scconnt of the red dyes, are not due to them directly, but to arssni- 
cal residues remaining in them as the result of defective processes of 
msnufacture. (7.) Stdphidaa of anenic. — Poisoning by these is generally 
due to the use of orpiment, introduced into articles of food as a coloring 
matter. a combination of fraud and stupidity, in mis^s for tumeric. 
(8.) Tha arttenicol premi. —Scbeele’s green or cupric arseniU. and Sebwein- 
forth gnsn or cupric acsto-metarsenite (the latter commonly known in 
the United States lis Paris green, a name applied in Europe to one of the 
aniline pigments). These su^taoces, altlwugh rarely sdministerd with 
murderoQs intent, have been the cause of death in a great number of 
cases. Among suicides in the lower orders of the population in large 
cities, Paris green has been the favorite. 

The arsamcal pigments may also produce disastrous results by aori- 
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dent ; ' by being in oorpo rated in omamentel pieces of oonfsetionsry ; by 
being u^ in the dyeing of textile fkbrios, from which they may be easily 
robb^ off; and by being oasd in the manufseture of wail-papsr. Many 
instances of ehronio or subsouta arsenical poisoning have resulted from in- 
habiting rooms hong with paper whose whitss. reds, or greens were pro- 
duced ansnioal pigments. From such paper tbs poison is disseminated 
in the aimospbsrs of the room in two ways : either aa an impalpable 
powder, mechiMueslly detschsd from the paper and floating in the air, or, 
as Fleck has shown, by their decomposition, and the oousequent diffusion 
of volatile arsenical oompounds is the air. 

Ibe freofmenf in acute arsenical poisoning is the same, whatever may 
be the form in which the poison has been tsiien. if it liave been token by 
the month. Tbs first indication is the removal of any unabaorbed poison 
from the alimentary canal. If vomiting have not occurred from the 
effsets of the toxic, it should be induced by the administration of zinc sul- 
phate, or by mechanical means. The stomach-pump ahould not be used 
unless the esse is seen soon afrer the taking of tbs poison. When the 
stomaob has been emptied, the chemical antidote is to Us administered, 
vrith a view to the tranaformation in the stomach of any i‘emainlng arseni- 
cal compound into the insoluble, and, therefor, innocuous ferrous arsenate. 
FVom recent experiencea. it would seem that the prepai'dtion known as 
“dialysed iron” is very efficacious; tailing this, ferric hydrate must be 
prspved extomporansously, as when dry or not recently prepared it has 
DO longer the power of combining with the arsenical compound To pre- 
pare ibis aubsUnce a solution of ferric sulphate, Lig. frm (antitphnlM 
(U. S.) = Lui./frnf*er»u{pfuUii (Br.), is diluted with tbri'c vulumea of 
water and trMted with aqua ammoniri' in alight excess. The precipitate 
formed is collected upon a muslin filter and wished with water until the 
waabiogs are nearly tarielesa. Tbs contents of the filter— /Vrri ojfidHm 
htfdralum (U. 8.1. F^rri peroxidutn Kumidum (Br. ) is to l>e given looist in 
repeated doses of one to two isaspoonfuJa, until on amount of ^e hydrate 
equal to 20 times the weight of white arsenic taken has been adminis- 
tered. 

PrecautioDs to bo taken bjr the Pbyaioias in cues of suspeoted 

PoUoDing. 



It will rarely happen that in a case of suspected homicidal poisoning 
by araenic, or by oust poisons, the physician m charge will be willing or 
competent to conduct the chemical analysis upon which probably the con- 
victioa or acquittal of the accused will mainly depend. Upon bis knowl- 
edge and care, however, the success or futility of the chemist's labors 
depend in a great measure. 

Ii is. aa a rule, the physician wbo first suspects foul play ; and, while it 
is undoubtedly his duty to avoid any public manifeetation of his suspicion, 
it is just as certainly his duty toward bis patient and toward the oommuni^ 
to satisfy hiaaelf u to the ^th or frJrity of his suspicion by the applica- 
tion of a simple test to the excreta of the patient during life, the result of 
which may enable him to prevent a crime, or, failing that, take the firat 
step towo^ the punishment of the criminal 

Id a case in which, from the symptoms, the physician suspects poison- 
ing bj any substanoe, he shooid nitnaaif test the urine or teoes, or both, 
asd gci f sf p hia toaafanent and his sotions toward the patient, and thoaa 
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surrounding the patient, bj the results of his exsminstion. Should the 
case terminate fatally, he should at once communicate his suspicions to the 
proeecoling officer, and require a post-mortem investigation, which should, 
if at all possible, be conducted in the presence of the chemist who is to 
conduct the analysis ; for. be the physician os skilled as he may be, there 
are odors and appearances, observable in many cases at the opening of the 
body, full of meaniog to ttie toxicological chemist, which are ephemeral, 
and whose bearing upon the case is not readily recognized by those not 
tborougbly experienced. 

Oases frequently arise in which it is im]x>ssible to bring the chemist 
upon the ground in time for the autopsy ; in such cases the physician 
abould remember that that portion of the poison remaining in tlie ahinent- 
try tract (we are speaking of true poisons) is but the residue of the doae 
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in ezcesB of th&t which has necessary to produce death ; and, if the 
procaaaea of elimination have been active, there zna^ remain do trace of 
the poison in the alimentary while it still may be detectable m 

dee}>er*Bested organs. Moreover, the fisdisg of poison in the stomach 
alone would not, at the present time, be eoMcient to procure conviction 
of the criminal, who might raise the question as to whe&er the poison was 
not injected by some maLicioua person into that viscus after death. 

For these reasons it is not sufiicieiit to send the stomach alone for an- 
alysis ; tlie chemist should aUo receive the entire intestinal caoal, at least 
one-liiiif tile liver, the spleen, one or both kidnsvs, s piece of mnscnlar 
tissue, Uie brain, and any urine that may remain in the bladder. The 
iutestitia] canal should be removed and sent to the chemist tnihwU having 
bwfi opened, and with ligatures enclosing the contents at the two ends of 
the stomach and at the lower end of the intestine. The brain and alimen> 
Ury canal are to l>e placed in separate jars, and the other viecera in another 
jar together ; the urine in a vial by itself. All of these vessels are to be 
new and <deon, and are to bo cloa<^ by new corks, or by glass atoppera, or 
covers (not zinc screw-caps), which are then coated with par^ine (not 
sealiug*wax), and so fastened witli strings and seals that it is Imposdble 
to 0 (>en the vessels without cutting the strings or breaking the ends. If 
the physician fail to observe these precautious, he has probably made the 
breach in the evidence through which the criminal will escape, and has at 
the outset defeated the aim of tlie analysis. 

Analytic al Chaxaotars of the Anealoal Compounda. 

Arsenlous Compounds.— (1 ) H,S, a yellow color in neutral or 
alkaline liquids ; a yellow ppt. in acid liquids. Tlie ppt dissolves in solu- 
tions of the alkaline hydrates, carbonates, and sulphydrates ; but is scarcely 
affected by HCl Hot HNO, decomposes it. 

(2.) AgNO,, in the nresence of a little NH HO, gives a yellow ppt 
T)uh test is best applied by placing the neutral arsenical solution io a 
porcelain capsule, adding neutral aolutioD of AgNO„ and blowing upon it 
over the stopper of the NH,HO bottle, moistened with that reagent. 

(3.) under the same conditiona as iu (2) givea a yellowish green 

ppt. 

(4.) A small quanii^ of solid As,0, is placed in the point o of the tube* 
Fig. 28 ; above it, at 6, s splinter of receo^ ignited chsrcoal ; b is first 
bested to redness, then a ; the vapor of As, 6, pesaing over the hot chsr* 
ooal is reduced, and elementary As ta deposited at e in a oetallie ring. 

The tube is then cut between 6 end c, the larger pseoe h el d with d upper- 
most . and heated at c the depoett ia volatilised, the odor of gfmc is 
obeerved, and bright, octahedral crystals appear in the cool part of the 
tube. 

(5.) Reinach Cssf.— The suspected liquid ia aadulaiad with ooeaisth its 
bulk of HGl ; strips of electrotype copper are isunerved in the liqu id , 
which is boiled. In the presence 

of AD arsenioiit cempound a gray a 

or bluish deposit is formed upon 
the Cu. A similsr depoeit ie pr<^ 
daeed by other substances (61, 

8b, Hg) To complete the test fk 

^e Cu is removed, washed, and 

dried between folds of 6 Iter* 

paper, without removing the de- rV 

posit The coppsr, with its ad- I 1 

berent film, is rolled into a eylin* 

der, and introduced into a dry 

piece of Bohemian tubing, about 

4'inob in diameter And six inches imB 

loug, which is held at the angle _ ^ ^ 

ahown io Fig. 29 and heated at ** 

the point containing the copper. If the deposit conaistsof aiwenic a white 

deposit M formed at a, which contains brillumt specks, and when enuainod 



•. Si*. «l 

The a^aratas used (Fig. 81) ann lists of a g^ass flaik a, of ihoni lUift 
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(5 fl 3 ), tkrou^ the cork of which pass a fnnnel-tube c. and a right angle 
bulh-tabs A The latter is connected with a tube d, fiU^ with ftagments 
of csIcioTn chloride ; which in turn oonneefs with the Bohemian glstt tube 
gg, wboee middle third ia bent into a spiral (Fig, 32), The other end of 



gg is bent downward, and dips into a solution of silver nitrate in the test- 
tube/! The coiled portion of gg, which is to be strongly bested by a 
large Bunsen burner, is supported by a coarse wire gauze and enclosed in 
a sheet iron chimney e. 

The flask a is first charged with about 25 grams (6| I ) of pure grenu- 
lated CDc. which baa been In contact with a diluted solution of platiDic 
chloride for half an hour and then washed. The apparatus is then con- 
necM in such amaoner that all ioinU are gas-tighi and the funnebtnbe 
c about half filled with H,SO^, diluted with an eq^ bulk of H,0, and 

cooled. By opening the stopcock the acid is 
brought in contact with the zinc in small 

M ■ quantities, in such a manner that during the 

entire testing bubbles of gas pass through /, 
st the rate of 60-60 per minute. After uf* 



organic matter, to the urine for instance ; it U easily conducted ; and its 
positive results are not misleading, i/ the teat be corned to conpletion. 
These advantages render it the most suitable method for the physician to 
use. during the fi/c of the pa^nt. It should not be used o/ter death by 
the physician, as by it copper is introduced into the subatancee under ex- 
amination, which may subsequently interfere seriously with the analysis. 
The purity of the Cu and Hi.'l must be proved by a blank testing before 
loe. Reinsch’e test is not as delicate as Mann's, and it does not react 
when the anenic is in the higher stage of oxidation, nor in presence of 
oxidizing agenta 

(6.) JfaraVs teat is based upon the formation of AsH, when a reducabte 

oompound of arsenic ia in praeence of naacaiit B ; and the nbwqottt d^ 
onmpoeition of the araenioal gas by hait« with Mpantios if Tlsmmtarr 
anenic. ^ 



Tka Araeaieal Stout. The ArUimojHoi Slatn. 

/VsS.— Is fsrthsr xsiaoTsd frem th* Piret. — Is qolM near th* b«*Md pai^ 

bsated porsacn of Ibo tab*, tad, if snail ilon of tee tabs, 
hi qaaoUty, is doaU* — the ^vt hah' 
brovn, te* iMOBd st— 1 |r*y. 

ftesod.— VoUCilissa rmdAj when b*aS> Ssoomi— Iloqaim a mock higher ten- 

«d ia aa sStaosobsr* of hydrogva, helog peiatme for iu volotilUatiop ; fuses before 
dfSposISwi tefteet oloog ia th* tab*, The TOlatiUilag. &sc*|)ii)g get be* no 
eaoawag gas hss th* odea of garlis. o*oas odor. 

rtirrC— Whm cautioosly heated is a Third . — No crystals formed by beatiug 

oanaaS ei o x ygon. brilUaat whit* oeteh^ in oxygen, 
deal ezyetals el srsenie firiozkl* ar* do* 
ported fsstesr aloixg In Ih* tab*. 

— Instantly sol able ia solntioB Ftn<r£4.— Insolabls in aolniion of so- 
of sodium bypoehkirite. dlnia hypoeblorite. 

Pijfth. ftlowiy dlmolTsd by aohrSum of qai^y insolutiooof 
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ABUBomno) ralphjdfMA ; more Ht pH Jy 
wb«a wtfmed 

■oJntioo obbeised in S 
Imvm. OB BVBpomtioB orer Iho water- betb. 
• briffal Tallow roeidae. 

SiMaU.— Tko re'idae obtained in d ie 
•olnbla in eqnn aamooue, bat ineoiable 



is MroeUovlo acid. 
SiakiA. Is BOlllhlM 



StfkiA. — le aolQble in wtim nitrio noid ; 
tbe eolntien on evapoiMioD jielda a white 
raeidne. vhlob tame bnek*nld when moUt* 
•Bed with Bllver sitrate ecJatioa. 

IfintA —I* sot diuolred br a eolatioa 
of atannooi efalarida. 



ammoninm ealphrdrate. 

Tbe eolation cbuined to S 
leaTae, on e ve poretios over the w*t«r-bath, 
an cnsfe rad raaidae 

The reeidae obtained in 6 U 
in«dahla in aqua arareMiia, bat aoloble 
In hTdrocbloho and. 

Is aolable in wann nltneadd ; 
the i^ation on eTaporaikm Tialda a white 
reeldaa, whloh is not colored when moiev 
enad with ailTer nitiUe aolntioa. 

y ntM — DieeolTea eiowlT is eolation of 
etannoae chloride. 



vua 140 *wn w in l n g % «( HA aoHI &b* wtililor* tell V* «>*« ^ /aJnUtt cJoaduieu «ban 

boMarUolMcdwUb HSO« M»d treated ^iUr«rekmU. • * •»«» cioMiew* *ft*n 

aelntlwi«< eiDBoal«m BlpbfdnM li added r> the pnrtplnu} en the tater. eblcli la then wsahed 
wlio weur. TW ecdnifee pe^B tbrnoBb us; «ai^a Jus 8b, Bn eckd Cam LhereaiiJoe on tbe fl)i9 (A) 
■a; ceoiste eedOa. the eotatine ta evspented o^er the wfUer-baUa to t]ryn•«^ end tit* treidee 

MMeek vliB tnariaa dried, reM««n«d wUb H «0 end dried eevretl ilioee. eod Uten. efl« aminl. 

wim moMc eoda, fawd eiOt • seircure ©1 eHlnm cerbnDeta wid nil rate, as HI it le ooJorkM, <r itn- 
y.™T • emitelM depodk the heat beOiB «li*wly iacrMiiwI. The tooled Midn« af foeitjj le 

eeeaO^ ^ «rerat KfO, end CO, le pMMd ttajva«b the eelmlnn, wbetber rt be clmr or 
©wji, edutee. If occ perfeeOr ©leer, te (Ufiered. Any dcpcedtieteinel by the flUer (B) me* oiateln 
Bn. niMe Oe. The fiaieee ie ■amts aeldalusd «ltk Ujsii. arwi i >...1 



m 






fre m. 



It how M , Om prooMH dMoibtdon p. 96 h*vn bm lollowtd, tte« 
m b* AO utiinoBy ta tU liquid wfaidi would ftMiid. if rrmnl 
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The tllTer Bolation in/ih tofied for Meiuoud neid hj flonti&g upon iu 
aurfnoe d Inrer of diluted NH^HO ioliitioa, which, in the pretence of 
arteoic, produoee a yellow (not brown) band it the point of juselion of the 
two UquidfL 

In place of bending the tube gg' downward, it maT be bent upward 
and drawn out at p . If the escaping gas be then ignited, the beatug of 
the noil being diacontiooed, a white depoait of Ae,0, ma/ be coUecled ou 
a glatt surface held above the flame ; or a brown depoait of eUcDentai^ Ae 
upon a cold, porcelain eurfaee held in the flame. 

^ (T.) Frcieniue' and von i^c6oV f^t^Tbe aulpbide obtained in (1) ie 
dried and mixed with 12 partaof a dry mixture of 3 pta aodium carbonate 
and 1 pt TOtasBium cjanide, and the mixture brought into tube, Fig. 
33 at k. The a^aratua is then connected aa in the figure and filled with 
CO, which ie allowed to pass through it in a alow currant from a. The 
tube la then heated to redness at k, when, if araenic be rteeent a mv 



wHfc cb« tte Is ft WOf ft l M n eradM© ; faiad vh* pntft^B eyftfittlft: Mid waab^ vlth HA 
*^*«>*eM U «M*oi«d wU van SO ftfrd tb© s^taSldB ta(«d for Bn. If fta* mWiM rtmaln Jt H 
^ o< roOi^^tft bftftn ftddftd. aari tlift ©olnucn umM tor 8b, 

Th. .»».„««- 
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ANTItfONV. 

Symbol = Sb {LaHn, etibiam)— Atomic weight = 120— Jfb^ior t4wioAt 
= 240 (?>— gr. — 6.175— AWt at 450® (842® F.). 

pcccaawd.— Free in small quantity j principally in the triaulphide, 

PaDAksriOH. — Thenatire sulphide (black or crude antimony) is roasted 
and redu^ by heating with charcoal. The commercial antimony ao 
obtam^ Bjay U purified by fusing a mixture of antimony, 16 pts.i native 
^phide of antimony, 1 pt ; and dry sodium carbonate, 2 pta. After cool- 
the buUon is ^wderwd and fused with pts. sodium carbonate and 
1% ferrow e^phids. The antimony is again separated, powdered, and 
fiis^ wiih a^nm carbonate and a small quantity of sodium nitrate. Each 
fufion la maintained for an hour. 

Fhysi^.— A bluiah-gray, brittle solid, having a metallic 
lustre; readily crystallizable ; tasteless and odorless ; Tolatilixea at a red 
heat and may be diatiUed in an atmosphere of H. 

b not altered by dry or moist air at ordinary temperatures. 
When aufflcienUy heated in air it burns with formation of Sfc 0 , as a white 
cryrt^e solid. It also combines directly with Cl. Br, l) ^ and many 
metallio elmeots. It oombinea with H under the same circumstances aa 

does not affect it ; the hot, oonoentrated 
aad ftras with it antiaonyl sulphate, (8b0),80. and SO,. Hot HCl die. 

^‘1"“ “ “ 
Bolutaona of the alkaline hydrates do not act on it 

The element i^ does not form salts with the oxides. There are 

by the aubaiitution of the group antimonyl 
(SbO). for the banc hydrogen of those acids. (8ee tarter emetic.) 

Hydrogen Antlmonlde. 

AniimomureUed hydrogew— SbH — 123.— It bas 
not been obtained in a condition of purity, but is producea, mixed witii B, 
when a reduo^le oompound of Sb is in preeenee of nascent H. 

It ii a ooloriesi, odorlass, eombustibie gu, subset to the same deooiS' 
poeitiona as AsH, ; from which itdiffsre in being by no means aa poisonous, 
and in iU action upon tUvar nitrate aoluti^ The ananical gaa acU 
upon the ^ver salt aceorditur to the eouation : 6A0NO 4. AsR 4^ HR 



tube IS then heated to rednesa at k, when, if areenic be prewnt, a grey ^AgNO.+ SbH^=8HI40,-f 8bAg„ all of the Sb being precipitated in the 
deposit is formed at ( ; which has tbe charectera of the araenical stain «uw aotimoiLide. 

indicated on d. 97. ........ _ ^ 



indicated on p. 97. 

Amehio CoKPOtnnjs.— (1.) H,S does not form a ppt in neutral or alka- 
line elutions. In acid solutions it first reduces tbe arsenic to nn 
arseniouB compound, which is then decomposed with precipitation of the 
yellow Aa,8 , 

(2.) Agl^O., under tbe same conditions ns with the areenious com- 
jjounda, producea a brick-red ppt. of silver aree Date. 

(3.) CuSO. under like circumstances produces a bluiab-greeo ppt. 

Amnio compounds behave like arsenioua compounds with tbe tests 4 
G and 7 for the latter 

Method of AnalysU fbr MlBoral Polaona. 

In coses of suspected poiaoning a syatematio course of analyais is to be 
followed by which the presence or absence of aU tbe more usual poiaona 
can be determined. 

!■ Um MftAb snliwnl poJwcft («»• ftlfaJoUA P. «Wp |> tSa SmCmIob oI arnalc OMi. 

«i». to thlft ftoil dw BiftCenftl to bft »t<fnlnft*l. If HqQl^ li tblBAftd with H,0 : mS U «ritS la 8iTM«e fate 

f*mm tad to mo. Abeal i/j« volom* eS eooourftccd Hd ftad ft oftll BBaocitT 

paWBflaa eUecBt* ftn ftdeUri and the mlxssre b««tcri ft*«r • »ft(«r.tetb la • Mr««ftiB cbm'* PotM^oB 
©aiOTMft a NBftii quautdiicft. and, if nir^ir;. UCL on ftddftd CroD da* u U»><, »SiH iW niitart la 
■ftftiMftS; niffftd mad lump* td aeltd BiftSUi erftahftd vkS • B>H»ftftd tftM rod. anU ib« ->■>- bu m ami. 
fan HlSC jftOew color If Ui« llqold mmU Mmeij of Cl, CO, U fiftaij tbroesta H. Wboa tbe tutor of Cl 
kw tkfl Ikiala AaA thM «4tk koaa ra A * - - a _ 



Oonpouxtda of AstimoDy nod Oxygon. 



AnUrnony trtoyido AnHmonous onkydride — O^tde qf snrioiony— 
Aoriflsomt (wdum (C^. A / Br.)— ^b,0, — Sfe ooonre in naton ^ and is 
prspoiod srtifidaUy by dewmposing tha oxyehlorida ; or by heating 9b in 



a»«loftMft>d,tb« 1 k|alalftaitftr«dftndtb« raoldBftWMhftdwttS bMVMr. It ft dopadt tom on cmKu 
tt^old ta i^a eitftfod. Tb« etmg fiKnift ftod WftftUasA If Hmct; ftcM, mim >>g^Unm omnltaKd «l2 
OMiBa MbofiftCft ftBd ncftttd w\tn U,6: tb« <!■» bm# p ■■■ r cl Howl; tbRBfb tS« UqnU foo ftboat halhan 
bw ft* ft One, ftt Intftrvftta of 4-d bum, dorinf 8 dftji ; tb« wel befa# v«0 eerk«< dnrlttr tbe tetcrvAl 
Tbe pmpiUM tomed, whMb n»y coonm 8a. An. Sb, Ho. Pb, Bl or Cci. t» co||«e«ftd oa • dfter sod vo^M 



It is an amorphonsi. insoluble, tasteless, odorless powdsr ; white at 
ordinary temperetma but yellow when bested. It ^ses readily, and may 
be distilled in absence of oxygen. Heated in air it bums like tinder and 
is converted into 8b O^. 

It is reduced widi sepsmtion of Sb when heated with charcoal or in H. 
It is also readily oxidised by HNO^ or potassium permanganate. It dis- 
solves in HCl as SbCl, ; in ISordhausen sulphuric acid, from which solu- 
tion brilliant orystaUine plates of antimonyl pyrosulphate, (Sb0),8,0 , 
separate ; and in solutions of tartaric acid and hydropotassic tartrete (see 
tartar emetic). Boiling solutions of alkaline hydrates convert it into &nti- 
monic acid. 

Antimony pentoxlde — -ATiiimonic anhydride — Sb.Oj— 320 — is ob- 
tained by beating metantimonic acid to dull redness. It is an amorphous, 
Usteless. odorlesa, |«le lemon-yellow colored solid ; very sparingly soluble 
in water and in acula At a red heat it is decomposed into Sb,0j’and O, 

An timony antitnonlaie — /nlcrmeifw/e oAde ^ Diantimonic tefroj?- 
ide — 8b,0. — 304— 00c lire in nature, and is formed when the oxides or by- 




GRANDDAD’S BOOK OF CHEMISTRY 



125 



MEDICAL STUDENT’S CHEMISTRY 



ilratea of Sb are strongly heated, or when the lower stages of oxidation or 
the sulphides are oxidized by HXO,, or by fusion with s^ium nitrate. It 
is insoluble in H,0 ; but is decomposed bjHCl, hydropotaffiic tartrate and 
potaah. 

Antimony AoidB. 

The normal antimonous acid. H,SbO„ correspondif^ to H,PO^ w un- 
known ; hut the scries of antimonic acids : ortho— H,SbO,, pyro — HjSb,0.. 

aud raeta HSbO,, is complete, either in the form of salts or in that of the 

free acids. There also exists, iu its sodium salt, a deriTstive of the lacking 
antiruonous acid : taetaniimonoua acid, HSbO,. 

The corapoxxnd sometimes used in medicine under the name invAed 
duiiihorttic antiino>‘V is potassium metantimormie, united with an excess of 
the peiitoxiile: 2KabO„ Sb,0,. The hydropotassic pyroantimoimle, 
K,U,Sb,0„GAq U II valuable reagent for the soilium cojuponnds. It is 
obtained iy calcining a mixture of one part of antimony with four parts 
of potaflftiuTu nitrate and fusing the product with its own weight of potas- 
sium carbouste. 

Chlorides of Antimooy. 

Antimony trlcbloride— or 6»//cr of ai^/iVnony—SbCl, 
— 226.5— U obtained by pivflsing dry Cl over on excess of SbA ; by dis- 
solving Sb,S, iu HCl ; or bv distilling mixtures, either of Sb.S, and mer- 
curic chlonde, or of Sb an^ mercuric chloride, or of antimohyl pyrosul- 
ph ate and sodium chloride. 

At low temperatures it is a solid, crystalline body ; at the ordinary 
temperature a yellow, semi-aolid mass, resembling butter ; at 73 *.2 (ISt** 
F.) ft fuses to a yellow, oily liquid, which boila at 223® ^433^4 F.). Ob- 
Uined by solution of Sb,S, in HCl of the usual strength it forms a dark 
yellow solution, which, when conceutrated to ap. gr. 1-47, eonstitutse the 

Antimonii chloridi . trr r\ 

It abaorba moisture from air and is aoluble in a amall qt^tiiyof E«0 ; 
with a larger quantity it is decompoaed with precipitation of a white 
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powder, powder of AlgarotK^ whoee oompoaition is SbOCt if cold fi,0 be 
used, and ^^O.CL if the £LO be boiling. In H^O containing 15 per cent 
or more HOI, Stel, ia eolubU without decompomtion. 

Antimony pentaoblortde SbOl, — 297.5 — is formed by the actioo 
of Cl in excess upon Bb or 8bCl, and purified by distillation in a curreot 
of a 

It ia a fuming, colorless liquid, which solidifies at (—4® F.)> the 

solid fusing at — 6®(21®.2 F.). It absorbs moiatore from air. With a 
small quantity of H,0, and br evaporation over H,SO«, it forma a hydrate, 
SbC1^4H^>, which appears in transparent, deliqueecent emtala. With 
more H,0 a cryatallkne oxychloride, SbOCl,, is formed ; and with a still 
greater quantity, a white precipitate of ortlioantixnoaic acid, H^SbO,. 

Sulphides of Antimony. 

Antirnony triaulphlde — Sea<fuituiphideof antimony — Black arUimorty 
— .drtrimonn eufphtdum -(C. 6'.) — dnitmoniummgrwmiBr.) — 9b, S, — 836 — 
is the chief ore of antimony ; and is formed wben H,8 is passed through 
a solution of tartar emetic. 

The native sulphide ia a steel-gray, dyetalline solid ; the artificial 
product an orange-red or brownish-red, amorphous powder. The crude 
antimont/ of commerce ia in conical loaves, prepared br simple fasion of 
the native sulphide. It ia soft, fusible, readily pnireriaed, and has a bright 
metallic lustre. 

Heated in air it is decompoaed into 80^ and a brown, vitreona. more 
or Use transparent ntAaa, composed of varying proportions of oxide and 
oiy sulphides, kuown as crocue, or fiver, or c/ onfimony. 8b,S, ia an 
anhydride, corresponding to which are salta known as si^pAonfimonitet, 
haring the genend formula M\HSb8,. If an etceea of Sb,8, be boiled 
with a solution of pota^ or aodsi a liquid ia obtainad whicn containa an 
alkaline sulphantimonite and on excess of Sb^,. If this eolotion be filtered 
and decomposed by an acid while still hot, an onnge-colored, amorphous 
precipitate is produced, which ia the onrimonium su^urotuwi {U, S.; Br.) 
and consists of a mixture in varying pr< 9 ortione of Sb^, and Sb,0^ If, 
however, the solution be allowed to cool, a brown, voluminous, amor^<^ 
precipitate separates, which consiata of antimony triaulphide and trioxide, 
poiaeaium or sodium sulphide, and alkaline sulphantimonite in varying 
proportions ; aud is known as Kermee mineral. If now the solution from 
which the Kermes has been separated, be decomposed with H,SO„ a red- 
dish-yellow substance separates, which ia the goUUn eulphuret if onKmony, 
and consists of a mixture of Sb,S, and 8b,S^. The precipitate obtained 
when acts upon a solution of an antimonial compound is, according to 
circumstaocea Sh,S, or 8b, 8^ mixed with free S. By the action of HOI 
on Sb,S , H,S ia prc^uced. 

Anumony pentaaulphide. — Sb,S,— 400 — ia obtained by dacon- 



poaing an alkalins sulphantimonate by an acid. It ia a dark orange-red, 
amorphous powder, readily soluble in solutions of the snd 

aulphidea, with which it forma mdpkanrimofwtes. 

In o^ftolpbid^ Sb,B,Op ia oDtainad by the aoticm of a sohation of 
aodiom hyposulphite upon Bb.CS, or tartar eipstie. It ia a fine, rad psr- 
dtt used aa a pigment and eaUid gafiaiiwiy cutnoAtrorenrimcay 
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Aetion of Antimony Compounds on the Economy. 

Tbe compounds of antimony are poisonous, and act with greater or 
leas eneigy as they are more or lees soluble. The compound which is 
moat frequently the cause of antimonial poisoning is tartar emetic (q. t. 
which baa caused death in a dose of Half a grain, although recoTcrr has 
followed the ingestion of half au ounce in several inetancee. Indeed, the 
chances of recovery seem to be better with large than with small doses, 
probably owing to the more rapid and complete remova] of the poison by 
vomiting with large doses. Antimonials have been Bometimes criminally 
administered in amall and repeated doses, the victim dying of exhauetion. 
In aueh a case an examination of the urine will reveal the cause of the 
trouble. 

If vomiting have not occurred in cases of acute antimonial poisuuing 
it ihould he provoked by wann water, or the stomach should be evacuated 
by the pomp. Tannin in some form (decoction of oak bark, cinchona, 
nutgalia, tea) abould then be given with a view to rendering any remain* 
ingpoiaon insoluble. 

Medici ual antimonials are very liable to con tarn ination with arsenic. 

Aaalytloal oharaoteri of AntimoDlal Compounds. 

(I.) With H,9 in acid solution, an orange-red ppt., soluble in KB.HS 
and in hot HQ 

(2.) A atrip of bright oomMt suspended in a boiling solution of an Sb 
compound, amdolated with ECl, ia coated with a blue-gray depoait This 
deposit whan dried (on the copper) and heated in a tube open at both 
yields a white, ancrphcus aublimate (see Ko. 5, p. 95). 

(8.) Aatimoiual compounds yield a deposit by hlsueb’a test, similar to 
that obtained with areenical compounds, but differing in the particulars 
givao above (see No. 6. p. 97). 

If, to caaes of auapected poiaontog, the examination have been con- 
ducted aa directed on p. 98 any Sb present ia separated during the fuaion 
with sodium nitrate and carbonate, and the sub^quent solution and filtrs* 
tioo, to completely that Aa and Sb cannot be miataksn (or one another. 

IV.— BORON GROUP. 

BORON 

8ym5of s B — Atomic weighl = ll*~Jfbto?u2ar vvighl s 22 (7) — Isolated 
5y Davy in 1807. 

Boron conatitutee a group by itaelf ; it is irivolent in sll of its com- 
pound ; it fonns but one oxide, which is the anhydride of a tribasio acid ] 
and it forms no compound with E. 

It ia separable to twoallotropic modific&tiona AmorpKoue boron is pre- 
pared by doompoaition of the oxide, by beating with metallic potassium 
or eodium. It ia a greenish-brown powder ; sparingly soluble in H,0 ; 
tofuaible and capable of direct onion with Cl. Br, O, S and N. 

OiyetaliUed boron is produced when the oxide, chloride or fiuorkW ia re- 
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duced by Al. It erystalliaes to quadratic priams ; more or less trana- 

C ot, and varying to color from a faint yellow to deep gamet-red ; very 
; sp. gr. 2.60. It buma when* strongly heated in 0, and readily in 
Cl ; it aJao combines with N> which it is capable of removing from NH, at 
a high temperature. 

Boron trloxide. 

Boric or boracic anhydride — B,0, — 70 — is obtained by heating boric 
arid to redness to a platinum veseL It is a transparent, glaaa-like mase. 
used to blowpipe anuyais under the uame vitreous bvric acid. 

Boric Aoida. 

Orthoboric acid — i?onc or 5oraoi<; acid — acidum boricum (V. S .) — 

62— occurs in nature ; and is prepared by slowly decomposing a 

boiling, concentrated solution of borax with an excess of and al- 

lowing the acid to erystallize. 

It fonns brilliant crystalline plates, unctuous to the touch ; odorleos ; 

a btly bitter ; soluble in 26 parts ^0 at 10® (50® F.) ; soluble to alco- 
Its solution reddens litmus but turns turmeric paper brown. When 
its aqueous solution ia distilled a portion of the acid posses over. 
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If H,BO, be beate<l for some time at 80* (176^ F-), it loaes H,0 ud 
ie cou verted into metaboric acid, HBO,. If maintained at 100^ (212° F.) 
for several days it loeea a further quantity of H,0 and is cou verted into 
p^roboric acid, vbose eodium salt is borax. 



wUch cootaioa, beside carbon, nitrogen and the phosphates and other 
tDiDeral anbetasoes of the bonea It poasesaea in a remarkable degree the 
^wer of a^rbi^ coloring matters. When its decolorizing power U lost 
bj aatuntion with pigmeaUry bodies, it may be restored, although not 
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completely, by calcination. For certain purj^oses purified animal charcoal, 
i,e., freed from mineral matter, carOo ammalis puryicalu^, C. S., la re- 
quired, and is obtained by eiiracting the commercial article witli HCl and 
washing it tborouglily ; its decolorizing power is diminished by this tveat- 
znent. Animal charcoal has the power of removmg £rum a solution certain 
crystalline substances, notably the alkaloids, and a meUiod bas been sug- 
gested for separating these bodies from organic mixtures by its use. 

AJ1 forma of carbon are insoliible in any known liquid. 

Chtnticai . — All forms of C combine with O at high temperatures with 
light and beat. The product of the union is enrbon dioxide if the aupplv 
of air or O be sufficient ; if O l)e present in limited quantity carbon joon- 
oride is formed. The affinity of C for O renders it a valuable reducing 
agent Many meUhic oxidea are reduced when heated with C, ami steam 
ia decomposed when passed over reddiot C ; H^O — C ^ CO H , At 
elevated temperatures t; also combines directly with S, to form tirlioD 
disulphide. With U carbou also com bines Jirekly under the iurtuence of 
the voltaic arc. 

For VoHwntva ov Carrok afk paue IGH. 

SILICON. 



V— CARBON GROUP. 

Carbok — SOJOOK. 

The elemeoU of this group «o« bivalent or quadrivalent The satura- 
ted oxide of each ia the anhydride of a dibaalo acid. They are both com- 
bustible, and each occurs in three allotropio forma 

CARBON. 

Atomic xeeighS » 12—Moiecuiar toeighi = 24 (?). 

(^oRBwot— Free in its three allotropic forms : The diamond in 
ooUbedral crystals; m alluvial sand, cUy, sandstone and conglomer- 

amorphous or imperfeotiy ciystaUine forma ; amonhoui, 
in tbe different varieties of anthracite and bituminous coal, jet, etc. In com- 
biu^oa it ia very mdely distributed in the so-called organic subatancea. 

xTtopzRTiEe. Diamoiid. — Tbe ciyetals of diamond, which is almost pure 
carbon, are usually colorleea or yeUowish, but may U blue, green, pink, 
bro’^ or bl^k It is the hardest substance known, and the one which re- 
irseta hgnt the most strongly ; its index of refraction is 2.47 to 2 75 U ia 
wy brittle ; a bad conductor of beat and of electricity ; sp. gr. 3 ^ to 3 65 

Wien very strongly heated in vacuo it swells up and is converted into a 
black mass resembling coke. * 

I . . . . . . 1 . , Also known as riftctuiu ; occurs i a three allotropic forma : ,Amcjrp A f>us 

Oraphtu xa a fom of carbon almost as pure as the diamon<l. capable silicon, formed when sdicon cldoride ia passed over healed K or Na is 
of ciystalhzmg m Jiexagonal plates ;.ep. gr. 2.2; dark gray in color; • • • .... r 

opaque ; soft enough to bo tK'ratched by the nail ; and a good conductor 
of etectri<uty. It is also known as Uark lead or jdumbago. ll has been 
obtained urtificiAliy by allowing nuilten oast-iron, containing an excess of 
carbon, to cool elowly, and diMolving the iron in HCI. 

carbon is niet with in a great variety of forms, natural and 
artificial, in all of which it is black ; sp. gr. 1.6-2. 0 ; more or less porous ; 
and a conductor of electricity. 

AnlhratHlc coal U hard and dense ; it does not flsme when burning ; is 
difficult to kindle, but gives great beat with a suitable draught, it con- 
tains AO-bO per cent, of car boo. Biluminom coal differs from anthracite 
in that, when burning, it gives off gases which produce a flame. Some 
varieties are quite soft, while others, such asyVf, are bard enough to assume 
s high polish. It is usually compact in texture, and very frequently con- 
tains impressions of leaves and other parts of plants. It contains about 
76 per cent, of carbon. 

Charcoal, airbo ligni, V. S., is obtaine^l by burning woo^ fibre with an 
insufficient supply of air. It is brittle and sonorous ; baa the form of tbe 
wood from wbicD it was obtained, and retains sll tbe mineral matter present 



.SV/oidof » SI — Atomic weight s^H^.^f/tlecular weight ^5(1 (?) iHertnyrtd 

bg Oavy 1307 — b’ntM fn/m aUtt =^fUnt. 



in the moody tiwue. lu ep. gr. is about 1.67. It has the power of con 
deoaing within its pores odorous substances and large quanuties of gases; 
90 volumes of ammonia, 66 of hydrogen sulphide. 9.25 of oxygea This 
property is taken advantage of in a variety of ways. lU power of absorb 
mg odorous bcMiies renders it valuable as a disinfecting and filtering sgent» 
and in the prevention of putrefaction and fennentation of certain hquida 
The efficacy of charcoal as s filtering material is due also, in a great 
measiu’e, to tbe oxidizing action of the oxygen condensed in its porsa ; 
indeed, if charcoal be boiled with dilute HCl, dried, and heated to redness, 
tbe oxidizing action of the oxygen, which it thus condetuea, is very ener> 
getio. 

Lamp-biack is obtained by incomplete combustion of some resinous 
or tarry substance, or natural gas, the smoke or soot from which is directed 
into suitable condeDsing-chambsrs. It is a light, amorphous powder, and 
cootaii^s a notable quantity of oily and tarry material, from which it may 
be freed by besting in s covered vessel It is used in the manufacture of 
printer's ink. 

Coke is the substance remaining in gas-retorts after tbe distillation of 
bituminous coal in the msnufacti^ of illuminating gas. It is a haid, 
grayish substance, usually vary porous, dense, and sonorous, ^IseD iron 
retortb are used, a portion of the gaseous products are decomposed by 
contset with tbe hot iron surface, upon which there is then deposited a 
layer of very hard, compact, grayish carbon, which is a good conductor of 
electricity, and furnishes the ^st material for making tbe carbons of gal- 
vanic lAtteries and the points for toe electric light It doee not form 
when gas is made in clay retorts. 

Animal charcoal ia obtained by calcining animal matte re in closed ves- 
sels. If prepared from bones it is known as bone-biadc, carim onimalis, 
U. S.,' if from ivo^, tvory black ; toe latter is used as a pigment, the for- 
mer as a decolorizing agent. Bones yield abou^ 60 per cent of bone-black, 



a <1ark brown powder, heavier than water, When heated in air it burns 
witb a bright flame to toe dioxide. It dissolves m potash and in hydro 
fluoric acid, but is not attackeil by other acids. UraphUoid tdlicuH ia ob- 
tained by fusing potassium fluosilicate with aluminium. It forma hexag- 
onal platoa, of sp. gr. 2.49, which do not burn when heated to whiteness in 
0, but may be oxklized at that temperature by a mixture of i^otaBsium 
chlorate and nitrate. It diasolves slowly in alkttose solutions, but not in 
adds. CryitaUued tsilican, corresponding to the diamoml, forms orystslline 
needles, whlob are only attacked by a mixture of nitric ac<l hvdrefiuoric 
acida 

Silicon, although closely related to C, exists in nature in but few com- 
pounds: it bas been caused to form artificial combinntions, however, 
which indicate its possible capacity to exist in auUtences corresponding to 
those C compoxuds vulgarly known os organic, f .a, and 

mludbromoform, SiHCI, and SiHBr,. 

Hydrogen ailiclde— SiH,~32— is obtained os a colorless, inaoluUe, 
spontaneously inflammable gas, by passing the current of a galvanic bat- 
tery of twelve cells through a solution of common salt, using a plate of 
aluminium, alloyed with silicon, sh the positive electrode. 

Slliooo ohloxlde — SlCl, — 170— a colorless, volatile liquid, having an 
irritating odor ; sp. gr, 1-62 ; boils at 69* (138^.2 F.) ; fomed when Si is 
heated to redness in Cl. 

Silicic oxide— .Wmc cnAj^rt</r—5i/*’x—SiO, — 60— ia the moet im- 
poi^t of toe compounds of silicon. It exists in nattirs in the different 
vaneties of quartz, and in toe rooka and son da containing that miueral, In 
agate, cameban, flint, etc. Its purest native form ia rev** crystoi ; its hy- 
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dra^ occur in the opal, and in solution in natural w'aters. Wljf n ervs- 
teUized it is fusible with difficulty ; when lieated to redness ^Yjt]J the alka- 
line carbonates it forma eiluofeg. which solidifr to glass-like masse b on 
cooling- It unites with H,0 to form a numbej* of acid hydrates. The 
normal hydrate. H.SiO.. has not becjj isolated, altliough it probably exists 
in the solution obtained by adding an excess of HCl to a solution of sodium 
^cate. A gelatinous hydrate, sohiblc in water and in adds and alkalies, 
is obtained by adding a small quantity of IK'l to a concentrated solution 
of sodium siUcatc. 

Hydrofluosilioio acid— H,SiF — 144 -jb obtained in solution by 
pasang toe gas disengaged by gently heating a mixture of equal parte of 
fluorspar and pounded glass, and 6 pts, H HO^, through water ; the dis- 
en^gement tubs being protected from moisture by a layer of mercurv. 
It is used in analysis as a test for K and Na. 

Vh VANADIUM GROUP. 

Varai»ivm — Niobium — Tant.alum. 

tbcw of tbe N groop, bot «v were Sl4UB<tJ7 quadnvAkfit ; |*». 

seceJ ; *j,. ' w&ich tons* » ertlee rt oildei eieaUu 

M «< S. Ke ml9 of T m» knovs. but «UU ot TuneJyi i VU> ere BumeroM, nnd bk u*ed In tbe nueo- 
tffictnra €f BBibM Ubc*. 




GRANDDAD'S BOOK OF CHEMISTRY 



127 



MEDICAL STUDENT’S CHEMISTRY 



.. Wiebiam— Hb— &4-» brijftt, metia ; tp. tet. 7.« ; whkrtbanM ip Akr iottb.0. ud la Cl to 

Ki>Cl» . 1)01 MiMtieil (V iickdr ^ w. 

TaBlalBB-.Ts— IS— clDu); r^mQJto No ifi tto cbcmieol choruton. 



vn. MOLYBDENUM GBOUT. 



MoLYBDEJJinf — T uvosten — OsilfT sc. 



Tho portion of (01» ffevv ii doubtful i tad it Is protaUc that ibt tovw ovidta vUI b* fooad to b* bokIc 
In char^tor . in whMh com the (ruap ihoQld be UinefeiTwf to lh« third oteea 

Mo^rhdeiiHia-Mo— brtulo white betol The oxide UoO,. uto<vMM enAeristde. oemtoM* »lto 
B«0 so form a number of edcla ; the eminooiaa aelt of one ot whMh le uiml u e revolt tar Pv^U^ x with 
wBii'b It lonoi • eonjodata acU. pAarpluftnufyidte ivW, uaed m e noffevt f« the 

ToBiflea— W— lM.6-a herd, bnttle meiok : op. f?. IT.'I, The oxide, WQ^ tanffotie Pmkjh 
tn4t, k« • yellow powder, fon&lng with n ,0 oeverel eekl byrlrmtee: om at wblcb, mttaiumfnU octd. 1 * 
ueed ej • teK for the elknloids ea ere elan uva conju^ta HtUatuafUe eod pAMpherwopto/r etsaa TiMtae 
kmprv^netad with K»diw«% ii»ftff4Ui4 an rendawed oaindemmeblf. 

OoakuQ^Oe— lbi,4»oc«qn k& OM&bl&eSlon with Ir ifl PtoPM: cotohosuet* ead n^lly oxldtted to 
OeOy. Thla oxkde. Iwowa ea onsM oaU, f^rms eekrteid eryntels. eolwWe kit H«0. which fIveeC Uiteawly 
IrrUeUnd vepon tt Is goad aa s ataining efOflt by hiatologtiu, e&d eiau la dawtol pvacUc*. 
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CIsASS m.— AMPHOTERIC EXaEMENTS. 



ELmtfNTN wuodB Oxides Unite wrrB ^'Atia, son to roiM Babb, 

OtIiEftH TU FORM AClDft. WttlCU rOEM OVYBALTS. 

T. GOLD CiROUP. 

GOLD. 

Symbol ^ Am (AURUM) — 1 ^ 9^0 196.2 — Hoiecular weight ss 
392.4 (?)—>?>. gr, s 19.269-19.367— /’uhM at 1200^ (2192^ F.). 

This, tbd only roembsr of tbs croup, forms two scHes of compounds; 
io 006 , AuCl, it is uui valent ; in tna other, AuCl,. trivnleot Its bjdrete. 
auric atrui, Au (OH),, corresponds to the oxide Au^O,. Its oxysiUts sro 
unstabic, 

It is yellow or red by reflected light green by trensmitted light 
rsddish-purjUe when finely divided ; not very tenacious ; softer than ait 
ver : very malleable and duotile. It is not acted on by H,Oor air at any 
temperature, nor by any single acid. It combines dimtiy with Ct Br, I, 
P, Sb, As. and Hg. It dissolves in nitromuriatic acid as auric chloride. 
It is oxidized by alhaliee in fusion on contact with air. 

Aurio chloride — Ootd irt>4ionde^AuCt-^302.7— obtained by die* 
solving Au in aqua regia, evaporating et 100^ (212^ F.), and purifying by 
cryeUlHiation from H,0. ^liquescent yellow prisms, very soluble in 
H,0, alcf>bol and ether ; readily decompoised with separation of Au, by 
contact with P, or vrith reducing agents. Its solution, treated with tlw 
chlorides of tin, deposits a purple double atannate of Sn and Au, called 
purple of cassius. "' With alkaline chlorides it forms double chlorides, 
ch(oranrcU€$ (flujn et 9odu chlondum, C<S.). 

Analytloai Charaotara. 

(1.) With H,S, from neutral or acid solution, a blackish«hrowD Mt. 
m the cold ; insoluble in HNO, and HCl ; soluble in aqua regia and in yel* 
low NH^lSi 

(2.) With stanooue chloride and a little chlorine water, e purple-red 
ppt , insoluble in HCl. 

(3. ) With ferrous sulphate a brown deposit, which assumee the lustre 
Of gold when dried and burnished. 

II. 1KU^ GROUP. 

C BnoKiuif — H anoa n bb — inoN. 



by acids, except HCl ; is readily attacked by alkalies 

Chromio Oxide— ^5(»^^9U4(xn<ie, or green oxide of rAfomium — Cr,0, — 
I52.S —obtained, amorphous, by calcining a mixture of potsaaium dicbxo* 
mate and starch, or, cryetallize^ by beating neutral potassium chromate 
to redness in Cl. 

It ia green ; insoluble in H,0, acids, and alkalies ; fusible with diffi- 
culty, and not decomposed by beat ; not reduced by H. At a red heat in 
air, it combines with alkaline hydrates and nitrates to form chromates. It 
forma two series of salts, the terms of one of which are green, those of the 
other violet. The alkaline hydrates separate a bluish green hydrate from 
solutions of the green salts, and a bluish violet hydrate hx>m those of the 
violet ealta. 

OArommm green, or einerald green, ia a green hydrate, formet! by de^ 
composing a doable borate of chromium and potassium by H,0. It is 
used in the arts as a substitute for the arsenical greens, and is non- 

pObODOUB. 

Chromio Anhydride— Acidum cAromicum (U. 8.) — CrO, — 100.4 — is 
formed by dscomposiug a solution of potassium dichromate by excess of 
H,SO. and crystaJliziDg. 

It crystallizes io deliquescent crimson prisms, very soluble in H,0 
and in dilute alcohol. It is a powerful oxidant, capable of igniting strong 
alcoboL 

The true chromic seul has not been isolated, but salts are known 
which corteapond to three acid hydrates : H,CrO, =s chromte acid ; 
Hfirfi, ^ dtcAromir acid ; and H,Cr,0,, = lrichro>aJC ocuf. 

GtUoridM.'— Two chlorides and one oxychloride of chromium ate 
known. Ckromous chloride, CrCl,, is a white solid, soluble with a blue 
color in ILO. Chromic chloride, (Cr,)Cl|, forms large, red crystals, in- 
soluble in H,0 when purs. 

Sulphatoa.— A vioUt sulphate crystallizes in ocUbedra, (Cr),{S0J, 
+ 16 Aq, and is very soluble in H,0 ; at 100^ it is converted into a ^recn 
■alt, (Cr),(80 ), + 6 Aq. soluble in alcohol ; which at higher temperatures 
ie converted into the r^, ineolubla, anhydrous aalU Chromic sulphate 
forms double sulphates, containing 24 Aq, with the alkaline sulphates 
(See Alums) 
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Analytlotl Cbaraoters. 



Cbkohodb SALTS^d.) Potasb, a brown ppt 
(2.) Ammonium hydrate, greenish white ppt 
(A) Alk^ine sul^dea, black ppt 
(4.) Sodium phosphate, blue p^ 

O^mc SAnxi. — (1.) PoUsh, gmn ppt ; an excess of precipitant 
ens a men aolntion. which Cr,0, separates on boiling. 

(2.) Ammoninm hydrate, greeniab-gny ppt 



^.) Ammonium su^hydrate, greenish ppt 

CanoHATB— (1.) H,8 in acid solntion, brownish color, changing to 



green 



(2.) Arnfflonium solphydrate, creenish ppt. 

(3.) Barium chloride, yellowish ppt 

(4) silver nitrate, brownish-red ppt, soluble in HNO, or NH^HO. 

acetate, yellow ppt. soluble in potash, insoluble in acetic 



(«■> 



Aotioo on tbe Economy. 



CSlromsc anhydride oxidizes organic substanoss, and is used as a caustic. 

The ohTvmaleit, especially poteeeiuiu diulinjuiate (y. u.), aie iriitauts, 
and have a distinctly poieoDous action as well. Workmen handling the 
dichromate are liable to a form of ohronie poisoning. 

In acute chromium-poisoning, emetirs^ and minsAqiiently magnsaiiim 
carbonate in milk, are to be given. 



Tbs elements of this group form two series of compounds : in one they 
are bivalent, as in Fe 'Cl, or wbde in the othsr they are quad- 
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ri valent ; but when quadrivalent the atoms do not enter into combinatioD 

rFe = -j 

eingly, but grouped two together to form a hexavalentunit I I , as in 

Lfs=J 

{re,)''‘Cl„ They form several oxides ; of which the oxide MO, 

is an anhydriile, correirpondinj to which srs sr.iilit and nalte ; miW. of tba 
other oxides are basic. 

CHROMIUM. 



MANOANRSE 

Symbol = Md — Atomic vxighi s: 64 — Molecular weinhl ss 108 Sd. 

gr. = 7.138-7.206. ^ 

A hard, grayi^ brittle metal ; fuaible wiUi diifiuulty ; obtained by 
reduction of its oxides by C at a white heat It is not readily oxidized by 
cold, d^ air ; bnt is superficially oxidized when heated. It decomposes 
H,0, liVvrAting H ; and diwolvs* ia dilute acida 

CompoundB of Manganese. 



Symbol = Cr — Atomic weight = 62.4 — Moiecidar xpeiphl ^104.8 (?) — 
Sp. gr. = C.8 — Diecoiicred by VaugueLin, 1797 — Name from XW“ — color. 

The element ia separated with difficulty by reduction of its oxide by 
charrORl, or of its chloride by sodium. It is a hard, crystalline, almo^ 
infusible metal. Combines with 0 only at a red beat ; it is not attacked 



Oxides. — Manganese forma six oxides or compounds representing 
them : Manganoue ojndey MnO ; manner own 'manganic oxide, Mn,0, ; man 
ganic oxide, Mn,0, ; permanganic oxide, MnO., and permanganic anh^nde, 
Md, 0„ are known hee. Manganic anhydride, MnO,. has not be^ iso- 
lated. MnO and Mn,0, are basic ; Mn,0, and MnO, are indiffmnt oxides ; 
and MnO, and Mn,0^ are anhydrides, correaponding to the manganaies and 
pemian^Rotes. 
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Pe&uakoakic Oxide. — Manganese dioxide, or hlack oxide^Hangvni oxi- 
dum ntjTTtm (f. S.) — Manganeeii ox. nig. {£r .) — exisU ia 
nature aa pyrduifUe, the principal ore of xnang&Eiese, in eteel or 
browmab-b^k. Imperfectly cr^'etalline masses. 
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At a red heat it loses 12 per cent, of 0 : 3MnO, = Mn,0, 0, ; and at 

a ^rhite bent r furtUei* qunntUy oI 0 ia off : 2Mn,0, = CMuO + O.. 
Heated with H SO. it pvee oil 0 and fonna tnao^anous sulphate : 2MnO, 
- 1 - 2H.SO =• 2MuSO. + 2H 0 O . Wirh HCl it yieltis luaDgauoua chlo- 
ride, H.o ’aod Cl : MuO, 4HC1 =- MnCl, -r 2H,0 + Cl^ Zt is not acted 
on by HNO,, 

ClilOTldes. — Two chlorides of Mn are known : maH<ytfnow*t chioride, 
MnCl,. a pink, deliquescent, soluble salh occurring, mixed with ferric 
chloidde, in the waste liquid of the jjreparation of Cl ; and maMyowic chtoride, 

^Cl,. 

Salta of Manganeee. 

Manganese forms two series of aalts : Manganous mflt, containing Mn"; 
and manganic saUn, containing (Mn,)** ; the former are colorless or pink, 
and solubU in water ; the latter are unstable. 

M^^flinouB SuLTHATt — AfcngaHi eulvfuiis (Z'. kS*.)— MnSO -r uAq— 160 
-H nl8 — is fortneil bv the action of H.SO. on MiiO,. Below 6^ (42^8 P.) it 
m-BtoUiaes with 7 Aq, and is isomorphoua with ferrous sulphate ; between 
7^20" <44®. 6-68* F.) it forms crystMa with 6 Aq. and is ieoroorpbous witli 
cupi-ic sulphate ; between 20'’ -30’ (88^-86' F.) it cn-stalUzes with 4 A<i. 
It is rose-colored, darker os the proportion of An increaseo, soluble in 
H.O, in»>luble in alcohol. With the alkaline suipliates it forms double 
salts, with 6 Aq. 

Aoalytioal Cbaraotera. 

Mamoakods.'— ( 1.) Potash, white ppt., turning brown. 



The purest forms of commercial iron are those used in piano^trings, 
the teeth of carding machines, and elecbro-magneU ; kno^ os soft iron. 

Mvced iron^Ferrum reducfum {V. S.)—Fer, rodticium (5r.)— is Fe, 
more or leas mixed with Fe^, and Fe,0„ obtained by h<>sting Fe,0, in B. 

Peorimxa — /’hyricoZ.-— Pure iron is aUrer-white ; quite soft ; cry rial- 
bree in cubM or oct^edra. Wrought iron is gray, haid very tenacious ; 
fibrous ; quite malleable and ductile ; capable of being welded ; highly 
magnetic but only temporarily so. Steel is gray ; very bard and britUe li 



(2.) Alkaline carbonates, white opts. 
^8. ) Ammonium eulpbydrate, flesh*< 



Ammonium eulphydrate, £e^*colored ppt, soluble in ooide, spar« 
iagly soluble in excess of precipltmit 

(A) Potassium ferrocy snide, faintly reddish wluts ppt. in neutral solu- 
tion ; solubls in HGL 

(6.) Potassium cyanide, rose-colored ppt., forming brown solution sritb 
excen. 

Maivoaxto. — ( 1.) H,8, ppi of sulphur. 

(2.) Ammonium smpbydrate, fisu-colored ppi 
Potoasiim ferrocyanide. greenish ppi 



3. 

4. 
5 



Potassium fsrricyanide, brosvn ppt. 

dde, ** 



Potoamum cyanide, light brown ppt. 

MAXOAXArsi—ars ^en Mts, whose solutions are only stable in pres- 
ence of excess of alkah, and turn brown when diluted and scidulsted. 

PsucAXOAXATts^form red solutions, which ore decoloiieed by SO,, other 
rsduoing agents, and many organic substances. 

IRON. 

Symbol = Fo (FERRUM)— <dfomic wight ~ 55.9*^Moiecuiar wight 
s 111.8 gr. = 7.26-7.9 Fiset at 1600^ (1912' F.)-AW /ram the 

Saxon, iren. 

Occnumca — Free in small quantity ouly in platinum ores and me- 
teorites. As Fs.O, in red hwmatite and iron ; sa hydrates of 

Fe,0, in brotcn Acsmofifs end ouliUc iron ; ss Fs,0, in mognefic tron ; as 
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leCO, iu spa/kir iron, chf/ inuiutone aod Oog ore i and sa FeS, in pgrttrv. 
It is also a constituent of most soiIb and clays, existe In many mineitd 
waters, and in the red blood pigment of animals. 

PEmrAKATioN-— In working the ores, reduction is first effected in a bfoai- 
/urnare, into which alternate layers of ore, coal, and Uzneetone are fad 
from the top, while olr Is forced in from below. In the lower part of the 
furnace CO, is produced at the expense of the coal ; higher up it is re- 
duced by ibe incandescent fuel to CO, ^liicb at a still higher pcant reduces 
the ore ; the fused metal so liberated coUecta at the lowest point under s 
layer of a/ay. and is drawn off to be cast os pig iron. This product is then 
purified by burning out impurities, in the procees known as puddling. 

Fire iron in pi’epored by reduction of ferrous chicwide or of ferric 
oxide by H at a temperatui'e approaching redness. 

VAEirraa— 0?sf iron is a bmtle, white or gray, ayitollins metal, con- 
sisting of Fe 89-90;? ; C 1-4. Sjf ; and Si, P, S and Mn. As pig iron, it 
IS tbs product of the blast-furnace. 

Wrought or bar iron is s fibrous, tough metal, freed in part from the 
icapuritieiB of cast iron by tuning and puddling. 

Steel is Fe combined with a quantity of 0 less than that 
caa^ sad greater than that in bar iron. It is prepared by cemeniatton ; 
which consists in causing bar iron to combine with C ; or by the Sememer 
^hod ; which, as now used, consists in burning the C out of molten cast 
to which the proper proportion of C ia then added in the shape of 
^iiegel an iron rich iu Mn and C. 



tempered, soft and tenacious if not ; pemisnently magnetic. 

Iron is not sJtersd by dry air at the ordinary tamperstvre. 
At a red best it is oxidised. In damp air it is convertod into a nydrste ; 
iron ruM. 7\nplaie is sheet iron, coeted with tin ; galvanited iron is coated 
with sine, to preserre it from the action of damp rur 

Iron unites direclly with Cl, Br, 1, 8, K, P, As, and 6b. It diaolves in 
HCl as ferrous ^ik»rioe, while H is liberated. Heated with strong GLSO , 
it gives off SO, ; with dilute H,80,, H U given off and ferrous sulphate 
formed. Dilute BNO, dissolves Fe, but the concentrated s<tid randers it 
when it is uui dissolved by either concentrated or dilute ByO , 
until the peaelve condition is destroyed by contact with Pt, Ag or Cu, ctf 
by heating to 40* (104* F.). 

Compounds of Iron. 

Oiddet.— Three oxides of iron exist free : FeO ; Fe 0 ; Pe O . 

B of iron— FeO— 71.9— ie ’formed WhestiDg 

Pe,0, m CO or CO,. ^ ^ 

Kmc Ome— Scuot/iftTi* or peroxide of iron— ColeolhaT-JewrUer', 
r»vf_p®^0,— 169.8— occurs In nature (sea above); end is 
formed when ferrous sulphate is strongly heated, os in Uie msnufretore of 
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pyrosulpburic sold. It is a reddish, smoiphous solid, is a weak base, and 
is deoomposed at a white best into 0 and Fe,0.. 

Maohstic Owns— //fot4r Am oj?Wum mrrjnWirwm (5r,)— Pe,0^ 

— 281.7— is the uafurtti toadelone. and is formed by the action of oir or 
steam upon iron at temperatures. It is probably a compound of 
ferrous and ferric oxides (FeO, Fe,0,), us acids produce with it mixtures 
of ferrous and ferric eelU. 

Hydrates. — Fnuun*s. — When a solution of a ferrous salt is deeom* 
pos^l by on slkabne hydrate, n greenisli*wlute Ijydrate, FeH,0,, is de» 
posited; which rapidly absorbs O from the air, with formation oi ferric 
liy<irate. 

Fcaaic.— When an alkali is added to a solinion of a ferric salt, a brown. 

# a A » e * .e ^ . . . — . 




cient ^antity. If preserved under H,0 it is partly oxidised, fonping an 
oxy hydrate which is ioeaMhle of forming ferrous srsenste with As 0 . 

If the hydrate (Fe,)H,0 be dried at 100® (212® F.). it ioses 2H,0. 
and it converted iolo (Fe^)O^ H,0,, which is the Ftrri }>eroxuium kgdratnm 
(Pr. ). 

If the normol hydrate be dried in vacuo it is converted into (Fe 
and this, when boiled for some hours with H^O, is converted into the 
laid, or nu^iju^^hydroie (Fe,)H,0, (?), which i^ brici-red in color ; almost 
insoluble in HNO, and HCl ; gives no Prussian blue reaction, and forme s 
turbid solution with acetic acid. If recently precipitated ferric hydrate be 
dissolved in solution ot feme chloride or acetate, and subjected to diolysie, 
almost oU the acid posses out, leaving in the dialyxer a dark*red solution, 
which probably contains this colloid hydrate, and wbiclj is instanUy coag- 
ulated by s trace of H,SO., by nlkaliee, many salts, and by best {dialyzed 
iron). 

Acn>— H^e,0 . — Neither the free acid nor the oxide, FeO,, are 
known in the free state ; (be ferraUe, however, of No, K, Ba. 6r, and Ca ora 
known. 

Sulphides . — F eroo vs ScnraiDE —Pratoevlpdiide o/tix>a — FeS — 8 7 . 9— is 
formed : 

il) By hasting a mixture of finely divided Fe end S to redness ; 
(2) by pressing roll sulphur on white hoi iron ; (S) in a hydrated cona- 
tion, FeS> H,0, by treating a solution of a ferrous salt with an slkalins 
aulphydrtta. 

The dry sulphide is a brownish, brittle, magnetic solid ; insoluble in 
H,0, solubls in acids with evolution of H^S. The bydnia ia a block pow- 
der, which absorbs O from the air, turning yellow, by formation of Fa,0,, 
and Liberation of S It oemra in the faces of persons taking chalybeate 
waters or preparations of iron. 

Peosk? ScLpmoE — .9e»yuveufe6We — Fe,S, — 207.8— occurs in nature in 
copper pyritea and ia formed when the dlAulphiJe ia heaM to redness. 

Fesme Dism^wros — FeS, — 119.9— ocenrs (u the lohiie and yeUoir Mar- 
tial pyriiee uaaiL in the momifscturs of H SO . When bested In sir it is 
decompoaed into SO^ and magneiio pyrites : 3FeS, -H 20 = Fs,S, -1-260,. 

Chiotldes.— Famoua CaLOfuni — i*rotochloridp — FoCi^ — 129.9 — is pro- 
duced r (1) by passing diy HCl over red hot Fe ; (21 by lieating ferric 
chloride in H ; (3) os a hydrate, FaCl,, 4H,0, by diwlring Fs in HCl. 
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Tb« Anhydrous compound is a jaUow, cryvtAllinc, ToUtflAi And nry 
bio solid ; tht hjdrAliOa is Id gro^ush, obliquo rhombic prismA» dtttqooA* 
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cent Aod vorj solnble in H,0 And Alcohol When bestod in sir it is con* 
Tortod into ferric chloride And An oxychloride. 

Feaaio Chloaid*— S cAouicWoruitf— /VrcA^oHdc— /W tj cWondum (K &) 
^Fe Cl — d24.8~U pr^uced in the Anhydroue form \fj boAting Fe in 
a. An A hydrate, Fe,C1^4H,0 or F«,C1,6H^^0 : it is formed : (2) bo- 
lution of the Anhydrous compound ; (2) by dissolring Pe in AquA regis ; 
(3) by disAoWng ferric hydrate in HCl ; (4) by the Action of Ci or of HNO, 
on eolution of ferrous chloride. It is by the last method that the pharma* 
3sutioal product is obtained. 

The A^ydrous compound forms reddisb-riolet, czyetaUine plates, very 
deliqueeceot. The hydrates form yellow, nodolsr, imperiecUy cfTetsUine 
masses, or rhombic plates, very soluble in H,0, soluble in alcohol and 
ether. In solution it is oonTerted into FeCl^ by reducing sgecta The 
Ug. fern chloridi ( 17. 5.) = Liq. /er. perchlon^ (Br.) is an aqueous solii* 
tion of this compound, containing excess of acid. Ihe 2‘ind./er. cUor. (U. 
5.) and 7l'nc(./pr. pmhl {Br.)tn the solution dilated with alcohol ; and 
contain ethyl chloride and ferrous chloride. 

Bromldea. — Fraaous Sonins — FsB^ — 215.9 — is formed by the ac- 
tion of Br on sxcess of Fe in presence of ^O. 

Funic Baouma — Fs,Br, — 59 1.8^ is prepared by the action of excess of 
Br on Fe. 

Iodides. — F dsous looms — F&riiodidum{C. & ; Br. ) — Ps^ — 909.9 — 
is obtained, with 4H,0, by the action of 1 upon etcees of Fe in the pre- 
senes of warm H,0. Whan Anhydrous, it is a white mwder ; bydmtsd, it 
is in green crystals. In air it is rapidly decomposed, more slowly in the 
presence of sugar. 

Faanic d73.8^is formed by the action of excees of 1 

on Fe. 

SaltB of Iron. 

Sulphaiss. — Fmboca Sulphati — ProtoBviphal€ — Orten vitruU — Cop- 
BulphitA t C. S.! f/r.)— FeSO, + 7 A q ■ 151.9 + 196— is 
formed : (1) by oxidadon of the sulphide, Fe.S., formed in tbe manu- 
facture of H,SO, ; (2) by diesolvlug Fe in dilute H,80,. 

It forms green, effloresce nt, oblique rhombic prietni, quits soluble in 
ILO, insoluble in alcohol. It loses C Aq at 100^ (212^ F.) {Terr, a^tph. 
esaicrotua U. S.)\ and tbe last Aq at about 300^ (572^ F.). At a red heat 
it is decompe^ into Fe,0„ SO, and SO,. By expoeure to air it is grad- 
ually converted into a basic ferric sulphate, (Fe,)(^J,.5Fe,0,. 

F&aajc tScLPBATXs are quite numerous, and are formed by oxidation of 
ferrous aulpbste under different coaditiona Tbe nonnal snJpbaU, (PeJ 
(SO.),, is formed by treating solution of FeSO with HNO,, and evaporat- 
ing, after addition of one molecule of K,SO. for each two moleculea of 
Fe^.. The Liq./er. (eraulphtuia [C» S.) contains this salt It is a yeb 
lo wish- white, amorphous solid. 

Of the many baaic ferric tHlphatea, tbe only one of medical interest is 
Ifoneri’e aaU. 5(Fe,)(Wj, 4Fe O,. which exists in the Li^./erri sttheul- 
phaH/t{U. S.) and iAq./er. perHulpKatia {Br.). Its soiutioD is decolorised, 
and forms a white deposit with excess of H.80.. 

Nitrates.— F kaboiw Nmum— F s(NO,),— 179.9— a greenish, unstable 
salt, formed by double deoompoeition between barium nitrate and ferrous 
sulphaie ; or by the action of HNO, on FeS. 

FiAMo NmATBk — The noimaf mlroic— (Fe,)(NOJ, — 463.8 — is ob* 
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taiced in solution by disaolviog Fe in HNO, of sp. gr. 1.116 ; or by die- 
•oiving ferric hydrate in HNO,. It therefor exists in the Lig./erri niiratia 
{U. S) It crystalliaea in rhombic prisms with 18 Aq, or in cubes with 
12 Aq. 

Several basic nitrates are known, all of which are uncrystallizable, and 
by their presence (as when Fe is dissolved in HNO, to saiurstion) -prevent 
the crystaUixstioQ of the normal salt 

PtlOgpliBtes. — Tiirr Etmous Pbosphatx — Fe ,(PO,), — 357. 7. — A whl te 
precipitate, formed by adding disodie phosphate to a solutiog of a ferrous 
salt, in presence of s^ium acetate. By exposure to air it turns blue \ a 
part being converted into ferric pho^hate. Tbe /mi phoaphaa (Br.), is 
such s mixture of the two salts. It is insoluble in H,0 ; sparingly solu* 
ble in H,0 containing csrboDic or acetic acid, 

It is probably this phosphate, capable of turn log blue, which some- 
times occurs in the lungs in phthisis, in blue pus, and in long-buried 
booea 

Fbbwc Phobph.^te — (F e,)(PO^), — 30L8— is produced by the action of 
an alkaline phosphate od ferric chloride. It is soluble in HCl. HNO., 
citric and tartaric acids, insoluble in phosphoric acid and in solution of 
hydrosodic phosphate. Tbe ferri phoaphaa (C. S.) is a compound. ormixU 
ore of this salt with disoJic citrate, which is eoluble in water. 

There exist quite a number of basic ferric phosphates. 

Ferric Pybophosphatx— (F e,),(P,0,), — 745.6— ia precipitated by de- 
composition of a solution of a ferric compound by sodium pyrophosphate ; 



an excess of the Na salt dissolves the precipitate when w*armed, and, on evap- 
oration, leaves acales of a double salt, (Fe.),|P,0,),, Na,(P,0,), + 20 Aq. 

Tbe ferri pi/rophoaphoH (C*. 5.) is probably n mixture, or compoun«l (?) 
of ferric'pyrophospbate, trisodic citrate, and ferric citrate. 

AoetateB. — F»aaoc8 Acetate — Fe(0 fl,0,), — 173.9— is formed, by de% 
oompoaition of farroua sulphate by calcium acetate, in soluble, silky 
needlee. 

Fbaic Aottates. — T he normal aa'i, (Fe,)(C,H,0,)„ is obtaine<l by 
adding slight sxesss of ferric sulphate to lend acetate, and decanting aftei 
twenty-four boun. It is dark red, uncrystallizable, very soluble in alco- 
hol and in Hp. If its solution be heated it darkens suddenly, gives oft 
acetic acid, and conUins a basic acetate ; when boiled it losea all its acetic 
acid and deposita ferric hydrate ; when heated in closed vessels to 100^ 
(212^ F.). and treated with a trace of mineral acid, it deposits the modified 
ferric hydrate. 

Farrouj CazboiUltO— FeCO, — 115.9 — occurs as an ore of iron, and is 
obtained in a hydrated form by adding an alkaline carbonate to a ferrous 
alt It IB a greenish, amorphous powder, which, on exposure to air, turns 
red by fonnation of ferric bvdrate ; a change which is retarded by tlie pres- 
ence of sugar, hsnee the additioo of that substance in the ferri carbonaa 
aaeeharalua {U. B. ; Br.). It is insoluble in pure H,0| but soluble in H,0 
oontaining tfkrbolic probably as ferroua 6tcar6onafe, H,Fe(CO,),, in 
whi^ form it occurs in chalybeate waters. 

Ferrous I^oteie — Ferri laciaa (T. S.) — Pe(0,H,O,),-i-3 Aq— 233 9 + 
64 — ia formed when irou filings are dissolved in lactic acid. It crystalUzes 
in greeniah-yellow needles ; soluble in H,0 ; io soluble in alcohol ; perma- 
nent in air when dry. 

Ferroun Oxnlnte— FVm oxaiaa (C'. 5.)— FeC^O, -f- Aq — 149.9 -f 
86 — is a yellow, cryetalliue -powder ; sparingly soluble in H^O foniied by 
diseolring iron filings in solution of oxalic acid. 
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Tartrsitea.— Ftaaors Ta!itbat» — F eO.H + 9 Aq—203.9 + 86.— 

A white, cryetalUne powder ; formed by dissolviog Fe in hoi concen* 
trated solution of tartaric add 

Fcnnic Taittrate— F e,(0,HjO,), 3 ^—555.8 + 5 A— A dirty yel* 

low, BTOorphous n)BBs. obtdoed by dtssolriog recently precipiieted ferric 
hydrate in tartaric acid eolutioD, and evaporating below 60^ (122^ F.). 

A number of double tartrates, containing the group (Fe,0,)" are also 
known. Such are : /Vmco^Tnmonic tartrate » ferri ei awmonii tartraa 
{V. 8.), (C,H,0,),(Fe,0,), (NHJ + 4Aq, and ferrwchpoiaaaic tartrate ss 
/mi H potaaan lartraa (C". B.)jC.H,O,),(Fe,0,)K,. They are prepare<l by 
dissolviog rsoenOy precimtaM ferric hydrate in hot solutions of tbe by- 
dro-alkaune tartrate, ^ey only react with ferro* and eulphocyaoidfs 
after addition of a mineral acid. 

Citratan.— Fnuuc CrraA«— /Vm ciiraa{l\ »Sl)— (Fe,)(C,H^O,), -f 6 
Aq— 489.8 -i- 108 — is in garnei-colorsd scales, obtained by dissolving fer- 
ric hydrate in eolutiOD of citric acid and evaporating tbe solution at about 
60^ (140^ F.). It loses 3 Aq at 120^ (248^ F.), and tbe remainder at 150^ 
(302^ F.). if a am all quantity of ammonia be added before the e vapors- 
tion, tbe product coneisU of the modified cUrate = fmi at emmomi rifros 
(f*. 8), wfiich only reacts with potaarium ferrocyanide after addition of 
Ha. 

Tbe varibuB citrates of iron and alkaloids are not definite com pound a 

Farrio Ferrocyanide— /Vunrion W«e — (Fe,),fFeC,NJj + 18 Aq — 
859.8 + 324— is a dark bhie precipitate, formed wfaen potassium feirocy- 
anide is added to a feme salt It is insoluble io H.O, alcohol snd dilute 
adds; eoluble in oxalic acid solution (blue ink). Alkalies turn it brown 

Ferroun Fezrloyaaide — TumMl'e Wui-— Po^e C„N^,) + n Aq- 
591.5 -I- n 18 — is a dark-btue substance produced by the action of potas- 
dum ferricy anide on ferrous aalta Heated in air it is converted into 
Prussian blue and ferric oxids. 

Analytical CharacieT*. 

ypgpftTTfl Are add ; colorlee when anhydrous ; pale green when hy- 

drated ; oxidized by air to basic ferric comTOunds. 

(1.) Potash : greenish-white ppt. ; insolume in excess ; changing to green 

or brown in air. 

(2.) AjoiDonium hydrate : greenish ppt; soluble in eiceaa ; not formed 
in presence of ammoniacal salts. 

(3.) Ammonium suJphydrate : black ppt,; insoluble in excess ; soluble 
in mua 

(4.) PotSMium ferrocyanide (in abeence of ferric salts) : white ppt.; 
tonieng blue in air. 

(5.) Potsseium ferricy anide : blue ppt; soluble in KHO ; insoluble in 
HCL 

Fbb^— A re add, and yellow or brown. 

(1.) Polesh or ammonium hydrate : voluminous, red-brown ppt ; insoL 
able in excess. 

(2.) Hydrogen sulphide : is add solution ; milky ppt of sulphur ; 
ferric reduced to ferrous compound. 
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(3.) Amm ftniiim gulpbjdnte : black ppt ; insolable in ezoen ; acdubU 

lU 

Potafieium ferrocyanicU : dark-blue ppt. ; ineoloble is ECl ; soluble 



(4) ] 
in^O. 



(6.) Potaemuro aulpbocjanate : dark red color ; prevented bj taHaric or 
diric acid ; diwhai^ed by mercuric chloride. 

(6.) TaxLsin : blue-bl^k color. 

nL ALUMINTUM GROUP. 

OLUcimuH — Ax.umKtuu^ ScAiroiuu — G 4 Luck — iNorrw. 

This ^?roup ia placed in the third claee by virtue of the existence of 
the alumiDateB, and of the relationa between the compounds of theee ele- 
ments and some of those of the previous group. They form, however, 
but one series of compounds, corresponding to the ferric, containing the 
group (M,)". No acids or salts of the members of the grou|>, other *tban 
aluminium, are known ; yet tbeir resemblances in other points arfr such as 
to forbid tbeir separutiou. 

GLUCINIUM. 

Symffol s Gl or Be iceipAf =: 9— gr. =2.1. 

\ r»re *u>(n«n( oocurrise In Uu fmmM »nd bcrfl. Tlit iMtftI r«MO%UM »lonuttloak U* oos 
pooniift r*ii4mbl« tboM of Al, oad, la iuzm mpMM, iheoa at Vf. it* tolobM luUU *««<i w uact i>Amw 

s •WP*>T1 

ALUMINIUM. 

Syynbol = Atomic weight — 27 — Moiwular weight = 55 (?>—«). or. 
as 2.,5tl-2.67 —f'usi^sat about 700* (1292* F l^Abnuf froin alumen * efum 
^/Hscovered hg Wbhicr, 1827. 

Oi;crRRE.vcE.~ Exceedingly abundant in the clan’s as si/iesfr. 

Pbeparation. — ( 1.) By decomposing vapor of aluminium chloride by Na 
or K (Wohler). r s y 

(2.) Aluminium hydrate, mixed with sodium chloride and cbarooal> is 
heated in Cl, which a double chloride of Na and Al (2 NaCI, AI,Cl.) is 
formed. This is then heated with Na. when Al and NaCl are pr^uc^. 
(The induatrial process.) 

pKopKHTiEs. — Phyitiv^.^X bluiih-wlliie metal ; hard ; quite malleable 
anil ductile when annealed from time to time ; slightly magnetic ; a good 
conductor of electricity ; non-volatile ; very light, and exceedingly sonor- 
ous. 

Chemicol.^li is not afiected by air or 0, except at very high tem- 
peraturea and then only auperficially ; it however, it contain 8i. it bums 
readily in air, forming eJummium ailioate. It doea not decompoee 140 at 
a red beat; but in contact with Cu, Pt, or Z it dMS so at 100* (21? TX 
It combines directly with Bo, Si. Cl, and 1. It ie attacked hr HCL 
eaeeoua or in solution, with evolution of H, and fonnatioD of Abdl.. It 
dissolves in alkaline solutiona, with formation of alumioatea, and liberation 
of H. It alloys with Cu to form a golden yellow metal (aluminium bronze) 
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Compoundi of Alujulolum. 

Aluminium Oxide— .ditfmma—Al,0,— 102- -occurs in nature, nearly 
pure, us i ijrundum, mt-ry, ruby, aappAirr, and ; and is form^ arti- 
heioUy by calcining the hydrate, ur ammonia alum, at a red heat 

It is a light, wljite, odorleas. tasteless powder ; fuaea with difficulty ; 
and, un cooling, solidi£es in very hard cr}*stala Unless it have been 
heated ht bright redness, it combines with H,0, with elevation of tern- 
(>erature. It is almost insoluble in achU aiiU alkaliea diluted with 

an equal bulk of H,0, dissolves it slowly as (Al,)(BO,)^ rus^ potash and 
soda combine with it to form aluminates. It is not reduced by charcoal. 

Aluminium Hydrate— ^fu7)unu hydnu (C* &)— Ai,H,0,— 156— is 
formed when a solution of an aluminium salt ie decomposed bv an 
or alkaline carbonate. It constitutes a gelatinous rnaaa, wtdeb. when 
dried, leaves an amorphous, translucid maM ; and when pulverized a white, 
tasteless, amorphous powder. 'When the liquid in which it is formed con« 
tains coloring matters, theee are carried down with it, and the dried de- 
posits are as pigments, called Uce$. 

When freshly precipitate, it ia insoluble in H,0 ; soluble in acids and 
solutions of the fixed alkalies When dried at a temperature ab^e 50* 
(122* F ). or after 24 hours contact with the mother liquor, its solubility ia 
greatly diminished. With acids it forma aalts of aluminium ; and with 
alkalies, aluminates of the alkaline metal. Heated to near rednees it is 
decomposed into A1,0, and H,0. A soluble modification ia obtained by 
dklytong a solution of ALH,0, in Al^Cl^ or by heating a dilute solutioD 
of aluminium acetate for 240 hours. 

Alunaltiatas are for the most part crystalline, soluble cots pounds, 
obtained by the action of metallic oxidra or hydrates upon alumina Fotas- 



mm ciumituMf ILALO, •+ 3 Aq — is formed by dissolving recently precipi- 
Uted aluminium hydrate in potash solution. It forms white crystals ; 
very soluble in H^O, insoluble in alcohol ; caustic and alkaline. By a large 
quantity of 1^) it is decomposed into aluminium hydrate and a more 
alkaline aslt, 

SoDitw AtCTjcraATt— The aiaminate Na AJ,0, is not known. That hav- 
ing the compoaitioD Na^^O, ia prepared by heating to redness a mixture 
of 1 pi sodium carbonate and 2 pts. of a native ferruginous aluminium 
hydrate (beauxite). It is maoluhle in H,0, and is decomposed by carbonic 
acid, with predpitation of aluminium h^diate. 

Aluminium Chloride — A1,C1. — 267 — is prepared by passing Cl over 
a mixture of Al^O^ and C, heated to redness ; or by heating clay in a mix- 
ture of gaseous HQ and vapor of GS,. 

It cryeUiluea in colorleea. hexagonal prisms ; fusible ; volatile ; deli- 
quescent ; very soluble in H,0 and in alooboL FVom a hot, concentrated 
solution, it separates in prisms with 12 Aq. 

The disinfectant eall^ cWom/uta is a solution of impure Al^Cl^. 

Salts of Alumlcdum. 

Aluminium Sulphate— A fumtnii suiphaa ( U. 5.)— (ALKSO ) + 18 
Aq— 342 + 324— is obtained by diasolving AIH.O, in H.fo. : or (mdustri- 
ally) by beating clay with H^SO . 

It ciystallixea with difficulty m thin, flexible plates ; soluble in H 0 ; 
very apariogly eoluble in alcohol Heated, it fuses in its An. which it 
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gradusUy loses up to 200* (392* F.), when a white, amorphous powder, 
(Al,)(SO,),. remains ; this is deoompmed at a red heat, leaving a residue of 
pure alumina. 

Alumn — are double sulphates of the alkaline metals, and the higher 
•ulpbatei of this or tiie preceding group When ctystallized, they have 
the general formula : (M,)*'(90J^ 24 Aq. in which (U) may be 

(F^, (h^), (CrJ. (Al,). or (Oaj ; and ^ may be Na,. Rb,, Cs,. Tl„ or 
(NH Thty are iaomorpboua with each other. 

Alumen {U. 5.)— Al,(80.)„ ^30, -f 24 Aq~516 -f 482— is manufacti 
ored from *^alum shale,*' ana is formed when solutions of the sulphates 
of AJ and K are mixed in suitable proportion. 

It crysUUixes in large, transparent regular octahsdra ; has a sweetish, 
astringent taste, and Is readily soluble in H,0. Heated, it fusee in its 
Aq at 92* (197*.6 F.) ; and gradually loses 45.5 per cent, of its weight of 
H,0 as the temperature rises to near redness. The product, known as 
6uml alum = alumen exticcaium ( U. S.), is (AJ),(SO,) . K,SO . und is slowly, 
but completely soluble in 20-30 pta H,0. At a bnght re<1 heat. SO^ ami 
O are given off and A1,0, and potassium sulpbale remaiu ; at a higher 
temperatim potassium alumiuate is formed. Its solutions are acid in re- 
action ; dissolve Zo end Fe with evolution of H ; and deposit 
when treated with ammonium hydrate. 

Alumen (ifr.)— A1,(S0J,.(NHJ^ -K 24 Aq— 474 + 432— ia the com- 
poiind now usually met with as alum, both in this country and in England. 
It differs from potash alum in being more soluble io H,0 between 20 *-30* 
(68*-8C* F.), and leas soluble at other temperatures ; sod in the action of 
beat upon it At 92* (I97*.6 F.) it fuses in its Aq ; at 205* (401* F.) it 
loses its ammonium sulphate, leaving a white, hygroscopic lubstauca, very 
slowly and incompletely soluble in 1^0. More strongly heated, it leaves 
slumioa 

Sillontes — are very abundant in the different varieties of clay, /eld- 
spar, albile, labrador Ue, mica, etc. The clays are hydrated aluminium 
ailieaiea, more or leas contaminated with alUine and earthy salts and 
iron, to which last oertain clays owe their color. The purest is kaolin, 
or porcelain clay, a white or grayish powder. They are largely used hi 
the manufseture of the different varieties of bricks, terra cotta, pottery, 
and porcelain. Porc^ain is made from the purer clays, mixed with sand 
and feldspar ; the former to prevent shrinkage, the latter to bring the 
mixture into partial fosion. and to render the product translucent. The 
fashioned art idea are subjected to a fint b^ing ; the porous, baked clay 
is then ooated with a gfofS, usually compoeed of oxide of lead, sand, and 
salt During a second baking, the glaM fuses and coats the article with 
a hard, impermeable layer. The coarser articles of pottery are glased by 
throw^ aodlum chloride into the fire ; the salt ia volatiliz^, and. on con- 
tact with the hoi sluminium silicate, deposita a coating of the fusible so- 
diufo silicate, which hardens on cooling. 

Analytioal Chanotara. 

(LI Fetash, or soda ; white ppt ; soluble in excess. 

(2.) Ammonium hvdrate ; rthiia ppi ; almost insolnble in excess, ea- 
pedailj in presence of smmoniacal sdta 

(i) Sodium ^ogihate ; while ppt ; readily soluble in KHO sad Na 
HO, but not in NH,HO ; soluble in miners but not in aostic e riA 
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(4) Blov^pe— on charcoal does uot fuse, and moistened with cobalt 
nitrate solution turns dark sky-blue. 
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Symbol ss Pb (PIiUMBUM ) — Atomic wighi = 306.9 — ifo^aniZar 
weighi - 413.8 Srr. = 11.445— /Stoo at 325^ (617" 



1«d s b«au (Airon). 



P .) — Name /row 



Lead it iisoall^ clasaed with Cd, Bi, or Cu and Hg. It diffen, bow* 
ever, from Bi in being bivalant or qaadrivalant, but not triT«]ent» aad in 
forming no compounaa reaembling tboae of biamuUijl (BiO) ; from Cd, in 
the D&tnre of ita O compound ! ; and from Cu and Hff in forming do com* 
pounda aimilar to the mercoroua and cuprous salts, lodood, tbe nature of 
tbe Pb compounds is such that tbe element is best clamed in a group hj 
itself, whicb finds a plnce in tbia claae bj virtue of tbe eostence of potaa* 
■turn plumbate. 

OcciTaRDrra. — Ita most abundant ore is galena, PbS. It also occurs in 
tMUd lead ore, PbCO,, in angleeite, Pb80^,. sod in ham lead, PbCl,. 

PaBTAnATiOH. — Galena ie first roasted with a little line. Tbe mixture 
of FbO, PbS, and PbSO,, ao obtained, is stronglj heated in a reverberatory 
furnace, when SO, ia driven ofE The impure wonfe lead ao formed is pars* 
fied by fusion in air and removal of the aim of oxides of 3& and 8b. If 
the ore be rich in Ag. that metal ia extracted bj taking advantage of the 
greater fusibility of an alloy of Pb and Ag, than of Pb alone ; aod eobse- 
quent oxidation of the remaining Pb, 

Profebtieb. — Fhyeical , — It ia a myiah white metal ; brilliant upon 
freeblv cut aurfacea ; very soft and pliable ; not very malleable or ductile ; 
cryst^iirea in octahedra ; a poor conductor of electricity ; a better ooo* 



m toaaa«( 



dneior of heal Whcti expanded by heat it does not, on cooling, return 
to its original volume. 

C%emtcof. — Whea exposed to air it ia oxidised, more readily and com- 
pletely at b^b temperatures. The action of H,0 on Pb varies with the 
oonditions : iHire ona^rated H^O has no action upon it. By the combined 
action of air and moisture Pb is oxidized, and the oxide dis8olve<l in the 

a o, leaving a metallic surface for the continuance of tbe action. Tbe 
vent action of H,0 upon Pb is inerwaed, owing to the formation of 
basic aalta, by the presence of nitrogenized organic substances, nitrates, 
nitrites, and ohloridet. On the other band, carbonates, sulphates, and 
phosphates, by their tendenev to form insoluble coatinga, diminish the 
oonoding sotion of H,0. darbonio seid in small quanti^, especial^ in 
pr es ence of esrbonst^ tends to preserve Pb from solution, while H^O 
highly ^larged with it (soda wmta^ diseolvea the metal readily. is 

dii^rFSfi, as the n itrate , by HMO^ fi^SO^wben cold and mowmtely eon* 
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centrated. does not affect it; but, when heated, dissolves it ibe more 
readily at tbe acid is mora concentrated. It is attacked by HCI of sp. gr. 
1.13, especially if heated. Acetic acid dissolves it as acetate, or in the 
preeence of 00^, converts it into white lead. 

Compounds of Load. 

Ozidoo.— Lun Mosoxms — Protoxide — Afaemcol — 1/Uharge — PZumfri ori* 
dum {U. S. ! ilr.)— PbO— 333.9— is prep^ed by heating Pb or its carbo- 
nate or nitrate in air. If the product have hieu fxised, it is UtSargf ; if 
not, moMicol. It forms copper-colored, mica-like platea, or a yellow pow- 
der ; or cryaUUisea from its solution in aoda or potash in white, rhombic 
dodocabsdra, or in roae-oolored cubea It fusee near a red beat, and voIsf 
at a white heat ; ap. gr. 9.377-9.5. It ia sparingly soluble in H,0, 
forming an alkaline aolution. 

He^ed in air to 300" (573^ F.) it is oxidized to fnimvm. It is readily 
reduced by H or C With 01 itfonns PbC1« and 0. It is a strong base ; 
decomposes allpdine salts, with libemtion of tbe alkali. It dissolves in 
HNO, and in bot acetio acid, as nitrate or acetate. ’When ground op with 
oils it saponifies tbe glyoerin ethers, the Pb combining w ith the fatty aclda 
to form Pb soapa. one of which, Irad oleale, is the ent^aetr^m plvmbi 
(U. 8. i Br.). u alto combines with tbe alkalies and earua to form pfum* 
kOrv. Oaldum piumbUe, CaPb«0^ is a crystalline salt, formed by beating 
no with milk of lime, and usM in solution as a hair-dye. 

PumsoiO'Furwsto Oxmz — Bed oxide — iftmum — Bed lead — Pb,0,— 
684. 7»ia prepared by beating massicot to TOO” (572" F.) in air. It ordinarily 
has the eompoation Pb,0,, and bas been considered es composed of PbO^, 
3PbO ; or as a basio lead ^t of plumbic acid, PbO^Pb, PbO. An oran^ 
oolored variety ia formed when lead carbMiate ia healed to 900" (572° F ). 

It is a bright red powder, ip. gr. 8.62. It ia oonverted into PbO when 
•troDgly bested, or the a^on of reducing i^ents. HNO, ebangea its 
color to brown, dissolving PbO and leaving xbO,. It is decompose by 
BCh with formation of P^l^ H,0 aod CL 

\e 9 Aft Ihotmt^ Peroxide, or puce oxide, or brown oxide, or binoxide ef 
leacf— Pfumbic onAydride— PbO.— 238.9— is prepared, either by disKilvi^ 
the PbO out of Ted lead by dilute HNO., or by passing a current of Cl 
tiirough H.O bolding lead carbooste io suspension. 

It is a dark, reddisb-brown, amorphous powder ; sp. gr. 8.903-9.190 ; 
iusoluUe in H,0. Heated, H loess half its O and is oonverted into FbO. 
It is a Enable oxidant It absorbs SO, to form PbSO.. It combines 
with alkalies to form plumbatee, M,PbO.. 

Fttmno Aco>— PM.H. — 256.9— forms cryetalline platee, at ths+ele<v 
trode, when alkaline solutions of the Pb s&lta are decomposed by a weak 
current. 

Lead Sulphide — Galena — PbS — 388.9— exists in nature. It is also 
formed by direct union of Pb and 8 ; by heating PbO with S or vapor of 
OS, ; or by decomposing a solution of a Pb salt by H,8 or an alkaline sul- 
phide. 

The native sulphide is bluish-gray, and has a metidUo lustre ; ep.gr. 
7.53 ; that formed by precipitation ia a black powder ; sp. gr. 6.034. It 
fuses si rv red heat nnd is partly sublimed, partly converted into a subsul- 
pbate. Heated in air it is converted i^to PbSO^, PbO and SO,. Heated 
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in H it ia reduced. Hot HNO. ozidizes it to PbSO., Hot HC) coDverts 
it into PbOL Boiling IL^. converts it into PbSO, and SO,. 

Lend OalOBide — — 277.9 — is formed by me action of Cl upon 
Pb at a red beat ; by the action of boiling HCI upon Pb ; and by double 
deoompoeitioD between a lead-salt and a boride. 

It crystallixea in plates, or hexagonal needles ; sparingly soluble in 
cold H,0. lea soluble in H,0 containing HCL ; more soluble in hot H.O, 
and in ooocentrmted HCI. 

Several oxychlorides are known. Camel, Paris, Verona, or Turner's yd* 
fowiaPbCI,,^^^. 

Lend iodide— Pfum6i iodidum(U. 5.; Br.) — Pbl, — 400.9— is de- 
pocited se a bright yellow powder, when a solution of potassiiim iodide ia 
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added to a solution of a Pb salt. Fused ia air it is conterted into an 
oijiodide. Light and moisture decompose it, with Liberation of L It ia 
almost insolubLe in H,0, soluble in solutions o/ ammoniam chloride, so* 
dium hyposulphite, alkaline iodides, and potash. 

Salts of Load. 



Nitratae. — Ls\n NiraATi — Plumlri nitrn» — {U. S. ; Br .) — Pb(N^), 

880.9 — is formed by solution of Pb or of its oxidee in excess of HKO^. 
It forms ao hydrous crystals ; soluble In H.O. Heated, it is decomposed 
into PbO : 0 sod NO,. 

Besides the neutral nitrate, basic le&d nitrates are known, which seem 
to indicate the existence of nitrogen acids supiUr to those of pboaphorna ; 
Pb,(NOJ,— ; and Pb N,0,— pyroniinUe. 

Lead Sulphate — PbSO — Zb2.^-—iA formed by the action of hot. eon« 
oentrated on Pb ; or oy double decomposition between a sulp^ta 

and a Pb salt in solutioD. It is a white powder ; almost insoluble in U,0 ; 
soluble in concentrated H,80« from which it is deposited by dilution. 

lidad Ohromata ■ Ohrtyme y^low—VtOrO^ — 893.3 — is formed by de* 
oompoein^ Pb(NO,), with potasalum chromate. It is a yellow, amoi^ous 
powaer ; insoluble in H,0 ; soluble in alkalies. 

Aoatataa. — NtoriAL Lam AagtATt’^SaU Saiurn — Sugar Lee^^ 
Plumbi acetoi (17. S. / -f 8 ^—394.9 -f 64-is formed 

by disK>Wing PbO in acetic ada ; or by exposing Pb in contact with acetic 
add to air. 

It crystailizes in large, oblique rhombic prisms, sweetish, with a metal- 
lic after-taste ; soluble in H,0 and alcohol ; its eolations bdng add. In 
air it efflorescea and is superficially converted into carbonate. It fuses 
it 76®.6 (167®.9 F.) ; loses Aq. and a part of its add at 100® (9X9* F.), 
forming the sesquibadc acetate; at i8<f (58fi* F.) it enters into true 
fusion, and, at a slightly higher temperatnre, is decomposed into CO, ; 
Pb, and acetone. Its aqueous solution disaoWes PM. with fonnaiioo of 
basic aoeiatce. 

Bamsic Lkad Aobtatv— P b{C,H,0,)0H. 2PbO»798.7-*-is the 
constituent of OaulartTi extract s Lv^. ^umbi tubacHatii {C. S. ; Br.\ end 
is formsd by boiling a solution of tbe neutral acetate with Pb in fine pow- 
der. The sdotion Dsoomea milky on addition of ordinary ^0 from for* 
matioo of tbe sulphate and carbonate. 

Load OarboQat4^PbOO.-*966.9^oootm in nature as cmmte ; and 
ii formed, as a white, insoluble powder, whan a eolnUon of a Pb oom* 

1S?1 

pound is deoom|>o^ by ao alkaline carbonate, or by CO, through 

a solution containing Pb. 

The pfufflhi oar6onds (17. 8 . ; Fr.), or lead or ceruir, is a bade ear* 
bonate, (PbCO,)„ PbH,0,-*77A7— -mixed with varying proportions of 
other basic carl^stes. It is usually prepared by the action of CO, on a 
solution of tbe sul>scetaie. prepared by Um action of acetic add on A and 
PbO. It is a heavy, white powder ; ineoluble in H,0, except in the pre- 
sence of CO,; soluole in a^a with efierrescenoe ; and deoompoaad by 
beat into CO, and PbO. ^ 

ADslytloal Chanoterv. 



(1.) Hydrogen sulphide, in add solution : a black ppti ; ineolubls in 
alkies B^phides. ud in cold, dilute adds 

i2.1 Ammemium suiphydrate : black ppt ; iosoluble in excess. 

(8.) Hydrochloric acid : white ppi ; in not too dilute solution ; solu- 
ble m boiliDg !^0. 

(4.) Ammonium hydrate : whits ppi ; insoluble in excem. 

fS.l PoUah ; white ppi : soluble in excess, especially when heated. 

(6.) Sulphurio acid : white ppi ; insoluble in weak adds, soluble in 
solution of ammonium tirtrats. 

( 7. ) Potassium iodide : yellow ppi ; sparingly soluble in boiling H,0 ; 
soluble in large sxceee. 

(&. 1 Potsi^um ohromate : yellow ppi ; eoluble in KHO solntion. 

(9.) Iron or also separate the element from eolutions of its salts, 



Aotlon on the Soonomy'. 

All the eoluble compounds of Pb, and those which, although not solu- 
ble, are readily convertible into aoluble compounds by H,0. air. or the 
digestiTe fluids, are sctirely poisonous, ^me are also injurious by their 
local action upon tissues with which they come in contact ; such are the 
acetate, and. in less degree, the nitrate. 

Tbe cAronic form of lead intoxication, painUr'$ cofic. etc., is purely 
jwisonoua and is produced by the continnea absorption minute quan- 
tities of I^, either by the duo, lonn. or stomach, ^e acute form pre- 
sents aymptoms referable to the local as well as to tbe poisOToue action of 
tbe Pb salt, and is usually caused by the ingestion of a single dose of the 
acetate or carbopate. 

Metallic Pb. although probably not poisonoos of itself, causes chronic 



lead- poisoning by the readiness with which it is converted into compounds 
capable of absorption. Tbe sources of poisoning by metallic Pb ore : the 
contamination of drinking water which has been in contact with tbe metal 
(see p. 48) ; the use of articles of food or of chewing tobacco wXxich has 
been packed in tin-foil eontsining an ezeeas of Pb ; the drinking of beer 
mother beverages which have been in contact vnth jiewter ; or the hand- 
ling of the meUl and ita alloys. 

Almost all the compounds of Pb may produce painter's colic. The 
carbonate, in paintera, artists, manuiaoturera of white lead, and in persons 
aleeping in newly painted rooms ; the oxides, in the manufacturea of glass, 
pottery, sealing-wax, and lithsjge, and by the use of lead-glazed pottery 
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fay other compounda, by the inhalation of the dust of cloth factories, and 
by the use of lead hair-dyea 

Acate lead* poisoning is by no means of as common occurrence as the 
ehronic form, and usu^y terminatea in recovery. It is caused by the 
ingestion of a single large dose of tbe acetate, subaeetate, carbonate, or 
of red lead In such cases the administration of magnesium sulphate 
is indicated ; it enters into double decomposition with tbe Pb salt to form 
the insoluble PbSO^. 

Lead once absorbed ie eliminated very slowly, it becoming fixed by 
oombination with the albuminoids, a form of combination which is ren- 
dered soluble by potassium iodide. The channels of elimination are by 
the penpirstion, urine, and bile. 

Id the analysis for mineral poisons (see p. 96), tbe major part of the 
Pb is precipitated as PbS in the treatment by H 3. The PbS remama 
upon tbe filter after extraction with ammonium suiphydrate ; it is treated 
with warm HCl. which decolorises it by transfonuiog tbe sulphide into 
chloride. The PbCl^ thus formed is diwlved in hot H,0. from which it 
erystaliises on coohng. The solution atil) contains PbCl, in sufficient 
quantity to respond to the tests for tbe metal. 

Alibough A is not a normal constituent of the body, tiie every-day 
metboda by which it may be introduced into tbe economy, and tlic slow* 
oeee of its elimination m*e such as to render the greatest caution neces- 
sary ia drawing conclusions from tbe detection of Pb in the body after 
death. 

VL BISMUTH GROUP. 



Sgmbol M Bl — Atomic wetghl = %07.5^IfoUcular weight = 420 1?) • Sp. 
gr. 9.677-9.03&--Pu«es <U 988'^ (514* .4 /:>. 

^kis element is usually classed with Sb ; byjiome writers among the 
metals, hw otben in the phosphorus group, we are led to class Bi in 
our third class, and in a gre^p alone, because : (X) wlule tbe so-called 
alts of Sb are not aalts of the element, but of the radical (SbO)', antimonyi, 
Bi enters into aaline combinsilon, not only in the rsdiosl biernuthyl (&0)', 
bQi also as an elsment ; (9) whils the compounds of the elements of the 
N group in which tboeo elements are quinquivalent are, as s rule, moie 
•table tnan those in which they are tnvalent, Bi is trivalent in all its 
known oompoonds except one. which is very unstable, in which it is quin- 
quivalent; (3) the hydrates of tbe N group are strongly acid, and their 
corresponding salts are stable end well defined ; but those hydrates of Bi 
which are acid are but feeblv eo, and the bismuthsiee are unstable ; (4) 
no compound of Bi end H is known. 

OcccrmiBicx. — Occurs pnncipallv free, also as Bi,0, and Bi,B,. 

Paopbbties.— C iystalli^ in brilliant metallic rhombobedra ; bard and 
bhiUe. 

It is only euperficially oxidixed in cold air. Heated to redness in air, it 
becomes coated with a yellow film of oxide. In H,0 cootoining CO, it 
forms a crystalline sobcarbonate. It combinee directly vrith 01, Br. ana L 
It disMlven in bot H,SO^ as sulphate, and in HNO, as nitrate. 

It 14 nsuallj contaminated with As, from which it ie best purified by 
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beating U> redness a mixture of powdered bismuth, potassium carbonatp 
Boap, and charcoal, under a layer of charcoal After an hour the mass is 
cooled ; the buttou is separate and fused until its surface begins to be 
coated with a yellowish-brown oxide. 

CompoiiDds of Bismuth. 

Ozidos.^Four oxides are known : Bi,0, ; Bi,0, : Bi,0 ; and Bi,0,. 

Biskutu TraoxiDE^Bienulhous oxtde — Protoxide' — B1,0. — 46S is 

formed by beating Bi, or its nitrate, carbonate, or hydrate. It is a mle 
yellow, insoluble powder ; ap. gr. 8.2 ; fuses at a red heat ; soluble in HCl, 
HNO^ and and in fused potash. 

Hydrates. — Bismuth forma at least four hyilrates. 

BiaHomora Htdsatx — B iR^O, — 261 — is formed as a white precipitate 
when potash or ammouium hydrate is added to a cold solutioD of a Bi 
salt When dried, it loeea H,0 and is converted into hydrate 
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(BiO)HO. 

BaxvTBSii Acid— (BiO.)HO — 259 — is deposited as a red powder when 
Cl is passed through a boiling Bolution of potash, boldiog bismathoiiB hj- 
drate in suspension. 

PrBoaismrrHic Acii>— H,BLO, — 536 — is a dark brown powder, precipi- 
tated frozD solution of bismuth nitrate by potassium cyanide. 

Bismuth Trichloride — Bigmutho us ch (oride — BlCi, — 31 6. 5 — is 
formed by heating Bi in Cl ; by distilling a mixture of Bi and mercuho 
chloride ; or by distilling a solution oi Bi in aqua regia. It is a fumble, 
volatile, deliquescent aolUl ; soluble in dilute 11 Cl. On contact with H,0 it 
is decomposed rvith formation of tnfmuihyl chloride (Bi0)01, or pearl 

Saits of Bismuth. 

Bismuth Nitrate— Bl(NO,), -h 5Aq-396 90— obtsiDedbydisfioW- 
ing Bi in HNO,. It cryatahizes in large, colorleea prieme ; at 160* (302* F.\ 
or by contact with il,0, it is converted into biamuthvl nitrate ; at 260* 
(500^ F.) into BLO., 

Salta of Bismuthyl. 



\1L TIN GROUP. 

TiTAXir^ Zntco.NrtiL Tw. 

Ti and Sn are bivalent in one series of compounds, 8nCl,, and quadri- 
valent in another. SnCt,. Zr, so far as known, is always quadrivalent 
£acb of these elemente forms an acid (or salts corresponding to one) of 
the composition H.MO,, and a series of ozjsalte of the composition M'* 
(NO,), ^ 

TTTANTUM. 

s wngki = 4^»p. s S S. 

Occwm is rlar* iMa atm luiii m TIO, In nie«r«l>. TWite MpOrldt, T10«, 1< • «hlt& la* 

•etoble. iBfMM* powtifr. u«ed is i«»» mBnnmir* uf irUSciBl tMfch ; diiBaJvM In fuAid KhO •• poUMlsm 
iHBfBM TlMloiB eoalMAM rMiUit «U4| S. Vhkb tl »b«rl» froB tir mttro hmled. WH«a NH. i — — * 
wtr rfrt bot T10,, K >■ with famatioa of rnevli^lot aitrtdt. TIV,. Aaotb«r ODoaound of H 

•fut H foraoa hue. cuppflT'AoloTo*!. cryfitli. 

ZIRCONIUM. 

Strmtfit ■ Zr—d$o*»te sr. = 4.ia 

Occor* iB tUtm bbS hfBciwh, lu otld«. 2rO,. u b whlM powdu, liMotabl* la KUO, Bnas 

BBd ftvC «Mu«d by uftoBara i« tir. 1C li bu4 Ib pasc^ lA raplaoB Ubb In t&B mWbb U^ht. 



Bismuthyl Nitrate— TnVmVm/#* or o( bismuth ^ F7ate 

white — Hif/muthi etibniti'ai* ( f * S. ; Bi .) — {BlQ)NO,H,0* — 306 — is formed 
by decomposing a solution of Bi(NO,), with a Urge quantity of H,0. It is 
a white, heavy, faintly acid pow^der ; soluble to a slight extent in H,0 
wbeu f resill V t>reoipitated, the solution depositing it again on atanding. 
It is de<!om^aed by pure H,0, but not by H,0 containing jiw ammonium 
nitrate. It usually coutaiun 1 Aq, which it loses at 100* (212* F.). 

Bismuth subni irate, m well al the Bubeorl>ooate. is liable to contam- 
ination with arsenic, wbi<*U a(!compames bismuth in iU orea The method 
for sejiamtiug this •langerous impurity, directed by the British Pliarmaco* 
ixniu, is more perfect tlmn that usually followed in this country. The 
metal is brut purl5ed by fusion with potassium nitnU. which diaaolvea 
anv arsenic present in the form of soilium arseoite, and the purified metal 
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is then rouverted into nitrate by solution in HNO,, and this in turn into 
subuitrote by decomposition with a large volume of H O. 

The maximum amount of arsenic which has beeu found in commercial 
bisnmtb subnitrate is onsdsntli of one per cent. 

To detect the presence of arsenic, the subuitmte (or lubcarbonate) is 
boiled for half an hour witli an equal weight of pure sodium carbonate, 
Uisstdved in ten times its weight of K.O. The solution is filtered ; the fil- 
trst« evapomtsvl to dryuess ; the resiaue strongly heated ; and, after cool- 
ing, cautiouNly c)ecQznpoee<l with strong H.SO,. The mass is then gradu- 
ally heated, during stirring, until dsnee white fumes are given oK The 
coaled residue is finally treated with water and the liquid introduced into 
a Marsh apparatus, (^e page 99.) 

Blstnuthyl Subo&rbonate^RtemufAi «nhcor6onfls (U. tS'.)— Riemvihi 
carbonas {Br.) — (B10),CO,H,C^— 63(^is a white or yellowiah, amorphous 
powder, fonned w*heu a solution of an alkaline carlwnate is added to a 
solution of Bi(NO,), It is odorless and lasteUsa, and insoluble in U,0 
aud iu alcohol. 

When heated to 100* (212* F.), it loses H,0 and is converted into 
(BiO) CO . At a higher temperature it is further decomposed into Bi,0. 
and do. 

Analytical Cbaraoters, 



(1 ) Water ; white ppt«, even is presence of tartaric acid, but not of 
HNO.. HCl, or H,80, 

(2.) Hydrogen sulphide : black ppt. ; insoluble in dilute acids and in 
alkaline sulphides. 

(3.) Ammonium sulphydrate ; black ppt.; insoluble in exceas. 

(4.) Potash, aodu, or ammonia : white ppt; insoluble in excess, and in 
tartaric add ; turns yellow when tbe liquid is boiJe<i 

(6.) Potassium ferrocyanide : yeilowish ppt.; insoluble in HCL 
(6.^ Potassium ferricyanide : yellowish ppt; soluble in HCl. 

! 7.) Infusiou of galls : orange ppt. 

8.) PotassiuzD iodide : brown ppt.; soluble in excess. 

(9.) Reacts with Keinschh teat (9. v.). but gives no sublimate in the glass 
tube. 

AotloQ on tbe Economy. 



Although the medicinal compounds of bismuth probably are poisonous. 
If taken in sufficient quantity, tbe ill effects ascrib^ to them are in 
most, if not all cases, referable to contamination with arsenic. Symptoms 
of arMcdcal poisoning have not only been frequently observed when tbe 
subuitrate has been taken internally, but also when it has been used as a 
flosmetic. 

When preparation e of bismuth are administered, the si vine diachs^es 
contain biamutli sulphide as a dark brown powder. 
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TIN. 



5vta6of = Sa (STANNUM) — Atomic weight s 117.7 — Molecular 
ueu/ht s 236.4 (?)— ^. gr. 7.285-7.293— /Wi al 228* (442*.4 F.). 

OccuiADicK.— ‘As tinstone (SnO,) and in stream fin. 

PaESAKATioN.— Tbe commercial metal is prepared by roasting the ore, 
extracting with H,0, reducing tbe residue % heating with charcoal, and 
refining. 

Pure tin is obtained by dissolving the metal in HCl ; filtering ; evspo 
rating ; dissolving the residue in H,0 ; decomposing with amznoniuiD car* 
bonaU ; and reducing the oxide with charcoal. 

pROPomes.— A eo^ malleable, bluish- white metal ; but alightly tens* 
clous : emits a peculiar sound, the fm-cry, when bent A good conductor 
of beat and electricity. Air affects it but little, except when it ie heated ; 
more rapidly if Sn be ailoved with Pb. It oxidises elowly in 1^0, more 
rapidly in presence of sodium chloride. Ite preeence with lh> accele- 

rates ^e action of H,0 upon the Utter, li dissolves in HOI as SnCl,. In 
presenoe of a amah quantity of H.O, HNO, converts it into metsstannic 
aciA Alkaline eolutiona dissolve iias aetartapnateB. It comhisei directly 
with CL Br, I, S, P, and Aa 

TVa pleies are thin sheeta of Fe, coated with Bn. 2\n foil oonaists of 
thin Uminm of So, frequently alloyed with Pb. Copper and iron vessels 
are h'nneif, after brightening, by contact with molten Bn. Pewter, bronze, 
bell metal, gun metal, britannia metal, speculum metal, type metil, solder, 
and fusible metal contain Sn. 

Compounds of Tin. 



Oxidea. — 8rAin«oos Oxins — Pro(f>:pule — SnO 183.7 — obtained by 

beating the hydrate or oxaUte without couiact of air. It is a white, amor- 
phous powder, soluble in acids and in bot concentrated solution of potash. 
It absorbs O readily. 
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StAKRic Oxloa— 0 / Un — S dO, — 149.7— occurs native as tin- 
stone or comfen/ff. and Is formed when Sn or SnO ie bested in air. 

Hydrates. — 0 vs Hmfurx — 8nH,0, — 151. 7— is a whit^recipitate 
formed by alkaline hydrates and carbonates io solutions of SnCl.. 

Stfotmc Actn — H,8aO, — 16T.7— is formed by the action oi ^aalioe hy- 
drates 00 solutions of SnCl«. It dissolves in solutions of tbe alkaline 
hydrates, forming siannales. 

MnT&STARXic Acu»— H, 811^0,^—766.6— is a white, insoluble powder, 
formed by acting on Sn with HNO,. 

CbJor idea. axkovs CHLoamx— Protochloride — Tin crystals^ SnOl, 

+ 2 Aq — 188.7 + 3^— is obtained by disaolving Bn in HCL It czyatallizes 
in colorless prisma ; soluble iu a small quantity of H.O : decomposed by a 
large quantity, unless in tbe presence of free HG, with formation of an 
oxychloride. Loses its Aq at 100* ^12° F.). In air it is transformed into 
stunic chloride and oxychloride. Oxidizing and chlorinating agents con- 
vert it into SoG^. It is a strong reducing agent 

Staxwic Chlosjoe— R icAferuir — Liquid of Liljovius — Sod, — 259.7 — by 
acting on Sn or SnG, with G, or by heating 8n in aqua regia. It is a fum- 
ing, yellowiah liquid ; sp. gr. 2.28 ; boils at 120* (248* F.). 



Analytical CtULraotcra. 

SrAsiTmus — (1.) Potash or soda: white ppt. ; soluble in excess; tbe 
eolation deposits Sn when boiled. 

(2.) Ammonium hydrate ; white ppt ; insoluble in excess ; turns olive- 
brown wbeu the liquid is boiled. 

(3.) Hydrogen sulphide : dark brown ppt. ; soluble in EHO, alkaline 
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sulphides, snd bot H,0. 

j4.) Mercuric chloride : white ppt. j turoing gny sod 
tity of ^0^ • p^rp\6 or brown ppt.. in ptwnce oi qu^o- 

(6.) Zinc : depoBit of Sn. 

( 1 .) Potash or ammoms ; white pph j soluble in exceu. 

(2.) Hydrogen sulphide : yeUow ppt ; soluble in alltalies. siknline sul- 
phides. and hot HCl. 

l3.) Sodium hyposulphite : yellow ppi when heated. 

VnL PIAITNUM GROUP. 

PaLLAORIC. PLAtCrUK. 

IX. RHODIUM GROUP. 

Rhodium. Rutszhtum. Isiorcric 

The elements of these two groups, together with osmium, are usuallv 
classed as metals of the platinum orea" They all form hydntea (<» 
ealts representing them) haring acid propertiee. Osmium has been ra- 
iQored beoauae the relatioos eziatiog between its eompounda and th ot t 
of molybdenum and tungsten are much cloeer than tboee which ther ex- 
hibit to the compounds of these groups. The eepantion of the remaining 
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platinum metala into two groups la baaed upon reaemblancea in the com- 
poeition of their oompounda, aa shown in following table i 



PdCh.PtOl, 



C9Ucridm. 

RhCl. . .BnCl, . . f 

.RsCI« , .IvCl* ., — ^ . , 
Rh.OI«..ao.Cl,..lnCl, . I PdOj PtO. 



PdO ..PtO 



Oaida 

• RhO ..BeO ..ItO 
I Rli,Of..Ee>O»..Ir»0a 

ahO. ..BsO. ..tiO. 
RhOi ..RqO« ..ItOi 
' " ■ , .RoO. . 



PLATINUM. 



Symbol S6 n— Atomic teeiylU s 194-4— Ifc/ecwfer wioht s SBRS (f) 
-ep gr. = 9U-21-6 ^ 

Ooouaa»cs.-^Ppee and alloyed with Oe. Ir. Pd, Rh.Bu.Fe.Pb Au. 
Ag. and Cu. 

Pnorawma— The compact metal bae a eUrerr lustre ; softena et a 
white heat ; may be welded ; fuses with difficulty ; highly malleable, ductile 
^d tenecioua. ijxmgy piatinum ia a grayiah^ porous mass, formed bj 
heating the double oWoiide of Pt and Nlf,. Haiinum black ia a blank 
powder, formed by diaaolring Pt 01, in eolution of potash and heating with 
Ucobol. Both platinum bla^ and platinum sponge are capable of condena* 
ing large quantities of gas, and act as indirect oxidants. 

^tinuro is not oxidized by air or 0 ; it combinea directly with Cl. P, 

Si. S, and 0 ; is not attacked by acids, except aqua regia, in which it 
dissolves as PtCl,. It forms fusible alloys when heated with op 

reducible metallic oxides It ia attacked by mixtures liberating Cl. and by 
contact with heated pbospbates, ailicatee, hvdritea. nitrates, or carbonatM 
of the alkaline metals. 

PuTwic Caxoaffix— rrtrocAfonde or perchloridt of platinum— PXCl — 
986.A— ie obtained by dissolving R in aqua regia, and evaporating. * It 
crystallizes in rery soluble, deliquescent, yellow needlee. Its eoluuon ia 
used os a test for compounds of NH. and 6. 

palladium. 

Symbol s: Pd*— ^lomic wight = 105.7— J/bfecufor icetgkf = 211.4 (t) 

gr. ^11.5. 

A white metal resembling Pt in appearance, but usually exhibiting a 
reddish refieotion. It is harder, much lighter, and more readily fusible 
than R It dissolves in HNO, as Pd(NOj,. It possesses the property 
of ocofudi^ig t>Mes, notably hydrogen, in a mnch more marked degree 
than anv other metal. One volume of condenses 640 volumes 

of hydrogen at 100“ (212® F.). 

RHODIUM. 

Symbol = Rh — Atomic loeight = 104. 1— Molecular weiahi = 
tp. gr. SI 11.4, 

A hard, malleable, white metaL insoluble in aqua regi^ 
pounds are mostly red, whence its name, from a rose. 
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RUTHENIUM. 

Symbol — Ru— diomic uxight = 104.2 — ap. gr.= 11.4. 

A bard, brittle, very difficultly fusible metal, not dissolved by aqua 
regia, occurring in small quantity in platinum ores. 



206.2 (?)— 
Its com- 



miDIUM. 

Symbol = Ir — Atomic wight =192.7--^. gr. = 22.3. 

A hard, brittle metal which occurs in nature in platinum ores, and 
alloyed with osmium. It is not attacked by aqua regia. It is used to 
make an alloy wi^ platinum which is lees fusible, more rigid, harder, 
denser, and lass readily attacked chemically than pure platinnm. 
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CLASS ly.-BASYLOUS ELEMENTS. 



Rt.nngwTa wbo«e Oxides U-vira with Wstcr to tobm Basbs ; vxver to 

FOSM Acapa Whzcb form Oxtsalts 

L SODIUM GROUP. 

Alkaline MetaU, 

I^TvruM — S odium — P oTisanTM . Rubidtvh — Csstum — Silver. 

Each of the elements of this group forma a single cbloride, M CI, and 
one or more oxides, the most stable of which has the composition M',0 ; 
they are, therefor, univalent Their hydrates, M HO, are more or lem 
alkaline and have markedly beeic chancters. Silver reeembles the other 
membeix of .the group in chemical properties, although it does not in 
phyaical charactera. 

LITHIUM. 

Symbol = JA— Atomic weighi a 7— Molecular loeight = 14 (7)— *9o. or. 
— 0.589^/Vsss at 180® (358® F.) — Discovert by Ar/oedeon in 1817— 
Arcme from hiBuot s stony. 

OccuBSDfcx. — Widely distributed in small quantity ; in many minerals 
and mineral waters ; in the ssh of tobacco and other plante : in the milk 
and blood. 

PBomnsa.— A rilver-white, ductile, volatile metal ; the lightest of the 
ioUd elements ; bunu in sir with a crimson flame ; deoompoBes H 0 at 
ordinanr temperatures, withont igniting. ’ 

Liwum Oxide— LI, 0—30— is a while solid, formed by burning Li 
“ ^ 9\ <*»olves alowly is H.O to form lithium hydrate— laHO. 

Lithium Ohloiide — X«1C1 — 4o.6— oryatallizes in deliqueaeent reo- 
ular octohedra ; voy soluble in H,0 and in alcohol. 

Lithium Bromide— Lithri 6romi<fum (U. 4?.)— LI Br— 87— is formed 
by decomDoug lithium sulphate with potoasium bromide ; or by satur- 
ating a solution of HBr with lithium carbonate. It crystallizes in verv 
deliquescent, soluble needles. 

Uthlum Carbonate— mil carbonaa (U. $. ; ^r.)— LL CO,— 74— is 
a white, sparingly soluble, alkaline, amorphous powder. ^vii 
it forms lithium urate (g. v.). 



^ith uric acid 



Analytloal Charactera. 



(1.) Ammonium carbonate : white ppt. in concentrated solutions; not 
in dilute solutions or in presence of ammoniaca] salts. 

(2.) Sodium plio^bate : white ppt. in neutral or alkaline solution ; 
soluble in acida and in solutions of ammoniacal salts. 

lao 

(3.) It cobra the Bunsen flame red ; and exhibits a spectrum oi two 
Unee— k = 6705 and 6102 (Fig. 14, No. 4). 

SODIUM. 

Symbol s Na (NATRlUM)^ — Atomic weight =; 23 — Molecular wiqhl 
- 46 (?>— gr. = 0.972— /W at 96®.6 (204M F .)— by i^rv, 
1607. 

OcccBOBiCE. — As chbride very abundant! v and widely distributed ; 
also as carbonate, nitrate, sulphate, borate, etc" 

PaEpAjtATioK.— By heating a mixture of diy sodium carbonate, chalk, and 
clisrc^ to whiteness in iron retorta, connected with suitable condeusere 
in which the distilled metal collects under a layer of coal naphtha. 

PaoresTip.— A silver- white metal, rapidly tarnished and coated with a 
jdJow film in air. Waxy at ordinary temperatures ; volatile at a white 

In air it is gradually oxidized from the aurfoce, but may be kept iu 
closed veeaela without the protection of a layer of naphtha. It decomposes 
H,0, sometimes explosively. Bums with a yellow flame. ' Combines di- 
rectly with Ci, Br, 1, 8, P, As. Pb, and Sn. 

Compoufids of Sodium. 

OkJdos.— Two oxides are known : Sodium monoz^e— Ns,0— a grayish* 
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whit^ raftw ; formod when Na \9 borflt in dry air. or by the action of Na 
on NaHO. Sodium dioride—^^0^ — a white solid, formed wbeu is 
heated in dry air to 200^ (392° 

Sodium Hydrate— Churfic sixfa — Sttda (C’ S.) — Soda cou#fico (Br.)— 
NaHO — 40 — is formed : (1) when H,0 is decomposed by Na ; (2) by de- 
eompofting eodic carbonate by calcium hydrate r Na,CO, + CaH,0, = CO, 
Ca 2N^O (soda by lime); (3) in the same maimer as in (2). ueing barium 
hydrate in place of lime (aoda by baryta). It frequently contains con> 
siderable quantities of As. 

It is an opaque, white, fibrous, brittle solid ; fusible below redness ; ap. 
gr. 2.00 ; very soluble in H,0, forming strongly alkaline and caustic solu* 
tiona {aoda lye and /ic. aodir). When exposed to air, solid or in solution, 
it absorbs H,0 and CO^ and is coarerted into carbonate. Its solutions 
attack glass. 

Sodium Chloride — Common aaU — Sea soft— Tofife soft — Sodii chloridum 
(r. S., Br.j — NaCl — 68.6 — occurs very abundantly in nature, deposited in 
the solid form as rock salt : in solution in all natural waters, espedally in 
sea and mineral spring waters ; in euspeosioD in the atmosphere ; and as 
a consLitueut of almost all animal and regeteble tissues and fluids. It is 
formed in an infinite rariety of chemical reaction a It is obtained from 
rock salt, or from the waters of the sea or of saline springs ; and is the 
source from which all the Na compounds are usually obtained, directly or 
indirectly. 

It cr}'stallizes in anhydrons, white cubes or oetabedra ; sp. gr. 2.078 ; 
fusee at a red heat, and crystallizes on cooling : sensbly rolatile at a white 
heat quite soluble in H,0, the solubility varying but slightly with the 

temperatura Dilute solutions yiel^ pure ice on freezing. It is preapU 
tafed from concentrated solutions by HCl It is insoTubls in aosolute 
alcohol ; sparingly soluble in dilute spirit. It is decomposed by 
with formation of HCl and sodium sulphate : QNsCl + B,SO, = 2nCl 
+ Na,80,. 

Petsiolooioai* — S odium chloride exists in every animal tissue and 
fluid, and is present in the Utter, especially the blood, in tolerably con* 
stent proportion. It is introduced with the food, either aa a oonsUtoent 
of the alimentary substances, or as s condiment In the body it serves to 
aid the phenomena of osmoeis and to mainUin the solutioo of the albo* 
minoids. It is probable, also, that it is decomposed in the gastric mocous 
membrane with formstion of free hydrochloric acid. 

It is discharged from the economy by all the channels of slimioation, 
notably by the urine, when tl^ supj^y hj the food ii maintained. If, 
however, (ha food oontein no salt, it <uMppears from the urioe before it is 
exhausted from tbe blood. 

The amount of Cl (mainly in tbe form of NeCl) voided by a normal male 
adult in 24 houra is about 10 grams (154 gnina). corresponding to 16.6 
grams (265 grains) of KaCL mien normal or exoeesits dotes are taken, 
tbe amount eliminated by tbe urine is lees than that taken in ; whan small 
quantities are taken, the elimination is at firet in sxcess of. the supply, 
file hourly elimination increases up to the seventh hour, when it again 
diminishes. The amount of NaCl passed in tbe urine is less than the 
normal in acute, febrile diseases ; in intertnittent fever H is diminished 
during the parozyama but not during tbe intarvala In diabetes it is much 
increased, sometimes to 28 grams (448 graini) par dism. 

determination of Mofiiee in vrins. — The proosss isba e sd 
upon the fonnation of the insoluble salver obloride, and upon the formation 
of tbe brown silver chromate in neutral liquids, in the aoeeoce of soluble 
chlorides. Tbe eolations requir^ sre : (1) A eoivtion of stforr nitrate of 
kuown strength, made by diMolvisg 29.u75 grams of purs, fused silver 
nitrate (see p. 143) in a Litre of vratsr ; (2) a sofufiem neutnii potestium 
e^iromate. 

To conduct the determination, 5-10 oo of tbe urine are {^aced in a 
platinum basin, 2 grams of sodium nitrate (free from chloride) are edded ; 
the whole is evaporated to dryness over the water bath, and the reoidiM 
heated gradually until a colorlsas, fused mam remains. Thin, on coding, 
is dissolved in H,0, tbe eolation placed in a small beaker, treated with 
pure, dilute HNO^ to faintly acid reaction, and nsutralised with raldnm 
carbonate. Two or three drt^of tbe chromate solution are added, and then 
the silver solution from a burette, during constant stirring of tbe liquid in 
the beaker, until a faint reddish tinge remains permiiwni. Each cu of 
tbe silver solution used represents 10 rniilignune NaCl (or 6.066 milligrams 
Cl) in the amount of urine used. 

Example . — 5 c.e. urine used ; 6 O.C. silver solution added ; 1,200 

urine passed in 24 hours : .•.- ^1 x 1,200 = 14.4 grams NaG in 24 
hours. " 

If tbe urine iodides or hromides, they must be removed hy 

acidulating the solntion of the reridue of ineiner^ion vrttb SO^Sy remov* 
ing the iodine or bromine by zhiking with carbon disolphids, ncufaaliaing 
tbe aqneoof solution with carbonate and TO Oceeding sa above. 

So^um Brumide — 5nfii bromidum {U. 8.)—^a3e — 103 ~is formed 
by dissolving Br in solution of NaHO to MturatioD ; mporsting ; calcining 
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at dnl] redness ; rsdissolving ; Altering ; and crystallizing. It erystaUizee 
in anhydrous cubes ; quite soluble in &0, eoluble in alcohol 

So&uzn Iodide — Sodii iodidum ((/. S.) — Nal — 150 — is prepaied by 
heating together H,0, Fe, and 1 in fine powder ; filtering ; adding an 
equivalent quantity of eodiiiiu sulphate and some slacked l^e ; boiling ; 
decanting and evaporating. Crystalliass in anhydrous cubes ; very sob 
able in H^O ; soluble In alcohol. 

Salta of Sodium. 

Sodium Ifitrate — Cubic or Chili suZfprtrf — Sodi\ nitraa (C*. S.) — Sod<e 
nii^aa (&r.)~NaJ^O,— 85 — occurs in natural deposits in Chdi and Peru. 
It cryetaliixea in anhydrous, deliquescent rhomlx^edra ; cooling and Roroe- 
wbat bitter in Uate ; fuses at 310^ (590° F.) ; very soluble in H,0. Heated 
with H^SO it is decomposed, yielding HKO, and hydroaodic sulphate: 
H,80. -I- NaNO, = HNaSO. + HNO,. 

Sulpbatoa. — Hmaosonic ScLraATZ — aodium aalphate — fiiaid/>hate 
-^HNaSO. — 120 — ciystallizes in long, four-aided prisma ; is unatable and 
decomposed by air, 1^,0 or alcohol, into H,SO, and Na,80^. Heated to 
dull recess it is converted into Na,S,0„ oorreepond- 

ing to Nordhausen sulphuric acid. 

Some SiTLPSATi — Seuinl eodium auiphate^Olauber'a aaU — Sodii aulphae 
(r. Sy^Sodoe MulphoB (Br.)— Na,80, + n Aq— 142 + n 18— occurs in 
nature lo aoljd deposits and iu solution in natural waters. It is obtained 
praeipally as a step in the manufacture of tbe carbonate by the action of 
H,80^ on NsG 

It cmtallixes with 7 Aq, from saturated or supersaturated solutions at 
5* (41° F.) ; or, more usuwy, with 10 Aq- As usually met with it is in 
iar^ colorless, oblique rhombic prisms vrith 10 Aq ; which effloresce in 
air and gn^ually lose all their Aq. It fuses at 33^ (91°.4 F.) in its Aq, 
whi^ it graduaUy losea If fused at 38° (91°.4 F.) and allowed to cool, 
it remains liquid is aupereiUuraud solution, from which it is deposited, tbe 
entire mass b(^tniog solid, on contact with a small particle of solid mat* 
tST. It diisoWes in HCl with considerable diminution of temperature. 

PoTsioLooiCAn. — Tbe neutral sulphates of Na and E seem to exist in 
small quantity in all tissues and fluids, with the exception of milk, 

and gastric juice ; certainly in the blood and urine. They are partially 
introduced with the food, and partly formed as a result of the metanior* 
pboaia of those constituents of the tissues which contain B in organic 
combination. 

The principal elimination of the salpbates is tbs urine. All tbe 
sulphuric acid ^ho iirine is not in simple combination with the alkaline 
mstals; a eonsidsrabls amoant sxiata in the form of the edkaline salts of 
conjug^ moDobssio sthsr acids, which on decomposition yield on art^ 
matte orgaoio compound. Tbe amount of H,80^ discharged by tbe urine 
in 24 boon, id tbe form of alkaline sulphatea, is from 2.5 to $.6 grams 

S 88.5-54 grains) ; that eliminated in tbe salts of conjugate acids, 0.617 to 
I.OM gram (9.^1.5 grains). 

Sonltim Sulphite— sufpAis (V. S.)— Na.60, + 7 Aq— 126 + 
126— is fonaed ^ passing SO, over errstallteed Ka,CO,. It crystallizes 
ID eflorescent, oblique prisms ; quite soluble in H,0, forming an alkaline 
solntion. It acts as s swncing sgeni 
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Sodium Hyposulphite — Sodii hypoeulphia (C‘ B.)— Nn,8,0, -|- 6 Aq 
—158 + 90— is obtainad by dissolving S in hot ccmceDtratM solution of 
Na,80., and crystallizing. 

It forms large, colorless, efflorescent prisms; fuses at 46° (113° F.) ; 
veiy soluble in H,0 ; iusolubls in alcohol Its solutions precipitate alu- 
mina from solutions of AJ salts, without precipitating Fe or Mn ; they dis- 
solve many compounds insoluble in H,0 ; cuprous liydrate, iodides of Pb. 
Ag sod Hg, sulphates of Ca and PK It ads as a <hsinfectant and nuii- 
eeptte. 

SUloatee. — Quite s number of silicates of Na are known. If silica and 
NOfOO, be fused together, the residue extracted with H,0. and the Holutioo 
evaporated, a transparent, glass-like mosa, eoluble in warm vrater, remams ; 
this is aolMe gtees or toiter glaaK Ezpo^ to ur in contact witli etone, it 
becomes insoluble, and forms an impermeable coating. 

Moaphaies. — Taeonic Pucwfsats — Baric sodium pAdpAa/r— Na,PO. 
+ 12 Aq— 164 -¥ 216— is obtained by adding NaHO to disodic phosphate 
solution and crystallizing. It forms six-sided prisms ; quite soluble in 
H,D. Ite solutioQ is alkane, and, on ezpoaure to air, abeorbs CO, with 
formation of HNa,PO^ and Na,CO,. 

Dxsonic PBoerasTB — Hydro^ie^xc pAo^>Aote — Nevh'ol ao<Hnm phoiyjhale 
— Fhoaphfxte of eoda — Sodii phoepha* ( IT. B.)— Sodir phoephaa (ifr.) — HNa, 
PO, -I- 12 Aq — 142 -♦- 216- — is obtained by converting tricaJcic phosphate 
into moDOcalcte pbi»phate and decomposing that salt with sodium rar- 



bonate : Ca(PO,H,), 2N^CO. = CaCO, -h H,0 + CO. -k 2HNa,PO,. 

Below 30° (86° F.) it crystalliaes in oblique rbomlHC prisms with 
12 Aq ; at 88° (91°.4 F.) it crystallizes with 7 Aq. The salt with 12 Aq ef- 
floresces in air and parts withfi Aq ; and is very soluble in E,0. The salt 
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vitb 7 Aq U not efflorescont iees solubU in H,0. Its solditona wv 
fmnt)y Alkaline. 

Mohosomc PnosFBATt — Acid fodium photfhaU — H,NePO,-»- Aq^l20 

16--ci7BtaUi8es in rhombic prume ; forming ecid eolations. At 100^ 
(^1*2^ P. ) it loses Aq : at 200^ (392^ F.l it is converted into orid ptjmpho^ 
phoU, Ns,H,P,0, ; and at 204° (399^.2 F.) into the NsPO,. 

PHYsiotooiCAn. — All the sodium phosphates existt socompanied hj the 
oorresponding K salts, in tbs animftl economy. Tbs disodic and dipotae* 
sic phosphates ere the most abundant, and of these two the fOnner. They 
exist in eveiy tissue and doid of the body, and are more abandsnt in the 
fluids of the oamivora than in those of ^e herbirorm. In the blood, in 
which the Na salt predominates in the plasma, a nd the K salt in the cor* 
puselee, they serve to maintain an alkaline reactloii. With strictly v^e* 
table diet the proportion of phosphates in the blood diminisbes, and that 
of the carbonates (the predominating salts in the blood of the ^rbivors) 
increases 

The uioDoeodic and monopotaemc phosphates exist in the nrine, the 
former predominating, and to their presence the acid reaction of that 
fluid is lar^ly due. They are produced by decomnoeition of tbe neutusl 
•alts by uric acid. The urine of tbe berfivom, whose blood is poor in 
phcm^tea, is alkaline in reaction. 

l^a greater of the pboaphates in the body are introduced with 
the food. A portion is fonnsd in the economy by toe oxidation of phoe- 
phoriaed organic fubatanesa, the lecithins. 

Disodic Tetrsborats — Sodium pyrcboral€ — BcraU cf MxHwn—Bomr 
— Uticci — 6bdn bofiM {U. &)— Scrag [BrA — + 10 Aq~202 
IdO^ia prepared by boiling boradc add with Na,CO, and crystalhaing. U 
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cmtalliree in hexagonal priami with 10 Aq; permanent in moist air, but 
efflorescent in drv air ; or in regular octahedm with 6 Aq, permanent in 
dry air. Either form, when heated, fuses in its Aq, swells considerably ; 
at a red beat becomes anhydrous ; and, on cooling, iMves a traospuent. 
glasa*like mass. When fused it is capable of diswlving many metalUo 
oxides, forming Tariously colored massee, hence its use as a flux and in 
blow'pipe ana^sia. 

Sodium ftypoohloHte — NeiClO — 74.5— only known in aolntion — 
Liq. icdaf chiorai<e (C. S . ; Br,) or £*aAorracue« obtained by de* 

eompoeing a aolution of chloride of lime dt Na,CO,. It is a valuable 
source of 01, and is used as a bleaching and jisiufecting sgent 

Sodium Masganate— N sl^oO, 10 Aq— 104 -f 180— faintly col* 

ored crystals, forming a green solution with green dirin* 

/cctonl. 

Sodium Permanganate— Na,Mo 0,-232— prepend in tbe same 
way M the K saU (q. r.), which it lesemoles in its properties It eaters 
into tlie composition ot Condu'4 fluid, and of ** chiorctone," which contains 
Na,Mn 0, and NnClO. 

Soalum Acetate— 8cKfuocefat {U. S.)Sodaacttcf> (7ir. )~NaC,H^O, 
+3 Aq— 82 + 54— crystallises in large, colorless prisms ; sod and bitter in 
taste ; quite soluble in H,0 ; solable in alcohol ; loses its Aq in dry mr, 
and absorbs it again from moist air. Heated with s^n litue. it yields 
marsb gaa The anhydrous salt, heated with yields glacial acetic 

acid. 

Carbonates. — Three ai*e known : Na CO, ; HNaCO.. and 

Sonic C\asoN ATX— iVcu<rai oardoNa** Soda — sSal M«/a — W<uJinig*Mjda— 
Soda cruiftaUSodii carbonod ({7. S.)^Sod<B carOonas (^r.)— Na^CO, + 10 
Aq— 106 + 180— industrially tbe most important of tbe Na compounds, 
is maaufectured by Leblanc's or Solvay’s processes ; or from cn/chU, a ns* 
tive fluoride of Na and Al. 

Leblanc's process, in its present form, cooeists of three distinct pro* 
cesses : (1.) The eonversioD of NaCl into tbe sulphate by decomposition 
by H.SO«. (2.) The conveTnion of tbe sulphate into csrbonate by neating 
s mixture of the sulphate with calcium carbonsie and charooal Tbe pro* 
duet of this reaction, known as Uact hdl soda, is a mixture of sodium 
carbonate with charcoal and calcium sulphide and oxide. (3.) Tbe puri* 
fioation of the product obtained in (2). Tbe ball black is broken up, dis- 
integrated by steam, and lixiviated. The solution on evaporation yields 
tbe soda mli or soda of commerce. 

Of late vears Leblanc's process has been in great part replaced by 
Solvsy's method, or ammonia process, which is more economical and yielda 
a purer product. In tliis process sodium chloride end ammonium bicar- 
bonate react upon each other, with production of tbe sparingly soluble 
sodium bicarbonate and the very solable ammonium chloride. The *ndium 
bicarbonate is then simply collected, dried, and heated, when it is decom* 
posed into Na.CO,, H,0. and CO,. 

The anhydrous carbonate, Sodii carbonod exhfxalu^ {C. K), Na,CO,, is 
formed as a white powder by caldoing tbe crystals. It faees at dull ml- 
nw and gives off a little CO,. It combines with and diaeoWes in &0 
with elevation of temperature. 

The crystalline sodiam csrbonate, Na,CO, + 10 Aq, forms large rhom- 
bic crystals, which effloresce rapidly in dry air ; fuse in their Aq at 84'* 



(93^2 F) ; are soluble in H,0, most abundanUy at 38° (100®.4 F.). Ths 
solutions are alkaline in res4^n. 
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Hmosomc Cabwkate — ^onoeodic carbonaU — Bicarbonate $oda — 

Acid mr6ond/e of coda — Vichy mit — Sodii &aoar5onas — (U. S.) — $od<c bi~ 
earbonoi {Br.) — KaHCO, — 84-^xista in aolution in many mineral waters. 
It is obtained by tbe action of CO, upon the nit in the presence 

oTH,0. 

It OTstalliM in rectangular prisas, anhydrous snd permanent in dry 
air ; in air it gives off 00, and is converted into the aeequicarbonate, 
Na,H,(CO,),. When heated, it gives off 00 and E,0, and leaves the 
cantonate ; quite soluble in water ; aoove 70° (156° F.) tbe solu* 
tioD givee off CO,. The eolntions are alkaline. 

ParnoLOOiCAU — Tbe fact that the enrbonatee of Ne and E are almost 
invahsUy found in the ish of •nimal tiesues and fluids, is no evidence of 
thssr sxiatenee there is hie, ss the earbonatee are produced by tbe inoDera* 
tioD of the Na and E salts of organic sods. There is, however, excellent 
indirect proof of ths sxiataDce of the slksline carbonates in the blood, 
e^tecially of the herbivora, in the urine of the herbivore at all times, and 
in that of tbe carnivora snd omnivors when food rich in the salts of the 
organic adds, with alkaline metals, is taken. The carbonates in the blood 
are both tbe mono- and disodic and poteede ; and tbe carbonic acid in the 
is held partially in simple solution, and portly in combmatiou iu 
the monometallic carboxuUea 

Aasdytioal Characters. 

(1.) HydrofluoeUieic acid r gelatinous ppt., if not too dilute. 

(2.) Potassium pyroantimonste : in neutral aolution and in absence of 
metals, other K and Li : a white flocculent ppt. ; becoming crystal* 
line on standing 

(3.) Periodic add in excess : white ppt., in not too <iUute eolutioDs 

(4.) Colors tbe Bunsen ^me yellow, and shows a brilliant double line 
at X = 5895 and 5889 (Fig. 14, Na 2). 

POTASSIUM. 

= K (KAUTUM) — Atomic toeighi s 89— Xfo/ecu/or weight = 
78 i1)^Sp. gr. « 0.866— /’uact at 62°.5 (144°. 6 F-)— 7>ta?overed ^ JMvy, 
1807— Names /rom pot ash, and Rah = ashes (Arabic). 

It is prepared by s process aimimy to that followed in obtaining Na ; 
is a siiver*wbite metal ; brittle at 0* (82° F.) ; waxy at 15° (59° F.) ; fuses 
at 62°.6 (144°. 5 F.) ; distils in green vapors at a red heat, condensing in 
cubic crystals. 

It is tbe only metal which ozidixes at low temperatures in dry air, in 
which it is rapidly coated with a white layer of oxide or hydrate, and fre* 
quently ignitea, burning with a violet tame ; it must, therefor, bo kept 
under naphtha. It decomposes or ice with great energy^ the heat of 
the rsactio0 igniting the Jiberated H. It combmos with vl with incan- 
descence, and also unites directly with S, P, As, Sb, and Sn. Heated in 
CO« it is oxidized snd liberates 0. 
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OoznpQuodB of Potassium. 

Oxides.— Ihrse ore known : K^O ; E,0 ; and K O 
, rr Hydrate — Potash— Potasso — Commin oousfic— Potosw 

(U. &)— cauctica (ifr.)— KHO— 56 -is obtained by a process oimi- 
i« ta that used m manufacturing NaHO. It is purified by solution in 
alooboJ, evaporation sod fusioo in a silver basin and casting in silver 
moulds-wtaiA fry alcchd ; it ia then free from KCl and K„90 , but con- 
tains nuall quantiUasof E,CO, and frequently As. 

hard, white, opaque, aod 
tattle. The KBOb; alcohol haa a hluiah tinge and a smoother surface than 
Oa common; ap. gr. 8.1 ; fuses at duU rednesa ; is freely soluble in H O 
tonning a strongly alkaline and csaustic liquid ; less soluble in alcohol 'la 

»nd CO. and U converted into 
diaaolve Cl, Br, X 8, and P. It decomposes the am- 
Boni^ „th liberation of KH, ; and the salts of many of the 
metals, wi^ foriMtion of a X salt and a metallic hydrate. It diasolves the 
Ubum inonia ; uX when heateX decomposes them with formation of Jeudn, 
tyroa^ sta It oxidizes the carbohydx-stes with formation of potassium 
oxatata and carbonate. ^ 

^ “ 

„ f MoMoeuLPHms— K, 8—110— ia formed bv the action of KHO 

on 

POTABSTUII l>iscL«n)i— K,8,— 142— ia an orange-colored solid, formed 
by wpooing on ^oobolio eolation of EH8 to the air. 

PoTAsanm K fl — 174— a browLisii-vellow mass, obtained 

by fuHiDg together K,CX), and S in the proportion : 4K,CO, + lOS SO 
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B, H- 3K,S, + 4CO,. 

PoTAMiuM Pektibulfside — K,S, — 238 — is formed, as ft brown mass, 
when K,CO, and 8 are fused toge^er in the proportion : 4K,C(), + 16S 
= 4CO, + 3K,S, K,SO,. 

L/icer of nulphur — hepar eufpfcuris — po^oisii ru^ umf »»m (C' H, ; ifr, )^ja 
ft mixture of if S, and K,8,- 

P 0 TA 86 IDH SoLPSTPRATS — KHS— 72-^ifi formed bj Bsinrating ft boIuUoh 
of KHO with H,8. 

Potassium Chlorido — Sal Sylvn—KCl — 745 — exists in 

nature, either pura^r mixed with other chlorides; principftlJy as comailitey 
KCl, MgCL + 6 Aq. It cryetallizee in anhTdroas, permanent cobes, sol> 
uble in H,6. 

Potasuum Bromide ^Potosmt hromidum (r. S. ; Hr.) — Kfix — 119 — 
ift formed either bj deoompoeing ferrous bromide E^CO^ or bj dia- 
iolnng Br in eolation of KHO. In the Utter case the b^/nait fonned is 
oonrerted into KBr hy calcining the product. It ciystailUes in aub^droufl 
cubes or tables ; hsa ft sharp, suty twte ; Tex7 solubU in H^O. sparingly so 
kk alcohol. It is deconapOM by d with libaration of Br. 

Potaanium lodldo — /bfoMii iodidum (U. S, ; Br.) — SI — 166 — U ob* 
tossed by saturating KHO solntton with I, eraporaiing, and calcining the 
Moltifig mixture 01 iodide and iodate with charcoaL It frequently con- 
totna io^te aod carbonate. It erystalliM in cubaa, transpareut if pure ; 
permaDent in air ; anhydroua ; aoluble in E,0 and in alcohol It is de- 
composed by Cl HNO. and HNO , with liberation of I ItcoiAbinea with 
other iodides to fom double iodidea 
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Salts of Potaaalum. 

Potassium Mitrato— >yure— •Sa/ipe/re«Pofna«tinttnui(r. S.y^Palamoe 

nitras (Hr.) — 101<«oecura in nature and is produced artificially as 

a result of the decwtupoaition of nltrogenueil organic substaocea It la 
usually obtained by decomposing natire NaNO, by boiling solution of K, 
CO, or KCi 

It crvetaUices iu aix-eided, rhombic prisms, groovsd apoo tbs surface ; 
soluble in H.O with depremion of temperature ; more soluble in U,0 coo- 
tsiniog NaCl ; very sparingly soluble in alcohol ; fuses at 350^ (669^ F.) 
without decomposition: gives off 0 and is couverted into oitrite below 
finest : more strongly heated, it is dscompoesd into N, 0, and a mixture 
of K oxides It is a v^uabla oxidant at high temperatures ; beate<l with 
charcoal it deda^rstsa 

Giiopowdsr IS an intimate mixture of KNO, with S and C, in such pro 

f rtiou that ^e KNO, yields all the 0 required for the combustion of the 
and C. 

PotftMlum Chloratw— fV)4ssntcAlorar (C S,) — i*otamv chii>rQM (Br .) — 
KCIO,— I92.5^is prepared : (1) by passing Cl through a solution of KHO ; 
(9) by xMsiog Cl over a mixture of milk of lime and KOI, heated to 60^ 
(iW' F.). It crystallixee in transpareut. anhydrous plates; soluble in 
H,() ; sparingly soluble in weak alcohol 
* It fuses at 400" (769" F.). If further heated it is decomposed into KCI 
aud perchlorate, and at a still higher ten^rature the perchlorate is de- 
composed into KCI and 0 : 2KCIO, ss KCIO^ 4* KCI + o, aud KCIO, “ 
KCI -h 90.. It is ft valuable source of O, aad a more acliTe oxidant than 
KNO,. When mixed with rendily ox [disable subelnocea. C, 8. i*. sugar, 
tnuiiiti, resins, etc., the mixtures explode when subjected to shock. With 
strong H SO, it gives off CI,0,, an explosive yellow gas. It is decomp<>Hed 
by with formation of KNO„ KCIO,, and libemUon of Cl and O. 

Heated with UGl it gives off 11 mixture of Cl and 01,0., the latter 
as an energetic oxidant iu solutions in which it is generated. 

Potaaalum Hypochlorite — KC10^90.0 — is formed in solution by 
imperfect saturation of a cooled solution of EHO with hypochlorous acid. 
An impure solutiou is used in bleaching r JdvtUe loafer. 

Suiptiatea. — P otabssc ScLraAra — />i;>orcReic tulphaie — PoUts$ii tulphaa 
S,) — PoiMKg tnlphat (Hr.) — K,80. — 174 — occurs native; in the aih of 
many plants ; and in solution in mineral waters. It crystallises in right 
rhombic prisms ; hard : permanent in air ; salt and bitter in taste ; soluble 
in ^0 

nypROFOTASuc SvLPBk'n-^Mdriopotaancfru^ale — dc*idsuip^f<f^KHSO, 
^130 — is formed as a by-product in the manufacture of HNO.. When 
heated it loses H,0, and ia oou verted into tbe E,S,0^ which, 

at a higher temperature, is decomposed into K,SO, and 80,. 

Potaaalo Sulphite — iXpo^osnc sulphite — FoMseii tulphia {U. 

K^SO, — 158 '’is formed by saturating solution of K,CO, with SO,, and 
evaporating over H,SO . It crystallizes in oblique rhombohedra ; soluble 
in H,0. Ita solution absorbs 6 from air, with formation of K.SO,. 

Pot anal um Diohr ornate — Jiu^hromaU of &i(Aroino8 

(Ci S.)^PotaB^ bxckroniof^ (Br.) — K..Cr,0, — 294.8 — is formed by heating 
a mixture of chroma iron ore with KNO,. or K,CO, in air; extracting with 
n.O ; neutraliiing with dilute H,SO. ; and evaporating. It forms large. 
reddisb'Oranga colored prismatic crystals ; soluble in H,0 ; fuses b^w 
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redness, and at a higher temperature is clecomposed into O, potaasiunk 
chromate, and sesqui oxide of chromium. Heated with HCl, it gives off Cl. 

Potassium Penn angas ate — PUoseii {U. S.) — PrAof^ 

permanffcnM (Br .) — K,Mn,0,< — 314 — is obtained by fusing a mixture of 
mangaoese dioxide, KHO, and EClO,, and eraporating tiie solution to 
crystaUizatioD ; K,MnO. aud KC! are first formed ; on boiling with H,0 
the mangausleis decomposed into K,Mn,0, and KHO and MuO... 

It crystallizes in dark prisms, almost black, with greenish I'edectio&s, 
which yield a red powder when broken. Soluble in H,0. communicating 
to it a red color, even in very dilute solution. It ia a must valualde oxidiz* 
ing agent With organic matter its solution is turned to green by lliC for- 
mation of the loangaoate, or deposits the brown seaquioxideof mHCgnncae, 
according to the nature of the organic substance ; in some instances iLc 
reaction takes place best in the cold, in others under the indue nee of heat' ; 
in some better in acid solutions, in others in alkaline solutions, ^fineral 
reducing agenfa act more rapidly. Its oxidizing powera render its solu- 
tion? volosble as disinfectants. 

Potaaaiuxn Aoetatc^iVitoasu acetas (f,'. <S'. j — Poiof*^ acr/aa {itr .) — 
— 110 — exists in the sap of plants; and it is by its calcination 
that the major part of the carbonate of wood iLslien is formed. It is pre- 
pared by neutraliong acetic acid with K,CO, or KHCO^. 

It forma crystalline needles, deliquescent, and very soluble in U.O ; leas 
aoluble iu alcohol. Its seduiious are faintly alkaline. 

Carbonates— PoTA&iic Ca&borate — of farfar — Pf*ari /V*r<j>nt 

ror6<mas (£.'. A'.)— /V/tosat/.* ccr&fjuna (/fr.)—K.CO • 138— exisls in inincml 
waters and in the ajiimal economy. U is prepared imlustrhdly in an impure 
form, known os or j^enrlait, from wood ashes, from Uie rnolaRses of 

beet-sugar, and from the native Staaafurth cbloridr. It is ohtaimHl )'ime 
by decompoaitig the monupotnasic salt, purilic<l hy scvcrul iTcrysUlU^.v 
tioos, by heat or b^ calcining a potassium salt of aji orgstnc acid. TIum 
cream of tartar, mixeil with nitre sml heated to rnlneHo, yields a black 
mixture of C and K,CO„ called btaric Jiur ; o» extra(!ling wtich with H,0, 
a pure carbonate, known os »ai( of larttir. is dissolved. 

Anhydrous, it is a white, granular, deliquescent, vsty soluble powder. 
At low temperatures it (*ry8tallizss with 2 Aq. Its solution is alkaline. 

Hvi>aoK>TAsaic Carbon atb — JIfonojtolauie' •arbonale^Btraj'bonate - 
sit 6irar&onas (U. A) — Potaf«(K bicarboim (Hr.) — KXCO. — 100- is obtained 
by dissolving K CO, in H.0 and saturating t ho solution with CO,. It 
crystallizes in oblique rbotobio prisms, much less soluble than the cnrl>on* 
ate. In solution it is gra<lualfy converted into l.he dipotossic salt when 
bested, when brought into a vacuum, or when treated with an inert 
gas. The solutions are alkaline in reaction nud in taste, but are not 
caustic. 

The aubstanoe nsed in baking, under the name wfteraluH, is this or 
the corresponding Na salt. Its extenaive use in some parts of the 
country ia undoubtedly in great measure the cause of tlie prevaleuce 
of dyspepaio. When used si one iu baking it raises '' the breail by 
docompoaitiou into carboj) dioxide uid dipotaaslc (or disodic) cur bon ate. 
the latter prododog disturbances of digestion by its strong alkaline leuc- 
tton. 

Hydropotoncio OxaJata — Monopot(frnc oxaiaif — Binoxolat*' of Potank 
— HKCjO, — 198— forms transparent, soluble, add needlse. It occurs, 
along with the quadroxaJale. HKC O,. 9 Aq. in 9olt of ftfnion or soft 

of $^rdt used in straw bleaching on^ for the removal of ink-sUins, etc. It 

1811 _ ^ 

cloeelj resembles Epsom salt is appearance, and has been fatally mistakeu 
for ik 

Tutrntei. — Por.msic Taxtiuti — Z h)x>fa88ic iarirale — Soluble tartar— 
Neutral forfralc — Potasnii tariran (i\ S .) — PotaXMe tartroB 

— 296 — is preparetl by ueutrslizing the bydro|XJtassic salt with 
potamum carbemate. It forms a white, crystalline powder, very soluble 
in M,0, ibe solution being dextiogyrous, [a]„ » -f 28 ' .48 ; soluble iu 
alcolioL Acids, even acetic, decomjxMse its solution with predpitatiou ui 
the moDopotassic salL 

HvoBopOTAaBic *rABTRATE — MonofjofOBtik' faiirate — Cream of tartar — 
fosni 6i<tfrfnw (f- <^.1 — PotoMe b/tarti'a^ (Hr ) — HK0,H,O, — 188. — Dur- 
ing the fermentatioD of grape-juice. as the proportion of slcoliol increase.n. 
CTTStaUine crusts collect in the cask. These constitute the cru/ie tartar or 
aryol of commerce, which is composed, in great part, of monopotaasic tor- 
Irate. The crude product is purified by repeated cr^'stallization from 
boiling H,0 ; digesting the purified tarter with HCl at 20' (68^ F. ) ; 
washing with cold H,0, and crystallizing from hot H^O. 

It crystaUizes in hard, opaque (translucent when pure), rliombir priama. 
which have an aciduloos taste, and are very sparingly soluble iu H,0. still 
less soluble in alcohol Its solution is acid, and dissolves many metallic 
oxides with formation of doublo tartrates. When boiled with actimouy 
trioxide, it forms tartar emetic. 

It is used in the household, combined with monosodic carbonate, in 
b^dng, the two substances reacting upon each other to form Bocbelle 
salt, with liberation of carbon dioxide. 

Baxtso-powdebs are now largely used as substitutes for yeast in the 
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bread. Their action is based upon the decomposition of 
UNaOO, bT eome salt an acid resctioD, or by a weak add. Id a<l* 

^Uon to the bicarbonate and Hour, or com atareh (added to reoder the 
kmJk convenient to handle and to diminiah the rapidity of the reaction), 
they contain cr^ of tartar, tartaric acid, alum, hydrochloric add, or acid 
phoephatea Sometimea ammonium eeaquicarbonate ia used, in whole or 
ID part, in place of aodiuni carbonate. 

The reactions by which the CO, ie liberated are: 



w’ “J* “r‘ P.). It is soluble in H.O- the solutions 

being dextrogjroua. [aj. = +29^67. 
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rOftUBtuM Axtzhoktl Ti*r%in^TartarQUd anriaumy — Thrtar ewwhc— 

^BlaMAaaaV ^ An i»ii ^ O V .a / V y^a 



AnUmonii tartns (U. B.y^Antimomum tartaratum (Br.) (SbO)' 

KC. H — ia prapared by boiling a mixture of 3 pta. 8b,0, and 4 

pta In H,0 for an bcwr, filterings and allowing to mritaUiae : 



1. HKC.H^O. 

tiTtnw. 

2. H,C.H.O. 

TwtAne <cid. 



XaHCO, - 

RyilrwcMllQ 

C*rijvatl4, 

2NnHCO, = 

MrbiMt4(o» 



NaKC,H,0. 

Bediam r‘~*~~‘~T 
Urtma. 



NaC.H.O, 

DIacalle Urtm*. 



H,0 + CO,. 

Watar. Cartaa 



2H,0 

Watar. 



2CO,. 

Carbea 

diunda. 



3. Al.,(SO,)„K,SO,+OXaHCO. 

AtuiMknkiun K>i(rtreuilk: 

VoUMlitm alum. ttrtiwnBie. 



K.SO. + 3NS.80. + AI.H.O.+6CO . 

fufftMke BaJW AMmlnlom Cartao 

talprvacc. ulphau AjdraM. 41 oild*. 



4. A1,(S0,)„ (NHJ.SO. + eynHCO, 

Aiumiamai JUam» Kftln>..o>lie 

nlumalim, earbBaau 

ALHO. + eco. 



(NHj.SO, 

AminMik 

Mipbaie. 



3NnSO. 

eoAk 



Alummiura 

hjdrna. 



Cark>M) 

tUoxlfW. 



6. Al,(SO,). 



GNaHCO. = 3Ns,SO. + Al^.O. + 6CO., 

HytinMlk xlwalaa Cwte 

aHlphaia bfdraM 



AhMUdc 



6. HCl + NaHCO, 

Hrdroohlorlfi Hytlroaodki; 

*0Ml. nrlionaia. 



7. NaH,PO, -f 

Honoaidio 

phoaM^W. 

0. 2AJ,(S0.). + 

Alaoiinia* 

wIpAaia. 

2A],H,0, 4- 9CO,. 

AbimkiitnA Carban 

hjirata. dtaaltfa 



NaHCO, 

HrAroaudko 

carei«tia 
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N«a + H,0 

aaOiaa Wal«r. 

ibloritJc 

= 






CO, 

C9s*m 

eiAitiM, 

H.0 

W'aw. 



oo, 

CMaa 

eiatiea. 



g — — • b* , 

when required pore, it mnat be made from pore materials. 

It eryftelliM is transparent, iolnble, right rhombic octehedra, which 
tors white is air. Its soiutiona are add in reaction, bare a nauseating, 
metallic taste, ara hevogyroiu, [o]. = +156^.2, and are predpitatod by 
alcohol The erystala oontain | Aq, which they loae entirety at 100^ (212'^ 
F.). and partially by expMun to air. It is decompoMd by the alkalies, 
alkaline earths, and alkaline carbonates, with predpitetion of 8b, 0 . The 
preddtete ia redisaolred by exceia of soda or potash, or by terterio add. 
HCl, H,SO. and HNO, predpitate comeponding antimonyl compousda 
from solutions of tarter emstic. It eonverte merourio into merourons 
chloride. It forma double tertratea with the tartrate# of tha alkaloida 
PotiMiiim Cyanide Poiami ctfonidum (U. KON»65— is ob* 

tained by heatiDg a mixture of poteeainm ferrocyanide and dry E,CO, as 
long as efbrrescenee contisnes ; deGanting and orystalUcing. ’ * 

It ia usually mat with in doll, white, amorphous maaees ; odorlam 
when dry. it*bsa tha odor of hydrocyanic add when moist It is delique^ 
cent, and tsit soluble in B,0 ; almoet insoluble in alcohol Its solotion 
ia acrid, and bitter in teate. with an after-taste of hydr^anic add. It is 
rery readily oiidiaed to the eyanate, property whioh renders it raluable 
as a redncmg agent. Solutiona of EON direolre 1, AgCl, ^ eyanidea of 
Ag and Au, and many mstellic oxides. 

It ia aetirely poisoDooa, and producea its effeote by dsoompoaitios and 
hberatioD of hydro^anie add {q. u). 

PotMitum Farrooyanidn— xtfUow prustiote c/poteak — PoteMii /sr* 

(*.)-K.[re{CN)J + a Aq_ 



3[2([NH.].CO.)COJ 

AAirnMlnm 

•MQilkVbOMU. 



GH.0 

WMW. 



OlNH.l.SO, + 

AfB»0«IW» 



8«7.9 + M.LTW.' 

manutectured W adding organic ma t t er (blood, bones, hoofs, leather, etc.) 
and iron to K,OD, in fudon ; or by other proceawa is which the N is ob* 

A« > <%. • • . .. 



No. I is the reaction which takes place wheo cream of terter and soda, 
or a bakiug-powder composed of those subsUnces. are us^ in baking. 
TIjs solid pr^uct of the reaction is Rochelle Halt. No. 2 is that which 
occurs between tartaric acid uud soda, and is but seldom utUis^. No. 3 
is (liAt between burnt potasdum alnm and sckU. It is not utilized at 
present, m the ammonium alum is more economical. Nos. 4 and S are 
tliose which occur in alum baking -powdere^ the burnt ammonia alum be- 
ing anhydrous ammonium Hluminium aulpliate. or aluminium sulpliate. ac- 
I'ording to the degree of beat use<l in its manufacture. The sotiit reaidues 
of the reaction are sodic sulphate and aluminium hydrate. No. 6 is a re« 
action very little used, owing to the inconvenience of handling a liquid, to 
the too rapid action of tiie substeDces upon each other, and to ih^ danger 
of intro<]ucing useoie with the ocid. No. 7 ia u»ed to a certain extent, 
and has the n<l vantage Uuit the solid residue of the reaction is a normal 
constitu^'iil of the }K>dy. No. 3 ia occAsiowUly utilized as an a^ljunct to No. o. 

In our opinion, while yeast is to be prefeirsd to any baking-powder, 
an alum-powder is in do way more liable to pixKluce disturbances of 
digestion than one compounded of cream of Uriar and soda. Referring 

tr a; w .e . e a i * ^ O 



Mvu M/ ^ lumtm i or oy ouwr procasMa m wnioo Um ri u ob* 

tenad from tbs residues of tbs parifieation of ooal-ga^ from atmospheric 
air, or from ammoniaral eompoonda. 

It forms soft, fiaxibls, lamoo-yallow mystela, perznanent in air at ordi- 
gaiy teopmturea. Thsy bsgin to loos Aq at 60« (140* F.), and btooms 
SAbydrpos at 100* (212» F.). Solnhla io H,0 ; inaolable in aloobol, which 
mopitetea it from its aqueous solution. Whan cabled with KHO or 
^00^ poteHium mnids and oyanate are fomed, and Fs ia prsoipitated. 
Bsated witb dilute n,80„ it jialds an insohible white or blue nit, pote^ 
MUD sulphate, ^ hydmyanie acid, lit solutions form with ih^ of 
mauy of tbs mstellic mite insolubls fsirooysnklss ; tboss of Zn, Fb, and Aa 

An white. flUIIPIA fciWw>VAni<lA a . 



PoUfi ri v u n Fmioyuid^.^^ pntssiate 
667.8— is prepured by acting upoo w lerro 
batter, hj ns^ina tbs white retidus of tbs aotio 



</potes6— i:^©,(0N)„— 
syunide witb ohlorias ; or, 
a of H,BO. upon potassium 



containing 9,26 grams of aluminum sulphate, when neutralized during 
bakiug, produces 11.5 grains of Glauber s salt, 4.24 grains of aJuminium 
hydrate, and 7.12 grains of carbon diozkle. On the other hand, a cream 
of tarter powder to produce, according to reaction above, the same qaan- 
tity. 7.12 grains, of carbon dioxide, formsat the same time 33.9$ grams of 
Rochelle i^i Assuming that one to two pounds ia the avetags amount of 
bread consumed by an ^ult in twenty-four houis, there can be but little 
choice between taking on the one hand 4.24-$.46 gnina of alomisa and 
11.^23.0 grains of Glauber's salt; and on the other band, 88. 98-67.96 
smns of rexhells salt, Indeed, then is more danger to be apprehended 
from the tendency of repeated amall ^ossa of Rocb&s salt to render tbs 
urine alkaline and thna favor the fonnation of pbospbatic calculi, than 
^m any supposed delsterioos action of alumina, whose local action, even 
in considerable doaea, is that of a rery m ild astringent, a nd whose al^ 
sorption is very doubtful. 

Sodium Potassiuv Tastmatb — BochelU 9oU — SA de sriowefte — Foiami et 
Kxiii iarlnu {U, S.ySoda tariaroia (/fr.)— NaKC,^.0. + 4Aq— 210 + 72 
— is prepared by saturating bydropotessic tertrete with sodium carbonate. 
It ciystetlizes in large, transparent prisma, which effloresce superfictellT ia 
dry sir and attract moisture in damp air. It fuses at 70-80^ (158*-i76^ 



MTomawa, in the |«spmtioD of hydroqyanio acid, witii a mixtnrs of 1 
voL HNO, and 20 vole. H,0 ; the 6fue product is digested with H.0 and 
potUMium fanocyanidk tbs solution filtered and svmporsted. 

It fma red, oblique* rbombte prims* almoet inaolubls in t l^b*?li 
Witb t o h i ti ioaa of fteroos mite it givse a dark Uue preoipitete* TWwhufTa 
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Aoal3rtioal Cbaraotere. 

(L) Platinic chloride* in pressrnos of llCl : vellow ppi; crystaUine if 
alowly formed ; sparingly soluble in much issa so in alcohol. 

(2.) Tartaric acid* in not too dilute solution : white ppt.; soluble in al- 
kalies and in concentnted adds. 

(3.) Uydrofiuoeilieic add : trmnslucexit, gelatinous ppU; forms slowly; 
•olobls in strong 

(4.) Perchloric acid : white ppt; sparingly soluble m H,0; insoluble 
in alcoboL 

(6. ) Fbosphomolybdic add : white ppt. ; forma slowly. 

(6.) Co lore the Bunsen fiame violet (the color is only observable 
through blue g^aaa in presence of Na), and exhibits a spoctrum of two 
bright lines : A = 7360 and 4045 (Fig. 14, No 3). 

Action of the Sodium and Potassium Compounds on the 

Economy. 

The hydrates of Na and of K. anil in a less degree the carbonates. iMs- 
iDtegrete animal tissues, dead or living, with which they come in contact, 
end, by virtue of this action, act as powerful caustics upon a living tisaue 
Upon the akin they produce a soapy feeling and in the mouth a soapy 
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tRBtp. Like Uie acids, they <*use death, either itoiaediaUiy, hv corroeion 
or pertoratiou of the stomach ; or secomlarily after weeks or inoiathB, by 
doHure of one or both openings of the atomach, due io thiekenuig. coose- 
fluent upon iDdammation. 

The tieatment conaiste in the neutraJizatioii of the aikah by u 
dilute vinegar. Neutral oils and milk are of eerrice. more by reason ^ 
their emollient aetioti than for any power they have to neutraltse the 
alkali by tlie formatiou of a eoap at the temperature of the body. 

'The other compounds of Na. if the acid be not poisonoua, are witiwot 
deleterious action, unless taken in excearive ouantjty, “• 

produced parali-ais and death in a does ol half a pound. The neutral ^ 
of K. on the contrary, are by no meana without Una pamonona a^ 
whan taken internally, or in}acted subcutaneously m suflaent I 

e.u.ing dy.p.<»^ «nr«ki<>n.,, ^ 



the adult human subject, death baa followed the mgeato of do^ o<5 » 
- 3 }. of the nitrate, in several instances ; doaea of J ij.-J ^ ™ 
phate have also proved fatal. 



m m iwvSawM 
I d R iwlAf ••>«* 
m UaO«fM 



fw4 In tsa 

•sMlsvfir 
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SILVER. 



Wight 



Sumhol — Ac (ARQIIKTUW)— 

<jht = aie gr. = 10.4-ia64— /kssi af LOOD* (1,8W* F.> 



{$.) Ammonium hydrate, from neutral solattons : brown ppi. ; soluble 
u excesa 

a Hydrogen sulphide or ammonium sulphydiate : black ppi i in- 

in KH.HS. , »i . j •* 

(6.) Potaaaum bromide : yellowisb-white ppt ; msoluble m acids, if 

not in great excess ; soluble in NH,HO. . 

(A) Potamium iodide i ttms ss KBr. but the ppt is lean soluble m 

nh'ho. 

Action on the Economy. 

Silver nitnte acta both locally as a corrosive, and ^temicafiy as a true 
poisoti. Its local action is due to its decompositioo by contact with org^o 
substanoes. resulting in the separation of elementsiy Ag, whose deposition 
a black gnd libcoation of free HNO„ whi^ aels as a caustic. 
When absorbed, it oauaea nervous symptoms, ruerable to its poisonous 
action, ^e tdue coloxation of the uin, obaoved in those to vAiom it is 
administaored for some time, ia due to the reduction of the metal under the 
combined induenoe of light and organic matter ; especially of the latter, as 
the is observed, although it is less intenee, in internal oxgans. 

In acute poiaoning by silver nitrate, sodium chloride or white of egg 
el K* uH be givsD ; and, if the case be seen before the symptoms of corroBion 
are hr advanced, emetira. 

AtfMONIUM OOMPODND6. 



.\ltbough silver is usually classed with the nobis metals,” it diflbra 
from Au and Pt widely in its chemical cbaractera, in whkh it mors cloa^ 
rsaembles the alkaline metals. 

I4d 

When pure Ag is required, coin diver is disnived in HKO, and the di- 
luted solufion prectpilatsd with Ha The diver chloride ia wMh^ until 
the washings no longer praoipitata with silver nitrate ; and reduced either 

a by suspending it in dilute RfiO, in a ^tinam basin, with a bar of pm 
and wa^ng thorongbly amr complete reduction ; or (3) W mix- 
ing it with chalk and charaoal {AgO. 100 parts ; C. 5 parts ; CeOO^ 70 
parts) and gradusJlr introducing the mixture into a red^t crudble. 

SilTST is a white* metal ; very maUeabU and ductila ; the beet known 
conductor of heat and electricity. It is not actsd on by purs air, but is 
blackened in air oontaining a trace of H,S. It oombinea directly with Ct, 
Br, 1. S, P. and As. Hot H^SO, dissolves it as sulphate, and HNO, as 
nitrate. The caustic alkalies do not aflKt it. It alloys raadily with many 
metals : its alloy with Co is har<ler than the pore metah 

Oxldes.^Tbrse oxides of silver are known : Ag.O, Ag.O. and Ag,0 . 
Smvn Mowot®* — Proioxide-^Ar^U oxidum^{U. S.; Br)— Ag,0 — 
331.0-^formed by predpitating a aeJution of silver nitrate with potash. 
It is s brownith powder ; falntiy alkalioe and very slightly aoinble iu H,0 ; 
strongly bnaio. It readily gives up its oxygea On contact with ammo- 
nium ay drate it forma a folminating powder. 

Chloride— 'Aga— 148.4— formed when Ha or a chloride is added to 
a solution containing tilTer, It ia white ; turns violet and black in son- 
light } volstilixea at 260® (500® F.) ; sparingly soluble in Ha ; soluble in 
solutions of the alkaline chloxides, byposulphidea, and cyanidaa, and in am- 
monium hydrate. 

Bromide— AgBr ; and Iodide — Agl— are yellowish precipitatsa, formed 
by deoompoaing stiver nitrate with potaMinm bromida and iodide. 

Argentic niim {U. S.; Br,)— AgNO,—169.9— Is 

prepared by dissolving Ag in HNO,, evaporating, fusing, and reciystallis- 
iflg. It crystallises in anhydrous, right rbombio pistes ; soluble in H,0. 
The solutions are colorleee and neutnL In ths presence of organic matter 
it turuB black in sunlight. 

The salt, fused ana oast into cylindrical moulds, conetitutes Zunorcau#- 
tic, fopifl in/emalU ; (trgtiUi nitrofs futa ( U. S.). If, during fusion, the tem- 
perature be raised too high, it is converted into nitrite, 0, and Ag ; and 
if sufficiently heated leaves pure Ag. 

a and I decoi^pose it, vriUi liberation of anhydrous ENO,. It 
absorbs NH, to form a white solid, AgN0^3NH,, which gives up ite NH, 
when heated Its solution is deoompoaed very slowly by H, with deposi- 
tion of Ag. . . 

Argeatio OFtaldn — Argenli cyanidum (Ci 8.) — AgOlv — 133.9 — is 
prepared by passing HCN through a solution of AgNO,. It is a white, 
lasteleM powder ; gradually turns brown in daylight ; in^uhle in dUute 
acids ; soluble iu ammonium hydrate, and in solutions of ammonlacal 
salts, cyanides, or byposulphitea The strong mineral acids decompose it 
with liberation of HCN. 

AnalTtloal Obaraotem. 

(1.) Hydrochloric add; white, fiocculent ppi ; soluble in NH,HO; 
insoluble in HNO,. 

(2.) Potash or soda : brown ppi : insoluble in excess ; soluble in NH, 
HO. 



Dig tbaory.— Ahhougb the radical oiamomwm, NH,, 

W ptcbably nsTsr been isolated, iia existenoa in the ammoniacal com- 
If universal^ The ammonium hypotbeds is 

Med tha following facts : (1) cloas rnanmblsiKio of ammoni- 

seal those of K and Ma ; (2) when ammonia gaa and an add gas 

come together, they nnita, loUhout hberotian ^ Aydropsa, to form an am- 
wwiwJ (S) the anhydrides unite direotly with dry am- 

with fomatiofi of tha sznxDonium salt of an acid : 



SO. -b 3NH, s 80.(KH,K^J 

(4) when wtiutiooi of the adta are subjected to electrolyds, a 

Biztors hsvmg the compodtion NH, + H is given off at the ne^i^ve polo ; 

(5) — of sodinni, is outset with a conoentrated solution of am- 
monium chloride, inossssa much in volume, and ia converted into a ligbi 
a^ "**** having the lustre of mermuy. This ommontum amalgam is ^ 
ooDpoeed gy^ually, giving off Mrkmnnifc sad ^drogen in the proportion 
NH- -4- H ; (6) if the gases NH, -k H, given off by deoompodtion of the 

smst there in gynp le solution, the libersted H would have the 
ordinsiy properties of that elamant ; if, on the other hanA they exist in 
combtnation, t he H would exhibit the more energetic affinities of an el^ 
ment in the nasoent state. ’Hie hydrogen so liberated is in the nascent 
state. 

Compounds of Ammonium. 



Ammonium Hydrate — > Caustic ammonio — NH.HO— 35— has never 
been i rrl a t^td , probably owing to its tendenoy to decompodtion : NH.HO s 
NH, -K H,0. Itia considered as existing in tbe so-called aqueoqe sedntioDs 
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fjl These are colorless liquids ; of lees ep. than H,0 ; strongly 

•Ikaline ; and haring ths taste and odor of ammonia, which gas they give 
off on exposure to air, and more i^dly when heated. They are neutralixed 
bj aoda, with devation of temperature and formation of ammoniacal salta 
Aatta ammonux (C. &) ana Lto. Ammoni<c (Br.) are such solutioua 

Su.pbides. — Four are known: pH.),S; (Nu,),3, ; (NH,),S, ; and 
(NH,),3, ; as well as a sulphydrate (NH )H& 

AMUoifiuM SoLparnaAT*— NH.H t’— 51— is formed in solution by satu- 
rating a solution of NH,HO with H.S ; or anhydrous by mixing equal 
•volumes of dry NH, and H,S. 

The anhydrous compound is a colorleae, tranap^nt, volatile and 
solulde solid (^AbU of sublimation without decompodtion. The eolutinn 
when freshly prepared is colorless, but soou becomes vellow from oxidation 
and fonnatioD of ammonium disulphide and hyposulpliite, and finally de- 
podta sulphur. 

The s^phides and hydrosulphide of ammonium are also foimed dunug 
the decompodtion of albuminoids, and exist in tbe gases formed in burid 
vaults, sewers, etc. 

Azomoaium Gliloride — iW ammoniac^ Ammonii chloriduTn (C*. 8.; 

Sr.) NH,Cl — 53.5 — is obtained from the ammoniacal water of ras- 

works. It'is a tranaluciA fibrous, elastic solid ; salty in taste, ueutrsi in 
reaction ; volatile without fusion or decomposition ; soluble in 11,0. Its 
solution is neutral, but loses NH, and becomes acid when boiled. 

Ammonium chloride exists in small quantity in the gastric juice of tbe 
sheep and dog ; also in the perepintiop, urine, saliva, and tears. 

Anu&onium Bronride — ilmffwmii bromidum (U. 5.)— (NHjBr — 93 
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—IS formsd either by combining NH, and HBr ; by deoompoamg ferrous 
br^dfi with NH.HO ; or by doable decomposition between KBr and SO 
^ white» gramilftT powder, or crystallizea in prisma,' 

which turn y«Uow on exposure to air ; quite soluble in H.0 ; Tolatiie with- 
out decompoeitioD. 

Ammonium Iodide — Ammonii iodidum (U. 8.) NH,I 145 Is 

formed by union of equal volumes of NH, and HI ; or by double decom- 
position of KI and (NH,).ao,. It erystaUires in deliqueecont, soluble 
cubes. 

Salts of Ammonium. 

Ammonium dmmonw ni^ras (K S:)— (NH WO — 80^it 

prepared by neutralizing HNO, with ammooiimi hydrate or carbonate. It 
oyatallizM in flexible, anhydrous, six-sided prisma ; very soluble in H 0 
with considerabls diminution of temperature ; fusee at 160^ (302 ” P 1 and 
deooznposea at 210’ f410’ F.), with formatioo of nitrous oxide : (NHJNO 
— N,0 + 2 H,0. If the beat be suddenly applied or allowed to suttmim 
2S0; (482- P.), NH,. NO. and N.O nrs torlX When U 

oxidant 

SotPHATX^Dwmmoiiw tulpKaie-^Amm&nii $hI- 
phasJU. — 182— is obtained by eoUeedng tbe diatiUaU from 

a mx^ of ammoniaeal gas liquor and lime in H,80.. It forms anbrdroim 
soluble, rhombic 43 iTBtal 8 ; fuses at 140® (284® F.), and is deoomn^Tt 
200® (802® P.) intoifH, and H (NH,)SO,. aeoompoeed at 

. 8 cu*hat*— ifono-ominoaic iuiphate — BwJp/iai^ o/atnmo- 

nia— H(NH),SO— 115— IS formed by the action of HSO. on (NH ) SO . 
It oryatallues m right rhombic prisma, soluble in H 0 and alcobol * ' * 
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Ammonium Acetate-{NH^ formed by saturating 

^tio acid witli NK„ or with aromomum carbonate. It is a white, odo^ 
les^ very soluble solid ; fuses at 80 ® (186®.8 F.). and gives off NH ; then 
wetic acid, and finally acetamide. lAtf, ammonii aettaiu = Spiril of Min- 
flffrerue u an aqueous solution of this salt ' 

Oarbonatea.— Aiurono Cabbowati— X hfltBwon«ecof*o«a<e— Neurni/ a/«- 
fTiontum VCO^+Aq-98 + 18^has been obtaine<1 as a 

« 57 ®talline solid. In air it is rapidly decompos^ into NH. and 

HYDBOAicMoina CAaeowATx — Mmoammonio rar6ona4?— ^etd corbonoU 

wu l>y •aturating a solution of 

jNtt.rtu or ammonium sesquuarbonate with CO,. It erysUUiM in Iftnrs. 
rhombic pnams : quite soluble in H,0. At 60® (140® P.) it is decompo^ 
into NH, and CO,. 

I SESomcAMOXATE— <Sfl( oolMiU^pT^H mUn^Anmtmii <ar- 

txmo/i (U. 5.)— dnimofiice carbonan (Br.) — (NHJH,(0O) — qfii \q pre- 
pared by besting a mixture of NH.Cl and chalk, and condensing tbe pro- 
d«t It cryataUiEes in rhonabio prisms ; has su ammomaoal odor andao 
alkaline reaction ; soluble in H.O. By exposure to air or by heating ita 
solution it is deoompoeed into ^0, NH„ and H(NHJCO,. 

Antlyiloal Charaotera. 



(L> Entirely vdstile at high temperatures. 
(8.) Heated with EHO, the Hiuiuuuiaml O 



(8.) Heated with EHO, the Hiuiuuuiaml Coapounds give off NH, re- 
oognissble.r (a) by changing moist red litmus to blue ; {b) 1^ its odor; 
(c^ by forming a white cloud on contact with a glass rod moistened with 
ilCL 

^ ) With platinie chloride : a yellow, crystaOioe ppt. 

( 4 .) With bydjviKMlio tartrate, In modmtsly coneentTated and neutial 
solution : a white, mystsUine ppt. 

Action on the Eooocmy. 

Rolutionfl of the hydrate and carbonate aot upon animal in tbe 

Mae way as the corresponding Na and £ compounda They, moreover 
disengage NH„ which esura IntSbM dyspnma, untation of the air pas- 
Mgea and suffocation. 

The treatment indicated is the neutralization of the by a dilute 
add. UsusBt the vapor of acetic add or of dilnte HCI must be adminis- 
tered by inhalation. 

H THALLIUM GROUP. 



MtUtU of the Altahne Eartk$. 

CALCiPif— SrBONTirM— BAsmi. 

The membere of this group are bivalent in all their compotinds * each 
foriM two ondee : MO and MO, ; each fonns a bvdrate having weU- 
marked baac characters. ^ 

CALCIUM. 

Si/mbol = Ca— Afomic weight = iO— Molecular wighl = 80 (?)-^ gr. 
= 1.984 — Ducouered by Ihvy in 1808 — from = lime. 

Occura only in combination, as limestone, marble, chalk (CsCO ) : 
gjpeum, selenite. ftlabssUr (CaSO,), and many other minerals In bones, 

egg^ells, oyeter-sbells, etc., asCa,(PO,), and CaCO„ and in many vegeUble 
structurea 

Tbe element is a hard, yellow, very due til a and malleable metal ; fusi- 
ble at a red best ; not sensibiy volatile. Li Jrj* air it is not altered, but is 
converted into CaH,0, in damp air ; decomposes H,0 ; bums when heated 
in air. 

Compounda of Calolum. 

Calcium Moooxido— (lutrl: hme— lAw— Cofjr (U. R ; ^r.)— CaO— 
56— is prepared by beating a native carbonate (limestone) ; or, when re- 
quired pure, by hi^ug a earbonsta prepared by precipitation. 

It occurs in white or grsyish, amorphous masses ; odorless ; alkaline ; 
caustic ; almost mfusible ; sp. gr. 2.3. With H,0 it gives off great heat 
and is converted into tbe hydrate (sfcchinp). In air it becomes ctr-eloclvd, 
falling luio a white powder, having tbs composition CaCO„ GsH 0 . 

Calotum Hydrate— 5/adad hme^Calcw hydrtu (Wr.) — Cab,*0, — 74 
—is formed by the action of H,0 on CaO. If the quantity of H,0 used be 
one-thinl that of (be oxide, Uis hydrate remains as a dry, white, odorku 

^ ^{lei- alkaline in (aate and reaction ; more soluble in cold than in hot 
O. If tlie quantity uf H,0 be greater a creamy or milky liquid remains, 
cream or milk of hme ; a solution holding an e\ces8 in Ruspension. With 
A sufficient quantity of H,0 tbs hydrate is liissolved to a clear solution, 
which is hme water— Liguor cole is (C. R ; Br.). The solubility of CaH,(), 
is ditniuished by tbe presence of allcalies, and is inc)eaee<1 iy sugar or 
uianuice : Ltq, «/<•. (tacehanUu^ Solutions of (JaHjO, absorb CO, 

wiUi formation of a white deposit of CuCO,. 

CUoiutt Chloride— CbAa rhJoriduin [V. S. : /?r)— CaCl,— 111— is 
obtabed by dissolvbg marble in HCI : CaCO, 4> 2HC1 = CaCl/ 4 - H,0 - 1 - 
00,- It ie bitter; deliquescent; very soluble in H,0 ; cryatsllizes with 
6 Aq. which U loees when fused, leaving a white, amorphous iijass ; used 
as a drying agent. 

Cnloudb or Lim— B leaching po^pd>r—Calj ckhnta (T. S. ; ^r.)— is a 
mixture composed chiefly of CsCI, and oalciuiu hypochlorite Ca(ClO), ; pre- 
pared by passing Cl over CaH,0„ maintained iu eioesa. It is s grsyish 
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whiU powder . bitter and acrid in taste ; soluble in cold H,0 ; decomiiosed 
by boiling H,0, aud by tha weakest adds with liberatiou of CL It la de- 
CO, with furuaUion of CaCO., and liberation of hn^ochlorous 
acid, if It be moist ; or of Q, if it be dry. A valaable disinfectaDf. 

Salta of Calolum. 

Calttium Sulphate— CaSO, — 136— occurs in nature as nnh>/dr7t^ , 
and with 2 Aq b gyjfeum, alabatter, telenite ; and b solution b natural 
wsterw TVrro alba is ground gypeumi It oryotalliBoo with 2 Aq in right 
rhombic prisms ; marbgly soluble b H,0, more soluble b H.O containing 
fnw acid or chlorides, when the hvdniiwl mK /(rvnaiimi la f.o«4a.i arP 



(176® F-L or more rapidly between 120®-180® (248‘'-2f>6^ F), it loses its 
Aq and is converted bto a white, opaque maun ; which, W'hen ground, is 
planter of Farvs, 

The ediing of plaster when mixed with H.O, is due to the eonversiou of 
tbe anhydrous bto tbe crystalline, hydrated salt. The ordinary plastering 
should never be used b hoapibla, os, by reason of its irregularities and 
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m CALCIUM GROUP. 



ams. r'lsst^r sunacee may, however, be rendered denw and be highly 
polished, so as to be smoo& and impermeable, by addbg glue and alum, 
or an alkaline sUicate to the water UMd b uiliiug. 
^^osphates—Three are known : Ca,(POJ, ; Ca,(HPO.)„ and Ca(H, 

^PmcALdo PBoepUAt^— 7¥ibaeic or Tietiirof phoffih/ite’^ pheephaiH 

Colcn phoaplwe pneripitoiM (C. S.)— Calcic pha^)ha$ (Rr.)-6a,(TO ) — 
310— oecun lu naiuro b ooils, gi^o, coprolites, pboephurite, b all plinta, 
wd in every animal tiaene and fluid. It is obtained by dissolvbg bone-Ash 
b HCI, filtering, and precipitating vrithNH,HO; or by double decomposi- 
tion between CsCl,and an alkaline phoephate. 'When freshly precipitated 
it is gelatinous ; when dry, a light, white, amorphous powder ; almost in- 
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soluble in pure H O; soluble to a eligUt extent in H O coDtaioiog aju« 
moDiacal Balts, or ^iaCl or NaKO^; readily soluble in dilute aods, even in 

H, 0 charged with carbonic acid. It is decomposed bj fi,SO^ into OaSO, 
and Ca(H POJ,. Hone<sh is an impure form of (X(PO,),, obtained hy 
calcining bones, and used in the manufacture of P ana of euperplioepitate. 

DiCAtcjc Phosphate — Ca,(HPO,), + 2 Aq — 372 + 96 — is a cfTstaUine, 
insoluble salt ; formed by double decompoation between CaCl, and HNa. 
PO, ill acid solution. 

Mosocalcic Phosphate — Acid calcium phosphaic — Superphoiphctie ‘*f 
lime — Ca(H,PO,), — 23^ — exists in brain tissue and in thoee animai liquids 
whose reaction is ackl It is also formetl when Ca,(PO,), is diasoWed in n\i 
acid, and is manufactured, for use aa a manure, by decomposing booe^isb 
with H,SOj. It crystallizes in pearly plates ; very soluble in H,& Its so- 
lutions ore acid. 

Physiolooical. — A h three calcium phosphates, aeccm puled by the cor- 
responding Mg salts, exist in the anim^ economy. The tricolcic ealt occurs 
in all the solids of the body and in all fluids not having an seid reaction, 
being held in solution in ^e latter by the presence of chlorides. Id the 
fluids it is present in very small quantity, except in the milh, in which it is 
comparatively abundant ; 2.6 to 3.95 pe^ per 1,000 in human milk, and 

I. 8 to 3.87 parts per 1,000 in cow’s milk ; eoDstitoUiig about 70 per cent 

U9 

of the ash. The bonen contain about 36 parts of organic matter, coml lined 
ivitb 65 parts of mineral material Tbe average of human boue-aah is : 
Ca (POj. — 83.89 ; CaCO. — 19,03 ; C i. cuiobined with Cl, FI. aud organic 
acids— 0.36; FI— 0.23 ; Cl— 0,18. The average qunnlity of Ca,(POj. in 
n\x\^ adult bones ia 57 per cent ; that of CaCO., lU per cent. : and tlini of 

cent In pathological eouditious the couipoaitiou of 
boue is TQodifled as shown iu the following table : 

A3(u.ysbs or Boxes. 



tn 100 p«ru. 



CA|icc*n. 

EAt* 

Tf((«k1r uhuajjhllM 
Ciinoiti Huarld«. 
C»l6luui r»rljunAt« ,. . 
Tmiik^nmc Mhodphkt# 

... 

(>r|nn.« m»U«r . . 

At» 



111 

W.B 

IV a 
I H 



« 9 
M i 



i 19 



* III irirkli'k pho*- ^ 

T'hftM 



h 

111 



W.iW 

W.IS 

UM 

.1.IM 

n w 

w.W 

TSOI 

si.ej 



S 

I 



I 



SS.M 

4 .I 6 

MW 

fM 

1 W 
l.tt 

•«.W 

M.SI 

f 

a 

I 



i 



,'S . 

ts w 

S.ll 

taw 

an 

Q.W 

j.w 

SI u 

lass 



h 



»4 

1 

s 



k 

e 



i 

a 



ft 

ill 



Tte* 


[««}i 


m.m I 


4I.A 




i.» 




«.SB 


I.W 


14.TB 

l.OO 


ts • I 

1 


[si.u 


^«e 


nw 


aOQ 


t.w 


e.4i 


a« 


1 «ca 


0« 


• 1 




i« 


1 1 n 


l.ot 


am 


VMI 


I.W 


O.Vl 


TV.4U 


m It 


wot 


IVW 


•aw 


mm 


W.W , 


•ijn 


W.tt 


w.w 


1 


1 









Tlie tr^fk consist largely of Ca,(POJ, : tbe dentine of human moUra 
containing 60.72 per ceot, and the enamel 89.82 per cent 

From the tricalcio phosphate is frequently deposited, either in 

the form of an amorphous, gr^ular sediment, or sa calculi Ibe diesfrte 
salt occurs occasionally in urinary sediments, in the form of needle* 
slia)>ed crystals arranged in rosettes, aod also in urinary calculi. Tbe 
•nviiiffi 'ilriv Halt is always present in acid urine, constituting, with the cor- 
respondiug magnesium salt, tbe earthy pliO*phoies^ The total eUmiDstioii 
of H PO, by the urine is alKiut 2.76 grams (42.5 gmot) in 24 hours; of 
whU'ii two-thirds are in combination with Na and K ; and ooe-third with 
Ca and Mg. Tbe hourly elimioatioD follows about tbe same viriation as 
that of tbe cblondes. total eliminatLon is greater with animal Uum 

with vegetable food; is diminished during prepmanev; and is above tbe 
normal during excessive ruentAl work. The eUmioation of earthy phos* 
plmtes is greatly increased in otieomalacio, often eo far that they are iu 
excesB of the alkaline pboepbatea 

So long as tbe urine ia arid, it contains the soluble acid pboephates; 
when the reaction becomes alkaline, or even on loss of CO, by expoanre to 
air, tbe aci<l phosphate ie converted into the iu soluble Ca,<PO,),. Alkaline 
urines are for this reason aim oat always turbid, and become clear on tbe 
a<ldition of acid. It is Id such urine that phoaphatic calculi are invariably 
formed, usually about a nucleus of uiic acid or of a foreign body. If tbe 
alkalinity be due to tbe formation of ammonia, the trimagnesic pboq>hats 
is not formed, but ammonio-magnesiaD phosphate (^. o.). 

determinalion of phoftpkaie/* tn urine . — A process for deter- 
miniog the quantity of phosphates in urine is based upon the fonnatioii 
of tbe insoluble uranium phosphate, and upon the production o4 a 

IjO 

hrowu color when a solution of a uranium salt is brought in con- 
tact with a solution of potasatum fsrrocy snide. Four solutaona are re- 
quired : (1) a Handard $Qlaiion, of dtsocfic photphaie, made by dissolving 
10.085 grams of crystallized, non effloresced H^a,PO, in H^O, and dilating 



to a liUe ; (2) an acid sdulion of eodium aedete, made by dissolving 100 

S I 2 DB sodium acetate in H,0, adding 100 c.c. glacial acetic acid, and 
uting with H,0 to a litre ; (3) a etrong solution of polassium /errocy- 
anide ; (4) a eUmdard edution ofvraniam acetate, made by dissolving 20.3 
grams of yellow uranic oxide in glacial acetic acid, and diluting with H,0 
to nearly a litre. Solution 1 serves to determine the true strengtii of this 
solution, as follows: 60 c.c. of Solution I are placed in a beaker, 5 c.c. of 
Solution 2 are added, the mixture heated on a water-bath, and the ui'auium 
solution gradually adds<l from a burette until a drop from Ujs beaker pro- 
duces a brown color ^hen brought in contact witli a drop of the fenocy- 
anide aolutioD. At this point tbe reodiug of the burette, which indicates 
tha number of c c. of the uranium solution, corresponding to 0.1 — P,0.. is 
taken. A quantity of H,0. detennined by oalculation from the result thus 
obtained, is then added to tbe remaining uranium solution, such as to 
render each c.o. eouivalent to 0.005 gram P,0,. 

To determine ue in a urine: 60 c.c. are placed in a 

beaker, 5 c.o. sodium sce^U solution are added ; the mixture is bested 
on the water-bath, aod the uranium solution delivered from a burette until 
a drop, removed ^m the beaker and brought in contact with a drop of 
femeyanide solution, produces a brown tinge. Tbe burette reading, 
multi^ied by 0.006, gives the amount of in 50 o.e urine; 4nd thi^ 
multiplied by ^ the amount of urine passed in 24 hours, gives the daily 
elimination. 

To determine tbe earihy phoi/phate*, a sample of 100 c.c. urine is ren- 
dered alkaline with NH^HO and set aside for 12 hours ; tbs precipitate is 
then collected upon a filter, waahed with ammoniacal water, brought iuto 
a beaker, dissolved in a small quantity of acetic acid ; the solution diluted 
to 60 c.c. with H^O, treated with 6 c.c. sodium acetate solution, and the 
amount of P.O. determined aa above. 

Caloium Carbonate — OaCO^— 100— tbs most abundant of the 
natural compounds of Cs, exists as limetlone, calcepar, chalk, marlAe, Ic^ 
juur, end orrogonite ; and forms the basis of corals, shells of cruatecea 
and of molluscs, etc. 

The precipUded ehoOc—Calcii wrionaa pr^pitata t C. S. ; .Sr.)— is pre- 
pared by precipitating a solution of CaCl, with one of Na,CO,. Frrpared 
chalk^Creia pneparata (IT. S . ; hr . )— ie native chalk, purified by grinJlDg 
with H.O, diluting, allowing the coarser particles to subside, decanting 
the still turbid liquid, collecting, and drying the finer particles ; s process 
known as rfulhefioa. 

It is a white powder, almost insoluble in pure H,0 ; much more soluble 
is H«0 containing carbonic acid, the solution being regarded aa eontioning 
hydrocalnc atrbonale ^CsfCOA. At a red heat it yields CO, and CaU. 
It ia decomposed by acius with nberatiou of CO,. 

PsYSKHooicAu -Calcium carbonate is much mors abundant i:i the lower 
thau in tbe higher forms of animal life. It occurs in the egg-shells of 
birds, in tbe braes and teeth of all animals ; in solution iu the saliva and 
urine of tbe herbivora. and deposited in the ciy'stalline form, as Uoliffte, in 
the internal ear of man. It is deposited pathologically in ealcifleations, in 
parotid ^ouli, and oocsaioDally ia human urinary calculi and sediments. 
Calcium Ogalata — Casalale of lime — CaC.O,— ‘128— exists in tbe 
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mp of many plants, and is formed sa s white, erystalline precipitate, by 
douUe decompositira between s Cs ssJt snd sn alksline oxidate. It is in- 
eolubie In H,0, acetic add, or NH^HO ; soluble in the mineral acids and 
in Mhition of 

PmoLootCAL.— Caloum oxalate is taken into tbe body in vegetable 
food, and is formed in tbe economy, where its production is intimately 
connected with thst of uric acid. 

It occurs in the urine, in which it is increased in quantity when large 
amounts of vegetable food are taken ; when swUing wines or beers are 
indulged in ; and when the carbonates of the alkies. Ume-water and 
lemon-juice, are administered. It is deposited ss s urinary sediment in 
the form of small, biiUiani octahedra, having the appearance of the backs 
of square letter-envelopes ; or in dumb-bells. It is usuallv deposited from 
sdd urine, snd accompanied by crystals of uric add. Sometimes, how- 
ever, it occure in urinee undergoing alkaline fermentation, in which cose 
H is accompanied by crystals ox ammonio-magnesiaa phosphate. 

The renal or vesical calculi of coldum oxalate, known aa mviberry cof- 
cufi, are dark brown or gray, very hard, occasionally smooth, generally 
tubeomlated, soluble in HCl without effervescence ; and when ignited, they 
blacken, turn white, snd leave an Eilkaline residue. 

Afialyrtioul Ohanoton. 

(L) Ammonium sulpbydrate : nothing, unless the Ca salt be the phos- 
phate, oxalate or fluoride, when it forms a white ppt. 

(2.) carbonates : white ppt ; not prevented by the presence 

of ammcxuacal salta 

(3.) Ammonium oxalate : white ppt ; insoluble in noetic acid ; soluble 
in HCi or HNO.. 

(4.) Sulphuric acid: white ppt., from solutions which ore not too 
dilate ; very tparingly soluble in ^0 ; insoluble in alcohol ; soluble in 
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•odium hyposulphite solution. 

(6.) 8o^um tungstate : dense white ppl, even from dilute soiutione. 
16.) Colors the £sme of the Bunsen burner reddish-yellov. and exhib- 
its a Bpectninx of a number of bright bands, the most prominent of which 
ne : X = 6265, 6202. 6181, 6044, 5982. 5933. 5643, and 5617. 

STRONTIUM. 



It is prepared by beating its chloride with Na, It is a hard, light mal- 
leable. duct^, white metal. It buna with great brilliaac)* when heated in 
air (msgneaium light), but may be diatUled in H. It decompoaea ^apor of 
H,0 when heated ; reduces C6, with the aid of heat, and combines directly 
with 01. S, P, As, and N. It dissolvea in dilate acide, but is not affected 
alkaline aolutiooa 




= tr— iM^Al xsS7.4— rr. = 16c 

Aa •lami, BM M m to. oofloning prluelMUr Sa lha aLaarmU bMaMoiUM (COA) 

Hfu (90, Sr). lueonpoBbdi rnvaiblB tKoMotf C» «pd to It* sKnC* U u«d ill MkM r«4 Ite. 

AaiirtiGd AgrMTCr«.-Uo B«h»*e*nke to vUli ftlkallne ourMoacn (X> OkldaBBl* 

ptoM ft vbiw ppc vbieh furmi ilowlr ; ttj lAlfthici o( ftloohoL (t ) Tba e«*|muMl 0 fWsr 

Um BoiiMri Sftttft r«d. or, *a obaorved Ibrongfi bloft ylMi. pgrpka or raae eolor d*s* 

e«iB of bftodft, of wbMblbo omW proBiiMOl ftn: a s HSiSW, S06S. 9CWI, 4Sf>. 

BARIUM. 



Symbol = Ba — Atomic weight = 136.8 — Molecular uwujAi 273.6 (f) — 
Sp. gr. = 4.0 — Discovered by Dacy, 1808 — Same from 3vw ss heavy. 

Oocura onW in oombixkation, prinoipaUy sa Aeouy spar (£aSO^) and 
wUheriie (&0O,). It is a pale yellow, mailesble metal, quiwy oxidised 
in air. snd decomposing H^O at ordina*T temperatures. 
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Compounds of Barium 



Oxides,— B aatuv Monoxidx — BaO — 152.8— is prepared by calcining 
the nitrate. It is a giayUh-white or white, amorphous, caustic solid. In 
air it abaorbe moisture and GO,, and oombinea with H,0 as does CSaO. 

Baxxttw Dioxide — BaO, — 16& 8— is prepared by beating the monoxide 
in 0. It is a grayish-white, amorphous solid. Heated in air it is decom- 
posed : BaO, = BaO -h 0. Aqueous acids disaolre it with fojaastion of a 
nai^c «Jt and H,0,. 

Barium Mooohydrate — Chusfic 6oryte — BaH,0, — 1 70. ^^is prepared 
^ the action of H,0 on BaO. It is a white, amoi^bous solid, soluble in 
H,0. Its squeoua solution, Mryla vsaier, is alkaline, and absorbs CO, with 
formation of a white deposit of BaOO,. 

Barium Chlorld&^BaCl, *f 207.8 -t- 36— is obtaiued by traat- 
ing Ba& or BaOO, with HCl. It cryataUixea in prismatic plates, perms- 
aent in air, soluble in H,0. 

Saits of Barium. 



Barium Nitrate — Ba(NO,), — 260.8^ia prepared by D«ulralixiDg 
HKO, with BaOO.. It forms octahedral crystals, soluble in H,0. 

Barium Sulpoate — BaSO,— 232.8— occurs in nature as heavy spar 
and is formed as an amorphous, white powder, insoluble in scida by 
double decomposition between a Ba salt and a sulphate in solution. It is 
insoluble in &0 and in acida It is used as a pigmeut. permanent white. 

Barium uarboaat^—BaCO,— 196.8 — occurs In nature mwUhemte, 
sad is formed by double decompomtion between s Bs salt and a carbonate 
in alkaline eolutaon. It ia a hesvy, amorphous, white powder, insoluble In 
H«0, solubls with efEervesoence in acids. 

Analytical Gharaotan. 



fl.l Alkaline carbonates: white ppt.ln alkaline eolaUoa 

(2.) Hulphoiio acid, or calcium sulphate: white ppt; insoluble in 

(3.1 Sodium phoephate : white ppt; soluble inHNO^ 

(4.) Colon the Bunsen flame greenisb-yeUow, and exhibits a spectrum 
of several linea the most prominent of which are : A s 6108, 6044. 6881, 
6636. 

AotlOD on tlia economy. 



The oxides and hydrate act as corrosiTea by virtue of their alkalioiW. 
and also as true poisons All soluble compounds of ^ end those wbj^ 
are readily converted into soluble compounds in the stoinach, are activelv 
^ ^M tous. Soluble sulpbates, follow^ by emetics, are indicated as anti- 



IV. MAGNESIUM GROUP. 



MAonanm — Zme — C adiock. 

Each of thees elements fbrmaa single oxide — a corresponding basic liy- 
Ante) azid a aeries of salts in whi<^ its atoms are bivalent 
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MAGNESIUM. 



Symbol Mg — Atomic weight = 24 — Moiecultir tveighl = 48 

gr. = 1.76— /beer at 1000® (1832® F .) — Discovered by iDoty, 1808. 

Occurs os carbonate In dolomite or magnesupi Hmestone^ and as silicate 
in mice, asbestos, soapstone, meerschaum, talc, and in other miuerala It h\t n> 
accompanies Ca in the forms in which it is found in the ^tTnal uid vege 
table worlds 



CompouDdjs of Magnesium. 

Magnesium Oxide — Calcined magnesia — m<7^?r«4 (F. *S. ; Jir .) — 
— 40 — is obtained by calcming the carboDate, hydrate, or nitrate. 
It is a light bulky, tasteless, odorFess. amorphous, white powder ; alkaline 
in reaction : almost insoluble in H.O ; readily soluble without effervescence 
in scida 

Magnesium Hydrate — MgH,0, — 68 — occure in nature, and is 
formed when a solution of a Mg salt is precipitated with excess of NaHO in 
absence of salts. It is a heav>*. white powdei', insoluble inH^O ; 

absorbs CO,* 

Magneuum Chloride — MgCl — 96— is formed when MgO or MgCO, 
is disM^ved in HGl. It is an exceedingly deliquescent, soluble substance! 
which is decomposed into HCl and when ite aqueoua aolutions are 
evaporated to drynesa 

Salta of Magnesium. 

Magnedum Sulphate — Ej>som saU — SediUz salt — Magnem sulphas 
(17. S .) — Magnesifs sulfas (Br .) — MgSO + 7 Aq — 120 + l26 — esisrs in 
solution in sea- water sud in tbs waters of many mine mil springs, esjM^dnlly 
tboee known ss bitter waters. It is formed by the notion of H.^SO. nu Mg 
CO.. It crystaUixea in rmbt rhombic prisms ; bitter ; slightly efferves- 
cent, and quite soluble in H,0. Heated, it fases and gradu^v loses 6 Aq 
up te 132® (269®.6 F.) ; the last Aq it loess at 210® (410® F.). ' 

Phoapbalea. — Resemble those of Ca in their constitution and proper* 
tiea, and accompany thsm in the situations in which they occur in the ani* 
maJ body, but in much amaller quantity. 

Magneeium also forma double pboaphatea constituted by the substitu- 
tion of one atom of the bivalent metal for two of tJio atoms of baai<' hy- 
drogen, of a molecule of phoepbonc scid and of an atom of an alkaline 
meid, or of an ammonium group, for the remsiniug basic hydr>gon. 

AiDfOKio-MAOvmA)4 PaosTSATE— TVipA' pho^phat'^ — Mg^lH^PO -i- 6 

Aq — 137 + 108 — ia produced wheu an alkaline phosphate and Nil 1^0 ure 
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addedteaeolutiou contalni^ 3^1g. When heated it is converted into mag- 
nesium pyrophosphate in which form U,PO, and ure usually 

wsiffbaa to quantitative anal^wia 

In the urine, alkaline phosphatea and magneaium salts are always 
preaeni. and oonsequently when, by decomposition of urea, Uie urine 1^ 
comes alkaline, the conditiona for the formation of this compound aro 
fulfilled; and being practically insoluble, especially in the pie^ence of 
•icesB of phosphates and of ammonia, it is deposited in oy^stalH, usually 
tabular, sometimes feathery and stellate in foim. When it is formed iu 
tbe bidder, in tiie presence of some boily to serve os a nucleus, tlie 
cryataliizaUon takes place upou the nucleus and a fusible calculue is 
piMuced. 

Carhonatafl. — MAOS'Esrtns CiumoaATx— AVu^roZ carbonate— MgCO,— 84 
— <zute native in magnente, and. combined with CaOO„ in dolomite. It 
cBDDot be formed, like other carbonates, by decomposing a Mg salt with 
an alkaline carbonate, but may be obtained by passing CO, tli rough H O 
bolding tetramapieaic tricarb^ate in suspension. 

TiuacAomic Dicaxboxate— (M gCO,)^gH,0, + 2 Aq— 220 i- 36— is 
formed in small cxy'stals when a solution of MgSO^ is precipitated with ex- 
cess of Na,CO, and the mixture boiled. 

TmiMAOXESio TaiCAXBOXATE— ifapTwm (dba — Magnesii carbonas (F. 

Magneeue carbonas {Br.)— 3(MgCO, )M gH,0, + 3 Aq — 3 10 54 — occu rs in 
commerce in light, white cubea composed of a powder which is amorphous 
or partly eryst^line. It is prepared by precipitating a solution of MgSO. 
with one of Na,CO,; if tbe precipitation occur in cold dilute aolutions 
(Magnetite carbonas l<evU, Br.), very little CO, is given off; a light, bulky 
precipitate fidls, and tbe solution contains magnesium, probably in the 
form of the bicarbonate Mg(HCOJ, ; this solution, on st^ding. cleposits 
crystals of the carbonate, MgCO, -^ 3 Aq. If hot concentrated solutions 
be used and tbe liquid i hen boiled upon the precipitate, CO, is given off, 
and a denser, heavier precipitate ie fortne<l, which varies in composition 
iccordiog to the length of time during which tbe boiling is continued, 
and to the presence or absence of excess of sodium carbonate. The 
pharmaceutic^ product frequeutly contains 4(MgCO,),MgHjO, + 4HpO. 
or even 2(l^rCO,),MgH,0, -i- 2E,0. All of these conipounds are very 
sparingly soluble in H,0. but much mors soluble in H,0 cem tain lug am- 
mosia^ saJta 

An&lytioal Cbaraoters. 

(1.) Ammonium hydrate : voluminous, white ppt from neutral solu- 
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tiona. 

vl.) PotAdb or soda: TolvuDinoua, white ppL from warm aolutiotm; 
prevented hy the presence of NH, aalte and of certam organic aubetaocea 

S J Am^niuni carbonate : aUglit ppL from hot aolutiona ; prcTeuteil 
e presence of NH, salta 

(4.) Sodium or potassium carbonate : white ppi, beet from bot solu- 
tion : prevented hy t)ie presence of NH. compound 

Dieodic phosphate : white ppt in bot, not too dilute eolutiona 
(d.) Oxalic acid : nothing alooe» but in preeence of NH.HO a white 
pph; not formed in presence of NH^GL or salts of KH,. 
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ZINC. 

S7jmboi = Zn — ivnghi = d4.0 — wexghi = C40 — 5/x 
gr. ^ 6.862— 7.216— at 415^ (Vr F.)^£Haiiis ai 104<P (1904’ F.). 

Occurs principally in rtifamine (ZnCO^) ; and Uendi' (ZnS) ; also as 
oxide and ailicate; never free. It is separate from its ores by calcining, 
roaetitig, and distillation. 

It ie a bluial)-white metal ; crystalline, granular, or fibrous ; quite mal* 
lesble and ductile when pure. The commercial metal is usnally brittle. 
At 130^-150 (266^-302^ F ) it is plitible, and becomes brittle above 
200 '-*211) ' (a02Mia= F.). 

At 500^ (032' F. ) it bums in air with a greenish- wliite flame, and gives 
off snowy white Hakes of the oxide (/enu^tirMopAw o; nii album ; i»Gmph<h 
Ur), lu moist air it becomes coated witn a film of bydrocarbonaie. Jtde- 
oomposes steam when heated. 

Pure H,SO, and pure Zn do not react together in the cold ; if the add 
be diluted, iiowever, it dissolves the Zn with evolution of 11 and formation 
of ZnSO,, in the presence of a trace of Pt or Cu. The commercial metal 
dissolves readily m dilute with evolution of H and format loo of 

Zii^U,, the Action being accelerated in presence of Pi, Cu, or As. Zinc 
surfaces tliuioughly coated with a layer of an amalgam of Hg and Zo are 
only Athicked by If they form part of closed galvanic circuit ; benoe 

tlie eiucs of unlvanic batteries are protected by arndpantofion. Zinc also 
decomposes UNO,, HCl, and acetio acid. 

\7ben required for toiicological aoalyeia, zinc muci be perfectly free 
from As and sometimes from P. It is better to test samples until a pure 
cue iH found than to attempt tlje purification of a contaminated melal 
Zinc surfaces are readily att^ked by weak organic adds ; vessels of 
gaiijanized ii oft or »htet tine should therefor never hs used to contain arti- 
dee of food or medicinea 

Compounda of Zlno. 

Zlno Oxide — Zinci ondum {U. S.; Pr.}— ZnO — 80.fi— is prepared 
either hy calcining the precipiUted carbonate, or by burning Zn in a cur- 
rent of air. An impure oxtae, known as tuUy» is deposited in the flues of 
sine furnaces and in those in which brass is fused. When obtained by eel* 
dnation of the carbonate, it forms a soft, white, testeleea, and odorlsee 
powder: when produce<l by burning the metal, it occura in light, volumi' 
nous, white moseea It is neither fusible, volatile, nor decompoeable by beat, 
and is completely insoluble in neutral solvents. It dissolves in dilute acids, 
with formation of the corresponding salta 

It is use<l in the arte se a white pigment in place of lead carbonate, and 
is not darkened by 

Zino Hydrate — Z(<H,0, — not fonned by union of ZaO and 
H,0 : but is produced when a solution of a Zn salt is treated with KHO. 
Frealiiy prepared, it is very soluble in alkalies and in solutions of NH, 
salts. 

Zlno Chloride — of tine — Zind cMoridum (U. & ; Br.) — ZaCl, 
Aq-I35.fi 16— is obtained by dissolving Zn in HCl ; or by beei* 
ing Zn in Cl. It is a soft, White, very deliqueeoent, foiibls, volatile msM ; 
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vexy* soluble in H,Oi somewhat lees ao in alcohoL Ita solution has a 
burning metallic taste ; destroys vegetable tieeues ; diseolvea silk ; and ex* 
erts a strong dehydrating action npon subetances in geneni 

In dilute solution it is usml as a disxnfectant and autisepCic (Afraeti's 
Jtuid), as a preserrative of wood and as an embalming injectioD. 

Salts of ZIdo. 

Zlno Sulphate — While vthiol-^Zinci Kuipkaa (C*. 8. : Jir.) — ZdBO. 
+ nAq — 160.9-fnl6— U fonned when Zn. ZnO, ZuS, or ZnCO, is dissolved 
in diluted H.,SO,. It cryatalliaes below (66^ F.) with 7 Aq ; at 3(P 
(86® F.) wiUi C Aq ; between 40^-50* (104^-122 ' P ) with 5 Aq ; nt 0® 
(32^ F. ) from concentrated acid aolniion witli 4 Aq ; from a boiling eolu- 
lion it is precipitated concentrated H,SO^ vridi 2 Aq ; from a saturated 
solution at 100“ (212^ f.) with 1 Aq ; and anhydrous when the salt with 
1 Aq is heated to 238° (460^ F.). 

The salt usually met with Is that with 7 Aq, which is in large, colorless, 
four-sided prisms ; offlorescent ; very soluble in H,0 ; sparinglv soluble iu 



weak alcohol Ite .solutions have a strong, styptic taste ; coagulate albumin 
when added in moderate quantity, the coagulum dissolving in an excess ; 
and form inaolublepi'ecipi tales with the tannins. 

CarbODaiea. — Z inc CA^oN.^Ts—ZaCO,— 1*24.0 — occurs in nature as 
calamine. If an alkaline carbonate be added to a solution of a Zn soli, the 
neutral cArbonate. as io (he ciise of Mg, is not fonueel, but an oxycarbo- 
nate, nZiiOO,. i«ZuH,0, fZtnc* cur/tonoif [U. S.: Br.)'], whose composition 
varies with the cooUitions under which it is fonned. 

Analytloal Cboraoters. 

(1) Hydrate of E, Na or NH : white ppt, soluble in excess. 

(2.) Carbonate of E or Na ; white ppt., in absence of NH^ salts. 

(3.) Hydrogen sulphide, in neutral solution : white ppt. In presence 
of an excess ox a mineral acid, the formation of this ppt. is prevented un- 
less sodium acetate be also present. 

(4.) Ammonium sulphydrate r white ppt., insoluble in excess, in 
EfiO, NH^HO, or acetic add ; soluble in dilute mineral acida 

(5.) Ammonium carbonate : white ppt, soluble in exces& 

(6.) Disodic phosphate, in alienee of NH. salts : white ppt., soluble 
in acids or alkalies. 

(7.) Poteasium ferrocyanide : white ppt., insoluble in HCl. 

AotioD on the Economy. 

All the compounds of Zn which are soluble in the digestive fluids be- 
have aa true poisons ; and solutions of the chloride (in common use by 
tinsmiths, ana in disinfecting fluids) have also well-marked corrosive 
properties. When Zn compounds are taken, it is almost in variably by 
mistake for other substances : the sulplute for Epsom sslt, and solutions 
of the chloride for various Imxude, gin. fluid msgue^ vinem, etc. 

Metallic zinc is dissolved by solutions containing NaCl, or or^nio 
acids, for which reason articles of food kept m vessels of galvanized iron 
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become contaminated with zinc compounds, and, if eaten, produce more 
or less intense symptoins of iuloxicaUon. For the same reason msterials 
intended for asxalysis, in cases of supposed poisoniog, thouid ne\jer be 
packed in jars doted bg tine cope. 

CAEMIUM. 

Symbol s Cd— dfmnic weight s 111.8— ifcifecufdr wight s 111.8— 
gr. =8.604— /iises at 227®.8 (442^ F .)— at 860^ (1580^ F.). 

A white metel, malleable and ductile at low temperature, brittle when 
heated ; which accompanies Zn In certain of ite ores. It resembles rino 
in its physical as wall as its chemical charaotere. It is used in certain 
fusible aUoys, and its iodide is used in photography. 

AuAUTic.a CsAfiACTEsa— Hydrogen sulphide: bright yellow ppt; insol- 
uble in NU.US and io dilute acids and alkaUes, soluble in boiling HNO, 
or HCl 

V. NICKEL GROUP. 

NlCBZt^CoSAtT. 

These two elemeots bear some resemblance chemically to those of the 
Fe group ; from which they differ in forming, so far as known, no com- 
pounds similar to the ferrates, chrometes, and manganates. They form 
compounds corresponding to Fe,0,, but those corresponding to the ferric 
series are either wanting or exceedingly unstable. 

NICKEL. 

= N1 — Atomic tsetpAf = 58 — 3p. gr. = 8.687. 

Occurs in oombination with S. and with 9 and As. 

U is a white metal, hard, slightly magnetic, not tarnished io air. 
German sdoer is an alloy of Ni, Cu, and Zn. Its salts are green. 

Analytical Characten. 

1 1.1 Ammonium sulphydrate : black ppt ; insoluble in excess. 

2.) Potash or soda : apple*green ppt. in absence of tartaric acid ; 
insoluble in excess. 

(3.) Ammonium hydrate: apple-green ppt. ; soluble in excess, form- 
ing a violet solution which deposits the apple-green hydrate when bested 
-itb KHO. COBA1.T. 

Stftnitol = Co — Atomic ic^ight = 68.9 — gr. = 8.5-8. 7. 

Occurs in combination with As and 8. Its salts are red when hydrated, 
and usually blue when anhydrous. Ita phoephate is used ss a blue m- 
ment 
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Anmiytloftl Ghanotm. 

(1.) AmmoDiuro Bulpbjdnte: bUck ppt ; i&Bolablfl in rintm 
(!3.) Potash: bine ppL ; turat r«d. atowlT in tbe ookL. qxiieUj whan 
haatad ; not fomed in the cold in pmeuce of NH^ ealta. 

(9.) Animonium hydrate: blue ppt ; tuma red is abaeoee of Mir, 
green in ita presence. 

YL COPPER GROUP, 



dinolrisg (Cu,)0 is HCl, without eontact air ; o: bj tho aotdou of 
rodnoiiig agente on eolutiooc of CuOl,. It la a ber.rj, white powder ; 
turns holat and blue by exposure to light ; soluble in ECI ^ insoluble in 
It fonna a cryitallizahlo compound with CO ; and :tc solution in 
Hul is used in snaljsic to absorb thet ga& 



Copp] 



•MxBcuay, 



Each of these elements forme two eeriee of oompounde : one containe 

/^\V 

eompounde of the bivalent group | I / I or (Hg,)' which are deiignaUd 



quaseant ; very eoloble in H,0 and in alcohol. 

Salts of Copper. 

Cuprlo Nitrate— Cu(NO,), ^187. 2-ie formed by diesolviDg Cu 
CaO. or CuOO, in HNO,. It cryMaUixee at 20®-26* (Q8*-77® F ) with 
3 Aq ; below 20* (68* P.) with 6 Aq, forming blue, deliquescent oeedlea 
Strongly heated, it ie oo&Tertad into OuO. 



by the termination oue ; the other contain e eompounde of single, bivalent 
stome Ou ' or Hg \ which are designated by the termination to. 

COPPER. 

SymM = Cu (CUPRUM)— .4 (otntc weiffhi = 63.1 — MoUcuJa^ weioAi 
= 127 (?>— ^. = 8.914-8.962— /We at 1091* (1996® F.). 

OoconiENcn — It ie found free in eryeiale or amorphous mewee, some* 
times of great sire ; also a eulpbide. copper pyhtea ; oxide, rvby ore and 
b/at'ik orufer; and basic carbonate, malachi/e. 

PaoFxnrxsB. — Physical. — A yallowish-red metal ; dark brown when finely 
divided ; very malleable, ductue, and tenacious ; a good eoDd\ictor of beat 
and electricity ; has a pecoUar. metallic taste and a characteristic odor. 

CAemura/.—^Jt is unaltered in dry air at the ordinary temperature ; but 
when bested to redness is oxidix^ to CuO. In damp air It becomes 
coated with a brownish film of oxide ; a green film of l)sstc carbonate ; or. 
in salt air, a green film of baaio chloride. Hoi R.SO, disaoives it with 
formation df CuSO, and SO. ; it is dissolved by HNO, with fonnation of 
Cu(N0,}^ and NO ; and by KOI with liberation of K Weak acids form 
witii it soluble salts in preaentsa of air and moisture. It is dissolved by 
KH.HO. in presence of oir. with formation of s blue solution. It combines 
directly with Cl, frequently with light 

Compounds of Copper. 

Oxides. — Cuprous Oimi— or red ofide of copper — 

142.4— is formed by calcining a mixture of (Cu,)Ct, sna Na^CO, : or s 
mixture of OuO ana Cu. It is a red or yellow powder ; permanent iu air ; 



a >, gr. 6.749-6.093 ; fuses at a red heat; sasily reducsd by C or H. 
sated in sir it is converted into CuO. 

Cupuc OtfDE^Sinooide or 6/scJ: orufc ceppvr— CuO— 79.2^is pr^ 
oared by beating Ou to dull redness in air ; or by calcining Cu(NO,>, ; or 
by prolonged boiling of the liquid over a precipitate produced by t jesting 

lo9 

s eolution of s cupric mlt, in presenoe of glucose, with KHO. By the last 
method it is sometimes produoed in lyommer's test for sugar, wbsn an 
exoeMive oueutitT of CuSO. has been used. 



SMive queutity of Cu80. hss been used. 
It is a Usok, or dark reddish-brown, am 



It is a black, or dark reddish-brown, amorphous solid ; readily reduced 
by C, H, Na, or E at comparatively low temperaturea. VHien heated with 
organic aubstanoee it givee up ita 0, oonverting the 0 into CO, and the H 



mo H,0 ; C,H O -f- 6CuO = 6Cu -4- 2CO. ^ 3H^O ; a pr o ^rty which 
renders it valuaUo in orgabk tnalyu as oy heating s known weight of 
organic mibstsace with CuO and wejriiing ue amount of CO. and H,0 
pr^uoed, the peroeotage of C sad H may be obtained. It msaolves in 



acids with formation of mlta 

Hydrates^— ^opsoos Hmaars- (Cu),H O, (7) — 160.4 (7)— is formed as 
a yellow or red powder when mizM solutions of CuSO and KHO are 
bested in preeeace oi gloooee. 8j boiliog the eolation it is rapidly dehy- 
dnted witn formation of (OuJO. 

Cmu Htwuit CuH, 0,^97.2— is formed by the action of EHO 
upM KlutioD of CuSO,^ in abesnee of reducing a^ntv and in the cold. 
It is a bluish, anm^oos powder ; very upstabiA and rsodily dehydrated, 
with fnnnstion of ^0. 

flijdphidss — Cupuuus SoLPuzDs — S%tbtulpkide orproiovWpki^c of copper 
— Cu,9— 158.4— ooeufs in nature as copper gUuKt or ckalcosins, and in 
toa^ double sulphides, pyriies. 

6vroo SciMOS — Cu&k-9&3— is fonne<l by the actiem of H,8 or of 
NH^HS on sohiiioni of cupric saha It is almost black when m<^, 
greenish-brown when d^. Hot HNO, ozidisee it to CuSO^ ; hot HCl 
oODverts it into OuCl,, with separation of 8, and formation of ^8. It is 
^isringly ooluble in NH.HS, ita solubility being increased by the pres- 
ence of organio matter. 

Ohlorldss.— Cmooc OELomm—SMbchiorideorprotfichloride — (Cu,)Cl, 
^197.4— u fxepared by besting Ou with one of m of Hg ; hj 



mm water oi copper mines ; (8) by exposing Cu, moistened with di- 
lute H,SO , to air : (4) by beating Co with 6,SO,. 

As ordinarily erysttiliaed, it is in fine, blue, oblique prisms ; soluble in 
, . . H,0 ; insoluble in alcohol j efflorescent in dry air at 16^ (69* F.), losiog 2 

for tmpki Aq. At 100" (212* F.) it stiU retains 1 Aq, which it Joses at 230* (446® 
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F.), leaving a white, amorphous powder of the anhydrous salt, which, on 
we, some- taking op h, 0, i*<^umes its blue oolor. Its solutions are blue, add, 
y ore and styrtc, and metdhc in taste. 

. . , v^en NH.HO is addsd to a solution of CuSO,, a bluish- white precip- 

itats falls, which redissolves in excess of the alk/Ui. to form a deep hhie 
OTjm beat mIqI^oq ; ttrong alcohol floated over the surface of this soiutioD eeparates 
» rhombic pritmi, having the composition Cu80„4NH, i- 11,0, 

tiM ; but which are very soluble in H,0. This smution constitutes ammonio- 
bwmes tWpAols </ copper or sous seppliitins. 

»nato ; Arssnlte-LAAiWcs yresji— Jfinrral yresu^is a mixture of cupric 

* 4 * arsenite and hydrate ; prepared by adding potassium sHenite to solution 
D^OB Of of CuSO,. It it a gjass-gresn powder, insoluble in H.O ; soluble in 
NH HO, or in adds. Exooodingly poisonous. 

8y ScBwsnipusT Obzbk— J/ iiis green or Parti green — is the most frequently 
combines tiie most dangerous of the cupro-arsonical pigments. It is pre* 

pared by adding a thin paste of neutnl cupric acetate with 11,0 to a fil- 
ing aolotioB 0 ? amnious add, and continuing the boiling during a 
further addition of acetic acid. It is an insoluble, green, cryeulline 
>(Cc powder, having the eomposition (C.H,0,),Cu 4 3(Aa,0^Cu). It is decom- 

; or a 1^7 prolonged boinng in H,6, by aqueous solutions of the alkalies, 

nt*iu air ; ^ ^ mineral adds 

C or H.' CtfboPitas —The exiatenoe of cuprous carbonate is doubtful. Cu- 
pric csrfiensle— CuCO,^^xists in nature, but has not been obtained at^ 
t— is pr^ tifidally. Dicupric carfionsle— C uCO.,CqH^O,— exists in nature as tnula- 
NO > ; or ■ solution of a cuprio sut is deoompo s sd hy an alkaline car< 

y Ijeating 6 bluish p^piute, having the composition 6uC0,,CuH,0, 4 

^ H,0. is formed, which, on drying, losee H,0, and becomes green ; it is 
UM as a pigment under the name tnineroi green. THcupric carbonate^ 
ij ^e last ,s^iiicaf6onaltf </ ci: 9 y)er* 2 (OuOO,),CaH, 0 ,— exists in nature as a blue 
when an mineral called srurile or mourUcin blue, and is prepared by a secret pro 
oees for use as a pigment knows as biue a$h. 
f na Qc^ AootAtM— Omre Aotr si* — DiaoebUe — Cryntoln of Fenes — Cupri ace- 

lot (C^ &)— ^0u{0^,0,)j 4 Aq— '181.2 4 18— is formed when OuO or ver- 
nd the H di^it is dissolved iu acetic acid ; or by decomposition of a solution of 
which OuTO, by Pb^C^,0,) . It crystallises in Urge, blulsb-green prisma, 
^ ^ ^ ^ 240*-260” (464 *-600* F.) they 

and H,0 are deeompoeed with liberation glacial acetic acid. 

•aolvee in Bsao Acktstib^ Fcrdigna— is a substance prsparod by exposing to sir 

ptlss oompoeed of alternate layers of grape-skins and pistes of copper, 
and removing the bluish-green coating from the copper. It is a nixt^e, 
in varying proportiona of three different substances : (O H O ) O iiH O -f 
dly deby. 6Aq ; [^.6,0,),CuJ^CuH.0. + S Aq ; and (C.H.0.),Cu,2(CaH,0,). 

of EHO Aiudytloal Charaotera. 

the cold. 

hydrated, Omens — are very unstable and readily converted into cupric com- 

pounds. 

ofeepp^ (!•) Fotosb : white ppt ; turning brownish. 

s, sad in (^') Ammonium hydrate in a^nce of air : n colorless liquid ; turns 
bine in air. 

1,8 or of Cunao — are white when anhydrous ; when soluble in H,0 they form 

en m<^, blue or 0000 , acid solutiona 

hot HCl (1.) Hydr^es sulphide : black ppt ; insoluble in RHS or I^HS ; spar- 
ItM 161 

the pres- ingly soluble in NH,H8; soluble in hot coocentrsted HNO, and in 
KCN 

(2.) Alkaline sulphydrates : same as H^S. 

f Hg; by (3.) Potaab or soda: pale blue ppt ; insoluble in escese. If the solu- 
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tion be heated OTer the ppt., the latter contracta and turns black. 

(4. ) Ammonium hydrate, in small quantity ; pale blue ppt ; in talker 

quantity, deep blue solution. . i l* • 

<5.) Potaesium or sodium carbonate : greenish-blue ppt . ; insoluble in 
exceed ; turning black when the liquid U boiled. 

(6.) Animonium carbonaU : blue ppt; soluble with deep blue 

color in excess. , 

(7.) Potassium cyanide : greenish-yellow ppt. ; soluble m excess 
{b.) Potaesium ferrocysnide ; chestnut-brown ppt,; insoluble in weak 
acids ; decolorifed by KIIO. 

(9.) Iron is coated with metallic Cu. 

Action on the Economy. 

The opinion, until recently uniTecsal among toxicolc^ta, U»i nil the 
compounds oi copper are poisonous, has been much mMified by rewt 
researches. Certmn of the copper compounds, such sa the sulpl^. has- 
ioff a tendency to combine with albnminoid end other animal subeUncee, 
ni^uoe symptoms of irrilation by their direct local action. wh« brought 
m contact with the gastric or intestinal mucous msmbrane. One of the 
cbaiucteristic symptoms of such irritation is the yonutingof a greenuli 
matter, which develops a blue color upon the addiUon of NH.HU. 

Cases are uot wanting in which severe illness, and eyen deato. to 
followed the use of food which has been in contact with imperfectly 
tinned copper vesseU ; casee in which nervous and other symptoms re- 
ferable to a truly poisonous action have occurred. As, however, it has 
sUo been shown that non-irritant, pure copper compounds may be 
in oonsiderabU doses with impunity, it appears at least probable ^at^ 
poisonous action attributed to copper is due to other eubstan<m The 
tin and solder used in the manulacture of copper utensds conUm 
and in some cases of so-called copper-poieoning, the symptoms have teen 
such as are as consistent with lead-poisoning as with copperpoisOTmg. 
Copper is also notoriously liable to contamination with sraenic, and %i is 
by DO means improbable that compounds of that eUroent are the active 
poisonous agents in some cases of supposed copper-intoxication. ^or la 
»t improbable that articles of food allowed to remain jf “ 

copper vessels should undergo thoee peculiar changes which r««ilt in the 
formaUon of potoous subsUnces, such as the sausage- or cheew-poisoos. 

treatment, when irritant copper compounds have been Uken, 
should consist in the administration of white of egff or of with 

whose albuminoids* an inert compound is formed by the wper eall. 1 
vomiting do not occur spontaneously, it should be induced by the usual 

Th^delection of copper in the riscers after death is not without 
intoreet, eepeciaUy if arsenic have been found, in which case its discovery 
or non-discovery enables us to differenUate between poisoning by the nr- 
senioal greens and that by other arsenical compounds. The detection of 
mere traces of copper is of no ligniaoance, because, although copper is 
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not 4 physiological constituent of the body, it is almoet invariably pres- 
ent, having been taken with the food. 

Pickles and canned vegetables are sometimss intentionally greened by 
the addition of copper ; this fiaud is leadily detected by inserting a lerge 
needle into the pickle or other vegetable : if copper be present the at^l 
will be found to be coated with copper after half an hour's contact. 

MERCURY. 

Symbol - Hg (HYDRARGYRUM) - AUmic wrighi = 199.7 — .V- 

hvular weiakt a 199.7—*%. gr. of liquid *= 13.696 ; 



lecular weight a 199.7—*% gr. oflwuxd s= 13.696 ; of vt^' = 
at -38", 8 (-37®, 9 F.)-/foi£s ai 360® (662® F.). 

OrruBawer-— Chiefly as riVmofwr (HgS) ; also in small quantity free end 

as chloride. . , , , 

Prrpabation.— The commercial product is ubuiUJt obtuDe<l by simple 

distillation in a current of air : UgS + 0, = Hg - SO,- M requii^ pure, 
it must be freed from other metals by distilkuon, and a^tation of the re- 
distilled product with mercurous nitrate solution, solution of l'.e,U„ or 

PaoPEiBTiea.— PAystcuf.— A bright metallic liquid ; volatile ct oU terapera- 
tuies. Cryatallizes in octahedra of sp. gr. 14.0. 'When pure il rolls oyer 
a smooth surface in rooiid drops ; the formation of tear- shaped drops in- 
dicates the presence of impurities, . 

(’™icAL.-U pure it is not altered by air at the ordmarv* temi»era 1 iire. 
but if contaminated with foreign metals its sm-face l>ei-om« dimmed. 
Heated in sir it is oridixed superficially to HgO. Il does not decompo^ 
H 0. It combines direedy wilb Cl, Br, I ..nd S. It nllovs i-M.ldy wi* 
motrt metals to form amalqams. It amolguniates uuh Fe mu Pt mdy 
dimeuitv Hot concentrated H. SO, cVissolTes it with evohilion of SO, 
an<l foi-matiou of HgSO,. It dissolves in cold HNO, with formntion of a 



nitrate. 

KlementarT mercury is insoluble in H,0, and piobably in the digestive 
liquids. It enters, however, into the formation of three medicinal agents : 
Aydrarpyrum cum Crete (T. S. f Br.) ; masM hydrargyri {V. S.} — 
hydmrgyri{Br.) ! and unguen^uwi hydrargtjri (V. S.; 2ir.\ all of which owe 
toeir efficacy, uot to the metal itself, but to a certain proportion of o^ids 
producetl during their manufacture. The fact that blue mass is uiore 
active ♦hi^n mercury with clialk is due to the greater pro|)ortion of oxide 
contained in the former. It is also probable tliat absorption of vnpor of 
llg by cutaoeous surfaces is attended by its conversion iut(j Hj'Cl,. 

CompoundB of Mercury. 

Oxide#.— Msacuaoofl Oxroa — Proioride or bUick onde of »HrrCT«ry— 

>0^41 5.4 — is obtained by adding a solution of (Hg,)(NO.). to an 
cxresa of soluUon of KfiO. It is a brownish-black, tasteless iiowder ; 
very prune to decomposition into HgO and Hg. It is converted into 
(Hg,)CI, by HCl ; and by other acids into the correspouding mercurous 
salta. 

It is formed by the action of CaH,0, on mercurous compounds, and ex- 
ists in bUct lixuA 
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Mwmrtwr Oxn>z—Bed, orbinoxide of mrreury — ffydmrgyri oxidum fa~ 
vum (t*. S. : Br .) — /fytfrarpyn oxuium rubrom ( l\ S. ; Br .) — HgO — 215.7 
.^is prepared by two meUaoda : (1) by calcining Hg(N0,), as long as 
brown fumes ate given off {Hydr. oxid. rubr.) ; or, (2) by piecipitatiug a 
aolutioD of a mercuric salt by excess of KHO [Hydr. oxid. jfavum). The 
products obtaioedL although tbs same in composition, differ in physical 
cbaractera and in the activity of their chemical actions. That obtained by 
(1) is red and rry'slalUne; that obtained by (2) is yellow and amorphoua 
The latter is much the more active in its chemical and me<licintl actions. 

It ia very aparingly soluble in H,0. the solution having an alkaline re- 
action and a meUUic taste. It exists both in solution and in suspension 
in yeihw into, prepared by the action of CaH,0, os a mercuric compound. 

Exposed to light and air it turns black, more rapidly in presence of 
orguic mailer, giving off 0 and liberating Hg ; s Hg -k O. It 
dseomposss the oiUorides of many metalbc elemooU in solution, with for* 
matiOD of a inetalUc oxide and mercuric oxychlorides. It combines with 
alkaline chlorides to form soluble double chforides, called rhloromerrurotrs 
or chl<frkydraf gyraUt ; aod forms similar compounds with alkaline iodides 
and bromides. 

Sulphide#.— llisactmor 8 Sunratna — (Hg,)S— 481.4 — s very unstable 
compound, fonned by the action of H,S on mercurous salts. 

Mebcctuc SoLTHiDB — lUd tulykuie of iMrcury — rerrmVion — 

, Bydrargyri euJDhidum ru6rum {V. S.)—BgS— 231.7 — exists in nature in 
< amorphous rod masses, or in r^ oiystals, and is the chief ore of Hg. If 
Hg and S be ground up together in the cold, or if a solution of a mercuric 
I salt be comiueUly decomposed by K.S. a black sulphide is obtained, 

I which U the ACfhwpe minerals of tbs older phannacista. 

A red sulphide is obtained for use as a pigment {vermilion\ by agitat. 
iDg for some hours at 60® (140^ F.) a mixture of Hg, S, KHO, and H,0. 
It is a fine, red powder, which turns brown, and finally black, when 
Imted. Heated in air, it bun# to BO, and Hg. It is decomposed by 
strong H.SO«, but not by EKO, or HCl. 

CAloiidaa. UxacoBooeOBinODE — Proloohlorideor mild chioTide qfmer- 

ettty — Galomfl — Eydrargyri cWortdum mife (T. S.) — ITydrargyri 
ilum — — 470.4— is low principally obtained by mutual 

decomporitioD of NaCl and (Hg,)SO,. Mercuric sulphate is first obtained 
by healing together 2 pts. Hg and 3 pte. H.SO, ; the product is then 
caused to copies with a quantity of Hg equal to that first used, to fm-m 
<Hg,)SO, ; which is then mixed with d^ NaCl, and the mixture hente»l in 
' glass vemis, conoected with eondensing cbmbers ; 2NaCl -h (Hg,)BO. 
= Na,SO, + 

In practice, varying quantities of HgCl, are slso formed, and must be 
^ removed from the product by w»hing with boiled, distilled H,0 until the 
washings no longer precipitate with NH^HO. The presence of ll^l^ m 
^ (Cornel may be detected by the formation of a black stain uwn a bright 
' iron surface, immersed in the calomel, moistened with alcohol ; or by the 
; production of a black color by H,S in H,0 which has been in contact with 
and filtered from calomel so contaminated. 

Calomel i# a lso formed in a number of other reactions : (1) by the ac- 
■ tion of Cl upon excess of Hg ; (2) by the action of Hg upon Fe.Cl, ; (8) by 
'' the action of HCl or of a chloride, upon (Hg,)0, or upon a mercurous 
* salt ; (4) by the action of reducing agents, including Hg, upon HgCl^. 

(Cornel cTystaJliaea in nature, and when sublimed, in quadratic pnxms. 
' When precipltoted it is deposited as a heavy, amorphous, white ^wder, 

: lt>4 



faiutlv yellowish, and producing a yellowish mark when rubbed^ upon a 
dark surface. It sublimes, without fusing, between 420® and 60U (788 - 
932® F is insoluble in cold H,0 and in alcohol ; soluble in boiling H,0 to 
the extent of I part in 12,000 ; when boiled with H,0 for some time, it 
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suffers partial decomposition, Ug is deposited and HgCl, diBaolTts. 

Altliou^k is insoluble ia in dilute HCl, and in pepsin 

solution, it is dissolved at the \xn\y temperature in an aqueous solutiou of 
pepsin aci«lulated with HCl. 

exposed to U^Iit, calomel becomes yellow, then gra}% OTV*iQ<r to 
partial decomposition, with liberation of Hg and foinmtion of HgCI, : 
tHg.lCl, = Hg 4- HgCl,. It is converted into Hj^Cl^bj Cl or aqua regin : 
(Hg,)Cl, Ci, = 2HgC?l,. In tUe presence of H.O, I converts it into a 
mixture of HgCI, ami Hgl, : (Hg )C1,, -h I, = HgCl, + HgL It is also 
converted into HgCl, by Hfcl and by alkaline chlorides : (Hg,)Cl, = HgCI, 
•r Hg. This change occurs in the stomacL when calomel is t^en inter* 
oally, and that to such au extent when large qxiastities of NaCl is taken with 
tbe food, that calomel cannot be used in nsval practice as it may be with 
patients who do not subsist upon salt provisiona It is converte<l by KX 
into (Hg )!,: (Hg,,Cl^ — 2KI = 2KC1 + iHgJI, ; which ia tlien decomposed 
by excess of kl into Ilg aud Hgl,, the Utter dissolving : tHg),l, = Hg + 
Solutions of the sulphates of Ns. R, and dissolve notable 
quantities of ^Hg, ,01,. Tbe hydrates and carbonates of K and Na decom- 
pose it with formation of (Hg jOt (Hg,)Cl, -I- Na,CO, = (Hg,)0 -»■ CO, 
•h *2NaCl ; and the (HgjO so formed U decomposed into HgO and Hg. 
If alkalint* chlorides he also present, they react upon tbe HgO so pro- 
duced, with formation of HgCI,. 

Mercuric Chuiride — PercklorUi^f or bichloride of viercuri/ — Cbiroaiw? 
fublmcU ^ — //Wrcrv/yric/i^i/jnrf((7»4 corroeieum {C. S.)^Bydrargyri perchlori‘ 
dum (ifr.l— Hg^l, — 270.7 — is pre[iarsd by besting a mixture of 6 pta dry 
HgSU, with 5 pta. dry NaCl, and 1 pt MoO, in a glass vessel communi- 
cating with a condensiug chamber. 

It crystallizes by sublimation in octahedra, and by evaporation cf its 
soLuUoqb in datteued, right rhombic prisms; fuses at 205^ <509* F.)« mid 
boils at about 295^ (56$^ F.) ; soluble In H.O and in skobol ; very soluble 
in bot HCl, tiie solution gelatinizing on eooling. lU solulious have a dis* 
agreeable, acid, styptic taste, and are highly poisonous. 

It ia easily reduced to (Kg,) Cl, atid Hg. and its Mueoua solutions are 
BO decomposed when exposed to light ; a change which is retarded by the 
presence of NaCl. Heated with Hg it is converted into (Hg.)Cl.. Wbeu 
dry HgCI, or its eolution is beat^ with Zo, Cd, Ni. Fe. Pb, Cu. or Bi, 
those elements remove part of all of its Cl, with separatiou of iHg,)€l, or 
Hg. Its solution is decomposed by H,S with separation of a yellow sul^o* 
fddoridv, which, witlj au excess of thegaa, is converted into black HgS. It 
IS soluble without <leoom position iu and HCl. It is decom- 

£)OHvd bv KHO or NaHO, with separation of a brown oxychloride J (he 
alkaline Lytlrate be in limited ciunutity ; or of the orange-colored if 
iti be iu excess. A similav decomposition is effected by CaH,0, ana hig 
H.O, ; which does Dot, however, take place in presence of an alkaiioe 
chlori<le^ or of certain organic matteia, such as sugar a^d gum. Many 
organic aubstauces decompose it iuto <Hg,)Cl, and Hg. especially under 
the iuduence of sunlight. Albuioeu forms wiUi it a white precipitate, 
which is insoluble is H,0, but soluble in an excess of 9 aid albumeu and 
in solutions of alkaline rfalortdea It readily combines with metallic 
chlorides, to form soluble double chlorides, called chlorofnercuraJtt$ or 
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fiyrfrar^yrolct. One of these, obtained in flattened, rhombic prisma, by the 
cooling of a boiling solution of HgCI, and NH,C1. has the conpoeitioD 
HgCI,. 2(NH,Cl) -f Aq, and was formerly known as srI oltmbrolh or sal 

t*ap\fniw. 

MsacuxAtfisoHnni Ckloiupx — Jfercury clUonmuluit ^ In/u$iljU inkde 
^ffCXvUaie — AmmonicUed rneivury — Hydrargyruni emmoaiofSTn (O. S. ; Br,) 
-NkHgCl — 251.1 — ia prepar^ by adding a slight excess of NH.HO to 
a eolution of HgCI,. It is a white powder, lusoluule in alcohol, ether, and 
cold H,0 ; deoompoeed by hot H O with separation of a liMvy, yeDow 
powder. It ie entirely volatile wiuont fusion. The ^uei6f€ tohiU prtcipi’ 
tale is formed in small crystals when a solution cooiauking equal parts oi 
HgCI, and NH,C1 is decomposed by Na,0O,. It is mercurdiommenium 
rhloride. NH,HgCl.NH,CL 

Iodides. — Msacuitous lonmi — Protoiodide or itfdidt — Sydnryyri 

iodidum \/ifide (6’ S. ,* Br.) — 059.4 — ie prepared by grinding to- 
gether 200 pta Hg and 127 pt& 1 with a little alcohol until a green 

B sste is formed. It is a greeni^-yellow, amorphous powder, insoluble in 
[,0 nod in alcohol When heat^ it turns brown and volatilises com- 
pletely. When exposed to light, or even after a time in the dark, H is de- 
composed into Hgt, and E[g. The same d^mposition is brought about 
instaDtly by KI ; more slowly by solutions of alkaline chlorides and by 
HCl when heated. NH,HO disMlves it with sepontion of a gray pr^ 
cipitsta 

Mzaenue Iodids — ^ iru'odidc? or red iodide — Hydrargyri %odidum rubrum 
(f7. S. : Br.) — Hgl,— 459.7 — ‘is obtained by doable d^ompotitioo between 
H^l, and Kl, care beihg had to avoid too great an excess of the 
iodide, that the soluble poisAum iodbydrargyrate may not be formed. 

It is sparingly soluble in H^O ; but forms colorless solutions with 
alcohol. It diBSolvee readily in many dilute acids and in solutions of am- 
moniacal salts, alkaline chlorides, and mercuric salts ; and in solutions of 



alkaline iodides. Iron and copper convert it into (Hg,)I„ then into Hg. 
The hydrates of E and Na decompMe it into oxide or osyiodide, and com- 
bine with another portion to form icMlbydrargrrates, which dissolre. 
NH.HO sepmtes from its solution a brown powder, and forma a yellow 
solution which deposits white flocks. 

Oynnidei.— MxactmicCTAMii)*— ,5.)^Hg(CN), 

— 251.7 — is best prepared by heating together, for a quarter of an hour! 
potasskUD ferrocyaniJe. 1 pt ; HgSO., 2 pu. ; and H,0, 8 pts. It crveUl- 
hzes kA quadrvkgular prisms ; soluble in 8 pta. of cold H,0. much less 
soluble in alcohol ; highly poisonous. When heated dry it blaekene and 
is decomposed into (CN), and Hg ; if heated in presence of H.O it yields 
HCN. Hg, CO,, and NH,. Hoi concentrated H,SO„ and HCl, HBr, HI, 
and H,S in tbe cold, decempoee it with libeiation of HCN. It is not de- 
composed by alkalies 

Suite of Mercury. 



Nltratai.— There exist, besides the normal nitrates : (Hg,)(NO,), and 
Hg(NOJ,, three basie mercurous nitrates, three basic mercuric nitrites, 
and a fflereurceo-mercuric nitrate. 

HaccioDS Nim&n.~(Hg,)(NOA - 1 - 2 Aq — 529.4 + 36 — ia formed 
when excess of Hg ia digM4ed with HNO„ diluted with ^ voL H,0 ; until 
short, prismstio cryitala Mparate. 
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It effloi'esces in sir ; fnaes at 70^ (156^ F.) ; dissolves iu a amaU quantity 
of hotH,0. but with m larger quantity ia decomposed witli separation of 
the yellow, basic Irivnercuric nilrale, I^(NO,)^ 2HgO i- Aq. 

UosEBCueocM NmuTE.— {Hg,)(NO,)„Hg,0 4- Aq — 938.8 4- 18— is 
formed by actiug upon the preoraing salt with cold H,0 until it turns 
lemon-yellow ; or by extracting with cold H,0 the residue of ev:iponuiou 
of tbe product obtiuned by acting upon excess of Hg with concentrated 
HNO,. 

TaiiieaccBocs NrraiTx— (Hg,),(NO,)„ Hg,0 -I- 3 Aq— 1462.2 + 54— 
is obtained in large, rhombic |msms, when excess of Hg is boiled witb 
HNO», diluted with 5 pta. H,0, for 5-6 hours, tbe loss by evaporation be- 
ing made up from time to time. 

licftcnuc NrTa.«TC—Hg(NOj,— 323.7 — is formed when Hg or HgO 
is dissolved in excess of HNO,. anil the solution evaporated at a gentle 
heat A syrupy liquid is obuined, which, over quiok-Ume, deposits Urge, 
deliquescent ciys'w baring the composition 2[Hg(NO,),] + Aq, while 
there remains an uiicrysUllizable liquid, Hg(NOj, + 2 Aq. 

This salt is soluble iu U,0, sud exists m the Lig. hydrargyri uUrata 
{C. S.), Lvf. hytirurgyri uUruiie aciduH [Br.) ; in tbe volumetric standard 
solution used iu Liibiy'e proem for urea ; ami probably in oinlmenl 

as Vng. hydnr. nUratin (t* S. ,* Br.). 

Piuxacnsio NiTa.«t£— Hg(NO,),, HgO + Aq— 589.4— is formed when 
HgO is dissolved to saluration in bot BNO., diluted with 1 vol. H,0; sod 
ervstaUixes on cooliug. It is decompose<l by H.O into trimercuric miraie, 
Hs^OX. 2HgO. auJ Hg(NO,),. 

H&XAuaucuiuc KiraATE— Hg(NO^),, OHgO— 1402.2— is formed m a red 
powder, by the action of H,0 on in mercuric mtrste. 

Sulphates. — Msacuaous SuLsaATs — (Hg,)80^— 495.4 — is a white, crys« 
talline powder, formed by gently beating together 2 p^ He and 3 pts. 
H,SO,. and causing the product to combiue with 2 pts. Mg. Heated with 
NaCl it forme <Hg,)Cl,. 

Mtacvaic Svi^iTi — ffydnrgyri sulphoJt (^r.)— HgflO^< — 295.7 — is ob- 
tained by beating together Hg and H,80« ; or Hg, H,SO^, and HNO,. It 
is a white, crystuline, anhydrous powder, which on contact with H,0 is 
decompose with fonoatiou of trimercuric rulphate, Hg90.. 2HgO ; a yel- 
low, insolulde powder known as (urpeth mtnrv^ = Id^rargyri suturulp^iai 
Jlavus (U. 8.). 

AiiAlytloaJ Charaotem. 



MERcmooa — (L) Hydrochloric acid : white ppt.; insoluble in H,0 and 
in acids; toms l^k with NH,HO ; when boil^ with HQ, depooits Hg. 
while HgQ, dissolves. 

(2.) Hydrogen sulphide: black ppt: insoluble in olkaUne sulpby- 
drateo, in dilufo acids, end in RON ; jMrtly soluble in boiling HNO,. 

<3.) Potash : black ppt; insoluble in excees. 

(4) Potassium iodiae: gteesisb ppt; converted by excess into Hg 
whi^ is deposiied, and Hgl^ which dissolves. 

Mnacmic. — (1.) Hydrogen sulphide: black ppt If the reagent be 
slowly added, the ppt. is flnt white, then orange, &ally black. 

(&) Ammoniam snlphTdrote : black ppt; insoluble in excess, except in 
the presence of organic matter. 

(3.) Potash or soda : yellow ppt. ; inaolnbla in excess. 

167 

(4) Ammonium hydrate : white ppt; soluble in great excess and in 
•ohitioiks of NH^ salts. 

(5.) PoUniuD carbonate : rad ppt 
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(6.) PotMonm iodide: jellow ppt., npidly tuniiiig to 
n to red ; eAnly soluble in exoM of Kl, or in gnnt ezceoi of 



Mimon color, 
tnercuri'' 



then 

84lt 

(7.) Stnnnouft chloride, in emeli qoMtitj : white ppt; in leri^er qnea- 
tity grej ppt ; ud when boiled, depoat of globulee « fig. 

▲ctloa on the ISoonoray. 

Uercory, in the meUdlic form, is without ection upon the enimel eeon> 
omj so long && it recoeins such ; oo contact, howerar, with alhaline chlo* 
rides it is converted into a eoluble double chloride, and this the more read- 
ily the greater the degree of subdirisioo of the metaL The mercurisle 
insoluble in dilute HCl are *1*1^ inert until they ere converted into eoluble 
compounds 

Mercuric chloride, a substance into which many other compounds of 
Hg are oonvert«d when taken into the stomach or applied to the akin, zhH 
otSy has a distinctly corrocive action, by virtue of its tendency to unite 
witL albuininoide, but when absorbed it produces well-marked poisonous 
edecte. somewhat similar to those of araenical poisoning ; indeed, owing to 
its corrosive action and to its greater stdubility, and more r^d *be^^ 
tioD, it is a more dangerous poison than As,0,. In poiming hj Hg^. 
the symptoms begin sooner after the ingeetion of the poison than in treen> 
ical poisoning, and those phenomena referable to the local action of the 
toxic are more intense. 

The treatment should oooast in the administration of white of egg, not 
in too great quantity, and the removal of the compound formed, by 
before it hashiul time to rediseolve in the alkaline chlorides contained in 
the stomach. 

Absorbed Hg tends to remain in the system in oombixtation with albu- 
minoids, from which it may be set free, or, more properly, brought into 
solnble combination, at ■ period quite removed from tne oale of laet ad* 
ministration, by the exhibition of alkaline iodides. 

Mercury is eliminated mcdpsUy bv the saliva and urine, in which it 
may be reawv detected, ^e fluid is miuUy acidulated with HCl, and in 
it is immersed a short bar of Zn, around which a spiral of 



convenience, snd not in any way as indicating the origin of these com- 
pounda Although, owing to the great number of the carbon compounds, 
li ia still convenient Co treat of them as forming a section by thembelves, 
their relations with the compounds of other elements is fr^uently very 
close ; indeed, within the past few yean, compounds of silicon have been 
obtained, which indicate the posobility that that element is capable of 
forming seriee of compounds as interesting in numbers and variety as 
those (d carbon. 

Nevertheless, there are certain peculiarities exhibited by C in its com- 
pounds, which are not poasesaed to a like extent bv any other element, 
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and which render the study of organic substances peculiarly Interesting 
and profitable. 

In the study of the compounds of the other elements, we have to deal 
with a small number of subetancee, relatively speaking, formed by the 
uniob with each other of a large number of elements. With the orgwc 
sobatancee the revene ia the ease; for, although compounds have been 
fonned wbieb contain C along with each of the other elemeuta, the great 
majority of the organic subetanoes are made up of C, combined with a 
very few other elemente ; H, O and N ooeuning in them most frequently. 

It is chiefly in the study of the carbon compounds that we have to deal 
with ndic9l$ (eee p. 28). Among mineral substances there ore many 
whose moleculM consist simply of a combination of two atoms ; among 
organic subatanees there is none which does not contain s radical : indeed, 
organic chemistry has been defined as *‘the chemistry of compound 
redicsls." 

The atoms of esrbon possess in a higher degree than those of any other 
element the power of umtiog with each other, and in so doing of inter- 
changing valences. 'Were it not for this property of the C atoms, we could 
have but one saturated compoiud of carbon and hydrogen, CH^, or, 
expressed graphically : H 

H-i-H 



Spiral of dentist’s gold- 
foil is wound in such a way as to expose alternate sorfacee of Zn and Aa 
After 24 hours, if the saliva or urine contain Hg, Che Au will bs whitened 
by amslgamatioD ; and, if dried and heated io the closed end of a enmll 
glass tube, will give ofTHg, which condenses in globules, visble with the 
aid of a magnifier, in the cold part of the tube. 
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COMPOUNDS OF CARBON. 

Orgukio SubstUDOes. 



In the seventeenth and eighteenth centuries, chemists had observed 

iro] 
r iir _ 

tained from the mineral world ; substances which burned without leav- 



eight 

that there might be extracted from animal and veffetable bodies subetanoee 
which diflered muoh in their properties from tnoee which could be ob- 



ing a residue, and many of which were subject to the peculisr changes 
wroi^bt by the prooeseet of fermentation and putrefaction. It was not 
until the ^ginning of the present century, however, that cbemistiy was 
divided into the two sections of tnoryunic and organic. 

In the latter class were included all such substances as existed only in 
the organized bodies of animata and vegetables, and which seemed to be 
of a dmerent eeaenee from that of mineral bodies, u chemiaU bad been 
unable to produce any of these organic substances by artificial means 
Later in the history of the science it was found that these bodies were all 
made up of a very few elements, and that they all contained carbon. 
Gmelin at this time proposed to consider as organic substances aU such as 
contained more than one atom of 0, his object in thus limiting the mini- 
mum number of atoms of G being that substances containing one atom of 
0, such aa carbonic acid and mai^-gaa, were formed in the mizwral king- 
dom, and conaequenilT, according to then existing views, could not be con- 
flidered as organic. Biogical as auch a distinction is, we find it still edhared 
to in text-books of very recent date. 



l^ere exiat, however, a great number of sucb compounds, which differ 
from each other by one atom of C and two atoms of H. In these substances 
the atoms of C may be considered si linked together in a continuous chain, 
their free valences bemg satisfied by H atoms ; thus : 

H H H H H H H 

H— C-H H~d— d-H H-C-C— C-C-H 

I II I I I I 

H H H B H H H 

If now one H atom be removed from either of these combinations, we hsve 
a group poaaeaaing one free valence, and consequently univalent. The 
decompoeitiona of these subatancea ^ow that they contain sucb radicals, 
and that their typical formuhe are : 

0H,|, C,H,^ C,H,| 

Homologous Series. 

It will be obeerwed that ibeee fonnulm differ from each othar by CH^ 
or some multiple of CH,, more or less In examining numbers of organic 
substaooea, which are closely related to each other in their properties, we 
find that we oan arrange the great majority of them in senea each term 
of which diifere from tne one below it oy CH, ; such a sariei is called an 
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homohgotn eeriee. It will be readily ux>deBWtood that each an anange- 
seat in aeriee ragtiy fccib tales the remembering of the oomporitiM of 
organic bodiea In the foUowing tahte, for axample, are given the aatu* 
rated hydrowboBS and their mton immediate derivatives. At the head 
of each vsrtieM eolumn is an a^fsbraic fermula, which la the pmrral 
/oraulfl of the entire se r ioe below it ; n being equal to the numerical 

Hoiwwoora SiEm. 



some m 



The notion that organic subsUnces could only be formed by i 
agency, manifested only in organized beings, waa finally 
by ths labors of Wohler and &olbe. The former obtained urea from am- 



terious 



exp 



^ mjs* 

lodsd 



monium cyanate ; while the latter, at a subeequest pmod, fonned acetic 

add, umng in its preparation only such nnrnistaaal 

ooal, sulphur, aqua regia, and water. 



kbly mineral subetanccaaa 



During the half-century following Wohler's first syntbesia, ebamiats 
have succeed not only in making mineral matenala many of the 
•ubetancee previously onlj formed in the labcpratory of nature, but have 
also producra a vast number of carbon compounds which were previously 
unknown, and which, so far aa we know, have no existence in nature. At 
the present time, therefor, w muet comider <u on orpSAic suhsfOttce any 
contpouTid ctmiaining carbon, uAaUoer may be U$ origin and whatever iU 
propertiee. Indeed, the name orpontc ia retained merely as a matter of 



SatvMd byer^ 


UopM. 


' 1 

' AMfbfdM 

CiiBftO. 


AdAn. 

Cnn^O,. 1 


CdUv.0. 


CH« 


cao 




CO,H, 




C,H» 


C,H.O 


C.HiO 


C.0.H, 




0,H« 


CiB.O 


0,H,0 


G.OjHi 1 


C,H,0 


C.H,« 


C.fl.O 


C«H,0 


C.O,H. 


CJI.O 








C,0,H,. 




C.H,4 


OtHijO 


C«Hi«0 


C,0,H„ 




C,H,« 


CyHtiO 


C,H,,0 


CtO,H(4 




C»Hm 


CfH,*0 


CJI,»0 


C»0,H,| 




C»H,. 


o,a.»o 




^ • 






C,«H„0 




CioOiHi* 




0„Bu 








I 






OitOiHii 




OisBin 








Ci.Hm 






C,«0afiri 
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But th« Arrangement in homologous seriM does more for ue Uiis. 
The properties of subeUncee in the aeme eeriee nrj in regular gradation 
^cording to their position in the eenea ; thne, m the eeriee of elcobole in 
the nbore teUe, the boiUng-pointB of the first sis ere, 66.6.^, 78.4* 96.7® 
111.7®, 132.9®, 153.9® ; from which it will be eeen that the boiling-point 
of one of them can be determined, with ■ error of 3^, by 

taking the mean of tboee of its neighbora above and below. In thie way 
we may pwphecy, to eome extent, the properties of a wanting member in 
* senes before iU dieeovery. The tCTiue of any homologous aeries must 
^ haya the same consftVulton, i.e., thair eonstitoant atome mast be sim- 
liarly arranged within the molecule. 

Xeonorlam — Metnmeriga — Po ly ui e rlnuL 

7\do 9utmtancet are said to be iaomeric, or h be ioomere* of eoc^ oiher 
when they have the name centesimal composition. If, for instance, we analyse 
acetic acid and methyl formiate, we find each body conaUte of C, 0 
and H, in the following pioportione : 



I j doUlBf- 

jeOTMUla.] Ctf .pDULCflB- 



tlqoid. 






aam«. FonnuJA. of poTnuOfr 



UMh*l hrArid*. 
Ethji brfaMn.. 
FrotI bvdrld*. 
B«eri hyeiU«.. 
Anri h*4rta». . 
B««7l IjdMe . 
M»p^ fcrtria< . . 
onr) tveridt . 



. CS.B 

C,H,H 

O.HJf 

SS'.IS 



<•<« I .... I Wotyl hrJrtC* ... 0.7« 

DaeylhfdrtdA.. ... C„ri,,HU. 75 T 

I UodBCfi b;4iM«. , Cj ,Uu^ 0 

M 0* k»* DodMvt hvdfWfl . c 'uT.n u m* 



« UudBCfi bydjW*. , Cj,Hj,HOTie 

J e sM MO* fo* uodMyt bydiwt.. c..iinnu VtS 
u TnoKji hfOnu c 5>4 ,h u.twb 

eg M IS* 5^ Tmteyl hydHd* 0 00V 

It Ib» PoM»d«c.vl hydr10« O.KH 

,S.^ «i IS* UO*-U0* BoAdceyl u'lHuH 



At }S* ]8R*-ieS* 
« le* iae*-isv« 

M 10* t80*-lSt* 
M )9*i )ttf*>aw* 
M 10* IIS* VSU* 

M 19* wssr 

At 19* 

. . . About wo* 



Carbon 40 

Oxygen 63.38 

Hydtt^en 6,67 

ICNl.OO 



24 s 12 X 9 
82 s 16 X 2 
4 sv 1 X 4 



They form an homologone eeriee whoee general formula is C,H„ ^ 
and m known as parq^ncs from their etabili^ (parnm = little, q^nu'^ 
affinity). *nieir constitution is expressed typically by the formula 

C.H,. H [ * radioaU . i, of which they are the hydrides, are 

deaignatied as the radicals of the monoatomic alcobola 

^rreepooding to the higher terms of ^he series (those above the 
thud) there are one or more isomere4, which may be arranged in four 
clanee. (1. > The normnf or regularly formed seriee, in which each C atom 
is linked to two other C atoms. (2. ) Those in which one C atom is linked 
to three others. (8.) Those in which two C atoms are each linked to three 
others. (4.) Tboee in which one C atom is linked to four others. The 
coDstitutioo of these seriee is explained by the graphic formuhe : 



X I U 

This similarity of centeaimai eonii>oeitioD may occur in two ways : the 
two subatancea may each contain in a molecule tLe aazne numbers of each 
kind of atom : or one mav contain in each molecule tbe same kind of atoms 
as the other, but in a higher multiple. In the above instance, for example, 
each substance may have the composition C,H,0, ; or one may have that 
formula and the other, C,H„0,. or C,H 0, x 3. In tbe former case the 
eubetances are said to be metameric, in Uie latter po/ymmc. Whether two 
subeUnces are metameric or polymeric can only be determined ^ ascer> 
Uining the weights of their molecules, which ia usually uccompliebed by 
deterzninlng the sp. gr. of their vapors (see p 14). 

The Bp, gr. of the vapor of acetic acid is the same as that of methyl 
formiate, and, conseauenily. each substance is made up of molscuJ^ 
each containing But the two substances differ from etch other 

greatly in their properties, and their differeocss are at ones indicated by 
their typical or graphic formuhr : 



( 1 .) 

s 

C.H. 



( 2 .) 

CH. 

I 

H— 0-CH, 



(3.) 

CH. 






-CH. 



H.C- 



(4.) 

CH, 

I 

C-^H, 



H— C— CH, 

in, 



CH, 












As aU of these eompouads an saturated ther are incapable of being 
modified by addition. Is. hy the simple insertion of other atoms into tbs 
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or graphically : 

CH, H 

and I 

OOH COOOH,. 

OluMlfloatlon of Orgnnlo Subetaaosn. 

As the compounds of the other elements may be divided into classes, 
such 08 acids, bases, salts, etc., according to their cbeaiical functions, the 
compounds of carbon also arrange themselves into certain well-defined 
groups, colled bv tbe French chemiets funciions — a term which it would 
be well to introduce into our own nomenclature. The properties of the 
functions of organic substances do not depend, like those of other com- 
pounds, upon the kind of atoms of which they ore composed, but rather 
upon the arrangement of the atoms within the molecule ; and inUiis point 
we find the most protuinent distinction between organic and mineral sub- 
stance s. Arsenic, lor instance, is poisonous in whatever form of chemical 
combination it may be, prorided only that it can be rendered soluble, and 
therefor capable of absorption. .oxygen, azid hydrogen, on tbe 

other hand, combine with each other to fom subetances ^ving the most 
divene action upon the economy— the fata and sugars, ordinary articles of 
food, on the one hand, and aubetances having su^ marked toxic powers 
SB ether sod oxalic acid, on the other— the differences between ibe^p- 
erties of tbe two substances depending entirely upon the numbers and 
positions in the molecule of the same l^d of atoms. 
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SATURATED HYDROCABBONS AND I Hmk DERIVATTVEa 
FIRST SERIES OP HYDROCARBONS. 



molecule ; they may. however, be modified by i.e. by the re- 

moval of one or more of their atoms and the substitution therefor of an 
atom or atoms of difihrent kind. 

Methyl hydride— JfIrtWc — Marsh~gas — Light earbursUed hydrogen-^ 
CH,— 16— is given oft’ in swamps oe a product of decomposi- 
tioo of vegetable maUer, in coal mines, and in the gaees Usuing from 
tbe earth in tbe vicinity of petroleum deposits. Coal-gsa containa it in 
the proportion of 36*50 per cent It may be prepared by strongly beat- 
ing a miiturs of sodium acetate vritb sodium hydrate and quicklime. 

It is t cobrieaa, odorless, tasteless gas ; very sparingly soluble in H,0 ; 
sp. gr. 0.559A. At high temperatures it is decomposed into C and'li. 
It bums in air with a ptls yellow flame. Mixed with air or 0 it explodes 
violently on contact with flame, producing water and carbon dioxide ; the 
latter constltuUng the a/lerdamp of mineia. It is not sffected by Cl iu 
the dark, but under tbe influence of diffuse daylight one or more of the 
H atoms an displaced by sn equivalent quantity of Cl. In direct aunhght 
the sobitituiion ia acoompaniea by an explosion. 

Pairolaum.— ^nide petroleum diffien in composition and in physical 
propertiea in the products of diffbreni wells, even in ^e same section of 
country. It vanes in color fmm a fainUy yellowish tinge to a dark 
brown, nearly black, with greeniah refieciiona The Ughter-oolored varie- 
^es are limpid, and the more highly colored of the oonaisteney of 
svrup The sp. gr. varies from 0.74 to 0.92. Crude petroleums contain 
all the bydrootfboDs mentioned in the list on p. 1?2 (the flrst of the 
serie^ being found in tbe gases accompanying petroleum, is held in 
solution by the oil under the preaiura it supports in natural pockets), be- 
side* bydiooarboDs of tbe olefine series, and of the benxol series. 

Tbe crude oU is highly inflammsble, usually highly oolored, and is pre* 
pared for its muiUtadinous uses in tiis arts by tbe processes of distillaUon 
and refining. The distiUation is usually so conducted as to divide the 
product into four parts: 



Saaus C«H.. . ». 

A hydrocarbon is a compound of cm'bon and hydrogen o?iiy. H ts Mfu- 
rated when all Ihe valences of all the constituent atoms are satis/iad. 

The hydrocarbons of this aeries at present known are the following : 




Sr. *r. 0 

Sp.gr. s-its 



. fr. 0 . 700 — 0 OS 

OrttSinm mi»S km 10.1W 



The luoAtha, or petroleum ether, is further separated by distiliation bto 
other producU : Jlhigoline, a highly infiammable liquid ; sp. gr. about 0.60, 
whi^ boils at about 21® (70^ F.). It is used to produce cold by its 
f^nd evaporation, but ita low boiling-point and inflammability render its 
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use i&ngQToas. OasoUnc ; ap. gr. about 0.63^.61 ; boils at about 76^ 
(170^ P.). 

Befiiine or benzoline, sp. gr. about 0.73 ; boils at about 148^ (298* F.)» 
and is largely used in tUe uis as a eoWent It must not be ocnfounded 
witli 6mroI or beiu^ne, C,H, (q. ▼.)« 

The moat important pii^uct of petroleum is that portion which diaiUs 
above 183^ (361'^ T.) aoa which coustitatas ktrotene, and other oils used 
for bunimg iu lamps. An oil to be safely' used for burning in lamps 
should not flash," or give off inflammable vapor, below 60*^ (141P T.)\ 
and should not burn at temperatures below 66^.6 (150^ F.). 

From the residue remaining after the eepMtioa of the keroeene, a 
variety of other produote are obtained. Lubricaling oUt, of too high boil* 
ing'point for use in Umpa. Part^ne, a white, erystalline solid, hwble at 
45^-^^ (113^-149^ F,), which is ue^ in the arts for a varied of pur- 
poses formerly aerred by wax, such as the manufacture of cindlea In the 
labmtorj it is very useful for coating the glass stoppers of bottles, and for 
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other purposes, as it is not aflected by acids or by tlkaliea It iaodoriea% 
tasteless, uxaolubLe in Hfi and in cold alcohol ; soluble in boiling slcobol 
and in ether, fatty and volatile oils, and mineral oils. It is also obtained 
by the distillation of certain varieties of coal, and is found in nature in 
jouil tear or otoctrile. 

Tbe products known as uosriinr, peireti/Uum (C. <8.), eotmoltney etc., 
wliicb are now so largely used in pharmacy and perfumery, are mixtnrei 
of paraffine and the heavier petroleum oila Like petroieum itself ita 
vaiioue commercial derivatives are not deflnite compounds, but mixtures of 
the hydrocarbons of thia series. 

Haloid Derivatives of the Paraflfluee. 

By the action of Br upon the paraffines, or by the action of HC9. 
HBr or HI upon the correspouding hydrates, coeopounde are obtained in 
which oue of the H atoms of the hydrocarbon has beeu leplaced by so 
atom of Cl, Br or I : C,H, + Br, = C,H,Br + HBr, or C,H,OH + HCl 
= C,H,C1 + H.^0. These compounds may be considered as the ohloridea, 
bromides or iodides of the alcoholic radicals ; and are known as holotd 
ether4. 

When 01 is allowed to act upon CH , it r^lacas a further number of 
H atoms until finally carbon tetracblonde, Ccl,, is produced. Consider* 
ing marsh gas as methyl kydrute. CH„H, the first pro<luct of substitution 
is mt‘thyl chloride, CH,,C1 ; the second monoeWormetAyf cWoride, CH,Ch 
Cl ; the third dt^hlormeihyl chloride, or chloroform, €HCI,C1 \ and tbe 
fourth oir6on teirachloride, CCl^. 

Similar derivatives are formed with Brand I and wi^ tbe other hydro- 
carbons of tbe series 

Methyl ohlorlde'*CH,Cl— 50.6— is a colorlen gas, al^btly solu- 
ble in H,0, and baring a sweetish taste and odor. It is obtained by die- 
tilling together H,SO,. sodium chloride and methyl acljohoL It may be 
condeuswto a Umiid which boils at —22* (— 7*,6F.). It burae with a 
greenish flame. Heated with potassium hydrate it is converted into methyl 
ucoboL 

MoDOOhloitnethyl ohloxlde — Methene chloride — Dichloromeihane — 
Methylene C’WoromefAyf— OH,Cl,Cl— 85— Is obteined by the 

action of Cl upon CH,C) ; or by shaking an alcoholic solution of ohloro* 
form with powdered zinc and a little ammonium hydrate. In either cane 
the product must be purified. 

ft is a colorless, oily liquid, boils at 40*-42* <104*-107^,6 F.) ; sp. gr. 
1.36 ; iU odor is similar to that of chloroform ; it ii very aligbtly soluUe 
in H,0 ; sod is not inflammable. like moet of the chlonnaM derivativea 
of tiiiB series, it is posaeseed of anieathetic powers. Its uia sa an um 
thetio is attend^ with the same (if not greater) danger aa that of chloro- 
form. 

IMoblormathyl oUorlde — Meihenyl chloride— /bmgf oMori d a— 
Trichloromethane — Chloroform — Chlcro/ormum (Cl 8., Br,) — OBCl,,^— 
120.5 — is obtained by heating in a capacious still, 95-40 litna (9-11 ga^ 
of H,0, adding 5 kilos \H Iba.) of reoestlT alsckfrl lime and 10 kfloa (2# 
Iba.) of chloride of lime ; 2.5 kiloe (2^ ^ al«^l are then added sm 

the temperature quickly raised un^ Um prodoot begins to dlahl, when 
the fin is withdrawn, heat being amn applied toward the end of the 
reaction. Tbe crude chloroform so outainM is porified, first fay egiteiion 
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with H,SO then by mixing with alcohol and recently ignited potassium 
carbonate, and distuling tbe mixture. 

It is a colorless, volatile liquid, having a strong, ameable, ethereal odor, 
and a sweet taste ; ap. gr. 1.497 ; very aperingly soLuble in H,0 ; miscible 
with alcohol and ether in all proportions ; boils st 60*. 8 ^141*.4 F.). It is 
s good solvent for many substances insoluble in H.O, such as pbow 
pliorua, iodine, fata, resinB, caoutchouc, gutta-percha and the 

It igoites with difficulty, hut bums from a wick with a smo)^, red 
flame, bordered with gmn. It is not acted on by except after l<»g 

contact, when HCl is given off. In direct sunlight Cl coo verts it into OCl, 



and HCl. The alkalies in aqueona solution do not act upon it, but wiien 
them in aleoholic eolation it is decomposed with formation of 
chloride and formiate of the alkalipa uetoL When perfectly pure it ie not 
altered by exposure to light ; but if it contain compounds of N, even in 
very minute quantity, it is gradually decomposed by eolor action into HCl, 
Cl and other subsUncea. 

iMiwxrm.— Alcohol if present in Urge amount, lowers the ep. gr. of the 
chloroform, and (^usee it to fsU through E.O in opaque, pearly drops. If 
present in small amount ii produces a green color with ferrous dinitroaul- 
phkie (obtsuoed by acting on ferrous cUoride with a mixture of potassium 
nitiaie and ammonium bydroaulpbide). AfdsAyde produces a brown color 
when CHCl, containing *it is heated with liquor potasaffi Hydrochloric 
acid reddens blue litmus, and causes a white precipitate in an aqueous 
•olutioQ of silver nitrate absksn with chlorofunu. Methyl n>id empyreii- 
malic compounds are the most dangerous* of the impurities of chloroform. 
Their abeencs is recognised by the following ebareotere : {1.) When the 
chloroform is shaken with an equal volume of colorless H,SO,, and showed 
to stand 24 hours ; the upper (chloroform) layer should be perfectly color- 
leae, and tbe lower (acid) lay sr colorless or faintly yellow, {2 . ) When a small 
quantity is allowed to evaporate spontaneously, the last portions should 
have DO pungent odor, and tbs remaining film of moisture should have no 
taste or odor other than tboae of chloroform. 

Analtucsl CflsmAcrxBS.— (1.) Add a little alcoholic solution ot potash 
and 2-3 drope of aniline and wtimi ; n (Uaagreeebls udor , resembling tlmt 
of witcb-basel, ia produced 

(2.) Vapor of CHCl., when passed through a red-hot tube, is clecum* 
posed vrith formation of HCl and Cl. the former of which is recognized by 
the production of a white pjt, soluble in ammonium hydrate, in im acid 
solution of ailver nitrate. This teat does not afford reliable resuhs whan 
the substance tested contains a free acid and chlorides. 

(3.) DtmoUe about 0.01 6m. of napbtho) in a small quantity of KHO 
•olutioD, wars, and odd tbs suspected liquid ; a blue color ia pro- 
duced. 

Toiiooioor. — Tbe action of chloroform varies as it ia taken by tbe 
atomaeh or by inbalatiOD. In the fonner ease, owing to ita insolubiUty, 
but little ia abaorbed, and the principal action is the local irritation of 
tbe mucous surfaces. Becovery has followed a dose of four ounces, sad 
death haa been caused by one drachm, taken into tbe stomach. Chlor^ 
fonn vapor acta inueb more energetie^y, and aesms to owe itspotsn^ 
(or aril to iU paralyzing influence up>n tbe nerve-centres, notably upon 
those of the heart. While persons suffering from heart disease are pariicu- 
lariy aueoeptibla to the paralysing effect of (^oroform vapor, there are many 
cases recorded of death from the inbalation of small quantitisa, propnly 
dilated, in which no bairt leaioo was found upon a post-mortem eiamina* 
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tion. Chloroform is apparently not altered iu the system, and ia elimi- 
nated with tbe expired aii*. 

Ko chemical antidote to chloroform is known. When it has been 
swallowed, the stomach-pump and emetics ore indicated ; when taken by 
inhalation, a free circulation of air should be established about the face ; 
artifleial reapintiion and the appUcation of tbe induced current to the sides 
of tbe neck should be resorted to. 

ihe natare of the poison is usually revealed at the autopsy by ita 
peculiar odor, which is moet noticeable on cQMning the crskdlsl and tho- 
racio cavities. In a toxicological analysis chloroform is to be sought for 
especially in the lungs and Mood. These are placed in a flask ; if acid, 
neutralized with sochum carbonate ; and subjected to distillation at tbe 
temperature of the water-bath. The vapore are posaed through a tube of 
difficultly fusible glose ; at first tbs tube ia heated to redness for about on 
inch of its length, and test No. 2 applied to the issuing gM. The tube is 
then allowed to cool, and the distiUate collected in a pointed tube, from 
the u^t of which any CHCl^ is removed by a pipette and tested nccorchiig 
to ^ 0 €. 1 and 3 above. 

CorboQ t^tmnhloride— C^Zorocofdon — CCl, — 154 — is formed by the 
prolonged action, in sunlight, of Cl upon CH,C1 or CHCl, ; or more rapidly, 
by paeaing Cl, charged with vapor of carbon disulphide, through a red-hot 
tub^ and puri^ng tbe product. 

It ia a ccdorleaa, oily liquid, insoluble in H,0 ; soluble in alcohol and 
in etl)ar ; ap. gr. 1.56 ; boils at 78* (172*.4 F.V Its vapor is decomposed 
at a heat into a mixture of ^ dichloride, C,C1,, trichloride, 0,C1 , and 

free CL 

Mathyl bromidn— CH,fir — 95. — A colorless liquid ; ro. gr. 1.664 ; 
boils at 13* (65.4* F.); formed by the combined action of F and Br on 
methyl hydrate. 

Etibromo metfa yl bromide — Methenyl bromide — 5romuf«— 
Bromrform — OHBx,, Br — 253 — is prepared by gradually adding Br to a 
cold aolution of potassium bydnito in methyl aleobol, until liquid 
bagina to be coloi^ ; and rectifying over c&ldum chloride. 

A colorless, aromatic, sweet liquid ; sp. gr. 2.18 ; boils at 150*-I52* 
(302“-306* F.); solidifies at -9* (15*.8 F.); sparingly soluble in H,0 •. 
Bolable in alcohol and ether. Boiled with alcoholic potaah it is decom- 
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pofleU in tbe vsy oa is CHCl^. 

Its pbysiologlenl action ia similaj to that of CHCl,. It occurs as &o 
ixopuritj of commercial Br, accompanied hr carbon tetrabromid^^ OBr . 

Sff ethyl iodide^CH^I — 142— a colorlesa liquid, sp. gr. 2.237 ; ooils 
at 46^ (113^ F.) ; biima vith difficulty* producing riolet raix^ of iodine. 
It ia prepared by a process similar to timt for obtaining tbe bromide ; and 
is us^ in tbe aniline induairy. 

Dliodomdthyl iodld«— <odidt — Formyl iodide — Iodoform— 
Jodofvrmum, U. S . — GHI,1 — 394. — Formed, like chloroform and l»t>mofonii» 
by t^e combined action of potaab and the halogen upon alcohol ; it is also 
produced by the action of 1 upon a great number of organic substances, 
and is uanally prepared by heating a mixture of alkaline carbonate^ H,0, 
I and ethylic alcohol, and purifying the product by recxystallizatzon from 
aleoboi 

Iodoform is a solid, erystallizing in yellow, hexagonal pis tea, which 
melt at 115^-120^ F.). It maybe aublim^ a DorUon being 

decomposed. It ia inaolnble in water, adds, and alkaline aoiutiona r solo* 
ble in alcohol, ether, carbon dianln^’fde, and the fatty and e&seQtial oila: 
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the aoiutiona, when exposed to tbe light, nndergo decomposition and 
assume a violet-red color. It has a sweet taste and a peculiar, penetrating 
odor, msembling, when the vapor is largely diluted with air, that of 
saffron. When heated with potash, a portion is decomposed into form late 
and iodide, while another portion is carried off unaltered wi^ the aqueous 
vapor. It contains 96.74 of its weight of iodine. 

£thyl ohlorlde — Hydrorhlor%c or muriatic efAer— C^,C1— 64.5— A 
colorless, white, ethereal liquid; boils at 11® (61®. 8 P.) ; obtained by 
passing gaseous HCl through ethylic alcohol to saturation and d^vtiti ing 
over the water* bath. 

Ethyl bromide — Bydn^bromic — O.H.Br — 109.— A oolorlesa, 

ethereal liquid ; boils at 40®. 7 (105®. 3 F.) ; obtained by the combined 
action of P and Br on ethylic alcohol. 

Ethyl iodide — J^dnodic ef A ct— 0,BJ»156—ia prepared by placing 
absolute alcohol and P in a vesael surrounded by a freezing tnixtore and 
mlually adding 1 ; when the action has ceased, tbe liquid ia decanted, 
aistilled over the water<bath, and tbe distillate washed and rectified. 

It ia a colorless liquid ; boils at 7 2®. 2 (162® F.} ; baa a powerful, etbereal 
odor ; burua with difficulty. It ia largely uaed in the asilvne industry. 

MONOATOMIC AliCOHOIiS. 



(O,^) j o ^ (C.H.O) J 

bjenM. AcMk *£14. 




(C,H,0) 

(C.H.) 



0 + 



Eibf] ustAte. 




WaiAr. 



rMmitm AcBtic uU. Pouniora WAter. 

hfifU. acMAU. 

Aa the metallic hydrates may be oonaidered as formed by the union of 
one atom of the metallic element with a number of groups OH', corre- 
sponding to its valence, so the alcohols are formed by union of an unoxi- 
diaed with a number of groups OH\ equal to or less than the num 

bar of free valences of the radical. When the alcohol contains one OH. 
it is designated as rntmootomic; when two, dUUomic; when three, tri- 

aiomc, et^ 

Tbe simplest alcohols ore those of this aeries derivable from the 
aaiurated hydrocarbons, and having the general formula or 

They may be formed synthetically : (1.) By acting upon the 
oorreepoDdingio^e with potaiaium hydrate :C,KJ + KlIO = U + C 
OH« (2.1 From the alcohol next below it in the series, by direct audi- 
UoQof Ctl^ only, however, by a succession of five reactions. (3.) By the 
lotion of and H,0 upon the corresponding hydrocarbon of the sc' 

riee 

Tbe saturated monoatomic alcohols are, however, not limited to one 
coirespooding to each alcoholic radical. There exist— corresponding to the 
higher alcobma— a number of substances having the same centesimal com- 
position and the same alcoholic properties, but differing in their phybical 
characters and in their products of decomposition and oxidation, these 
isoineres have been the subject of much careful study of late years. It 
has been found that the molecules of methyl, elbyl, and other higher lUoo* 
hols are made up of the group (CH,OH)' uuited to H or to thus : 

CU.OH OH, OH CIIOII 

ii 1:11. c.H, 

H«Uirl AkoM. Stby) Alevhel. l rnkwhuK 

and all monoatomic alcohols containing this grou]x CH^OH, have been 
designated os jirimory aicoholH. Isomeric with these are other bodies, 
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Semsh 

Tbo following ia a list of the terms of the primary series which have 
beeu studied, and their prominent physical properties. 



1 

NBBte. 


BmpIrlAl 

foriiaiA. 


1 typlttl 
I fomelA 


ftWAf* 

pMnt. 


I BAtttat- 
1 pota<. 


SaAtlSc 

fiaviij. 


bydrsU. 


CH,0 


OB.i 

H! 


0 


• A 


1 

1 6S*.5 


0.8H 


Etiiyl hydrsCe 


c,H,o ; 


1 

R 1 


0 


^ a 


7r.8 


0.80SS 


Propyl hydrate. 


C,H,0 1 


0|R: 1 
K 1 


0 


• 4 


W.7 


0.830 


Botyl bydiate 


C,R,(0 j 


C,R»I 

Hi 


0 


a 


ii4*.7 ; 


0.817 


Amyl bydraCe 


C,H„0 • 


C»RtJ 

HI 




-90* 


1 

182* 


• a A A 


Hexyl hydrata 


C*H,,0 


C,Hi> 

H 


0 


1 

' A 4 


150* 


0.820 


Iteptyl hydrate 


CtH;t0 


CiHii 

1 H 




• 4 


j 1«8' 


1 •••• 


Octyl bydrato 


CeH) iO 


O.H.. 

B 




« 4 


18S' 


1 

a * * • 


Nooyl hydrato 


C»H)i,0 1 

1 


C.H., 

H 




- 4 


m 


* * A • 


PeoyJ hydrate 


OnH,,0 ' 


E 




* * 


* « « « 


4 * * 


Catyl hydrate 




C,tKai 

H 


0 


48^ 1 


♦ ♦ A ♦ 


• • • • 


Ceryi hydrste 


• 1 

Cif&ttO , 


CjtHn 

H 


0 


1 

79" j 


* * « * 


1 

* A ^ A 


Uyrioy] hydrate 




CmR.i 

H 


0 






1 

1 « « A « 



17K. 

The name alcohol, formerly applied only to the substance now pop- 
ularly BO called, has grudually come to be uaed to designate a large t'iAsa 
of important bodies, of which vinic alcohol is the representative. These 
aubet^ces are mainly cbaracterixed by their power of entering into 
double decompoaition with acids, to form neutral compounds, called com- 
pound ethers, water being at tbe same time form^, at the expense of both 
alcohol and acid. They are the kydrates of hydrocarbon radicals, and as 
such resemble the metallic hydralee, while the compound ethers are the coun- 
ter parte of the metallic sails : 



which, in place of tbe group coDtais the group (CHOH)", and 

are distin^iahed as secondary oteoAote. Thus we have : 



(CH.OH)' 


CH. 


1 


<CHOH) 


C.H. 


L 


C.H.O 


ck 

C.H.0 


THbiait 
mep AleoSeL 


fte~nndaiT 
t«9pyl Alcohol 



And further, other isomeric substanoes are known which contain tbe 
group (COH)"V and which are called tertiary alcohoU, thus : 



(CH.OH)' 



<1 



.H. 



C.H..0 



t»wM. 






(tuOH)' 

C.H..O 

SiiimilAi7 maflk 
Alwbd. 



?■ 

C.H„0 

TerUAT? aotUc 
AkobAl. 



Ibe alcohols of these three classes are distinguished from each other 
phneipaUy by their products of oziditioD. The primary alcohoLs yield hy 
oxidation. firHan aldehyde and then an acid, each containing the same num- 
ber of C atoms as tbe (doobol, and formed, the aldehyde by the removal of 
U, from the group (OH, OH), and the acid by the BuWtitution of 0 for H, 
in the same group, ^us : 

CH.OH COH COOH 

I I I 

CH, 6h, ch, 

8t6r1 Akc4c^ IlS^I AUabjrifl. Antie BOd. 

In the case of the seoondary alcohols, the first product of oxidation ia a 
ketone, containing the same number of C atoms as the alcohol, and formed 
by the substitution of O for HOH in the distinguishing group : 
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CH. 



CH. 



irioH 

in. 



Otonodary pvofpyl 
ftkAhoL 



CH. 

Prapyl keCoM 
arpoMiAe. 



The terti&ry eleohoU yield bj oxidstion ketonea or Mide, whoee moleculae 
contain a leee number of C atoms than the ^cohol from which they are 
derived. 

But the complication does not end here ; iaomerea exist correnwnding 
to the higher alcohols, which an themaelvee primary aleoholi, andoonUin 
the group (GH,OH)\ Thus there exist no leaa than eeren distinct sub' 
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stance H, all having die centesimal composition of amyl alcohol, C^H„0, and 
the properties of alcohols ; and theoretical coDsideratione point to the 
probable existence of an eighth. Of these eight substances, four are pri- 
mary, three secoudary alcohols, and the remaining one a tertiary alcohol 
As eacJi of tbeae bodies contains the group of atoms chataeterialic of the 
class of alcohol to which it belongs, it is obvious that the differences ob- 
served in tiieir properties are due to differences in the smogeraeut of 
the other atoms of the molecule. Experimental evidence, which it would 
require too much apace to discuss in tois place, has led chemists to aacribo 
the following formulm of constitution to these isomeres. 

Primary amylic alcohol$ : 

CH,— CH,-Cn„OH 

K«nn*l MByUc •leokol. 

Sctiv« tmyUa alasbo) ot trmvteMSoa 

Iflpcu** tisyUs iloa k al ci 

CH.\ 

CH,— C-CH..OH 

. 

gokM«& 

Secondixry atnylic alcohoU : 



potash, and sod& 

hletbyl bydrals is not affected by expoeure to air under ordinar)* cir* 
CQinriances, bat in the presence of platinum-black it is oxidined, with for* 
matioQ of the corresponding aldehyde and acid, formic acid. Hot HNO, 
decomposes it with fonnation of nitrous fumee, formic acid and methyl 
nitrate. It is acted upon by H.80, in the same wi^ as ethyl sleobol. 
The organic acids form methyl etnera with it. With HCl under the in* 
fluence of a galvanic eumnt, it forms an oily aubstaoes having the com* 
position Cyll,C10. 

IfethyiaJ^ iptril is ethyl alcohol oontaining aufficient wood spirit to 
render it unfit for the manufacture of ardent spirits, by reason of the dia* 
guating odor and taste which crude wood alcohol owee to certain empy* 
reumaUc produete which it oon tains. Spirits so treated are not subject 
to the heavy duties imposed upon ordinary alcohol, and are. therefor, 
lately used in the arts and for the preservation of anatomical preparations. 
It oootains one-ninth of its bulk of wood naphtha. 

Etbyl hydrate— alcohoi — MHhyl cartrinoi — Ftnic alcoko/ — Al- 
cokoi — ^riU uaw — C^.HO — 46. 

PaarASAftoH. — Induatnally alcohol and alooboUc liquids are obtained 
from eubetanoee rich in starch or glucose. 

The manufacture of alcohol oooaiita of three distinct proceasas : 1st, 
the conve r sion of starch into sugar \ Sd, the fermentation of the saccharine 
liquid ; fid, the eeparatiou, by dlstiUaiioD, of the alcohol formed by fer* 
mentation. Tbe raw materi^ for the first process are moli and some sub* 
etanoe (grain, potatoes, rice, com, etc.) containing starch. Malt is barley 



which has been allowed to geminate, end, at the proper stage of asrmina* 
rion. roeeted. During this mwth there is developed in the bai’ley a 
peculiar nitrogenous princi|ue called ifiostonr. The starchy materiel ia 
mixed with a suitable quantity of malt and water, and the mass maintained 
at a temperature of (149^*166^ F.) for two to three boon, 

during which the rapidly oonverte the starch into dexirin, and 

this in turn into plucoer. 

The Mocharine fiuid, or wort, obtained in the fini process, is drawn off 
cooled, and yeotf ia added. As a result of the growth of the yeaetrplant, a 
complicated series of ehemioal changes teke place, the prioeipel one cl 
wbiw ia the ^^ti^ up of the jdacoee into carbon dioxide and alcohol : 
Cfi.fi. = fiC^OH + SCO,, inere are fomed at the same time aznall 



quanlitwc of glycerin, succinic add, and propyl, butyl and amyl alcobola 
An aqueooa fluid ia thus obtained wbi^ contains 3-16 per cent of 
alcohol ; this is then eeparated by the third process, that of distillation 



CH,— rtH 

DMcbri meiiioi. 

oh.-ch.-8S:>»'Oh 

Uwhjlpro^l cmVUmL 

Cn.XcS'^OH.OH 

chI/*^** / 



Tertiary amylic alcohoi : 



Urthyh U opwpyl ohMdpI 



CH,\ 
CH,— C.OH 
cn,— CH,/ 



Methyl hydrate — Cbrdinof — Pyi'oxylU: «nrif — ff^ood tyririi — CH HO 
—32— may be formed froni marsh-gaa, CH,H, by first converting it into 
the iodide and acting upon this with potassium hydrate : CH,I -h KHO = 
RI 4- CH^HO. It is usually obtained by the destructive distillatioD of 
wood. Tbe crude loood vinegar bo produced ia a mixture of acetic acid 
and methyl alcohol with a variety ox other products. The crude vinegar, 
■epATuted fiom tarry pioducts, is redUtiiled ; the first tenth of the diebl- 
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late is treated with quicklime and again distilled ; tbe diatiUate treated 
with dilute H,80, ; div^ ted and again distilled. Tbe |ffodoct, stiU quite 
impure, is the wood alcohol, wood iiaptuha, or pyroxylic Bpiril of commerce. 
The pure hydrate can only be obteined by decomposing a cryvtaUtne com* 
pound, such as methyl ox^to, and rectifyisgthe product unti the boiling- 
point in conslaot at (151^ .T F.). . 

Pure methyl alcohol ia a colorisM liquid, having an ethereal and alco- 
holic odor, and a sharp, burning taste ; tp. gr. 0.814 at 0^* ; boile at 66^,6 
(161''. 7 F.) ; bums with a pale flame, giving less beat than that of ethylk 
alcohol ; mixen with water, alcohol end emr in aD |»^»rtioxia ; is a good 
solvent of reaiuoua subetancea, and also dimolvea su^hur, pboep hor ua, 



and rectifloition. The apparatus used for this purpose bae been eo tar 
perfected that by a single distillation an alcohol of w>*95 per cent, can 
oe obtaiitad. 
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In tome caese alcohol ia prepared from fluids rich in gluccFse, such u 
grape*juice, molaeaee, syrup, eta ; in such cases the first process becomes 
unneceeeaiy. 

Commercial alcohol always contains H,0, and wheu pure or aheoluis 
alc^ol is required, the commercial pr^uct must be mixed with tome hy- 
groscopic Boud oubetanee, such os quioklime, from which it is distilM 
after having remained in ooutact twenty*four hours. 

ir^ft^njiTATiox.— term, derived from /ervere ss to boil ^ss oriri- 
nally applied to alcoholic fermentation, by reason of the bubbling of the 
eaccharine liquid caused by tbe eecape of CO, ; subsequently it came to be 
appUed to all decompositions similarly attended by the escape of gas. 

At preseut it is used by many authors to apply to a number of hetero 
geneous process e s ; and some writers distinguish between *'true ” and 
false " fermentation. It is beet, we believe, to limit the application of 
the term to those decompositions designated as (rve fermentatxone. 

F>rtuerUoiion u a decompofriiwn of an organic BubelarKe, produced by ike 
p fwes a w ofnulrilion of a lowfom of animal or vegetable If/e, 

The true ferments are therefor i\ organued beinge, su<^ as fonda cere* 
vM(F, produciDg alcoholic fennentation ; pentcillium glaucum, producing 
lactse acul fermentation ; and mycodemm aoafi, producing acetic acid fer- 
mentation. 

The fermentations are not produced by an organised body, but 
bv a soluble, unorginiaed, nitrogenous subelance, whose method of action 
u AS yet imperfectly understood. They may be, therefor, designated by 
the term cryptolyBi*, Diaateee, pepsin and trypem are cry^olytae. 

PnoFBfixa. — Alcohol is a tom. ooloriess, traDSparent hquid, having a 
spiritaous odor, and a aharp, buitung tsate ; ep. gr. 0.6096 at 0.796d si 
15^ (69"' F.) ; it boils st 76^.5 (173^.3 F.), and has not been aoUdifiad ; at 
temperatures below —00^ (—130^ F.) it ia viscous. It mixes with water 
in s£ proportions, the union being intended by elevation in temperature 
and contraction in volume (after cooling to toe original temperature). It 
also attnete moisture from the ^ to eucb a degree that abeolnte alcohol 
only remains such for a very short time after ite preparation. It is to thii 
power of attracting 11,0 alcohol owes ito preservative power for animal 
substances. It is a very naeful solvent, diaeolving a number of gases, 
most of tbe mineral and organic acida and most of the chlorides 

and carbonates, some of the nifAtea, all toe snlphatoe, essences, and retina 
Alcoholic solutions of fixed medicinal eubetanoee are called hnefum ; ihoe^ 
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of Tol&tile principles, eptnVe. 

The ftctioD of oxygen upon alcohol ▼ariea according to the conditions. 
Under the influence of energetic oxidsnts, snefa as chraznic acid, or, vben 
alcohol is burned in the air, the oxidation is rapid and complete, and is 
attended by the extrication of much beat, and the formation of carbon 
dioxide and water: C,n«0 30, = 2CO. 3H,0. Mirtores of air and 

Taper of alcohol explode upon contact with flame. If a less active oxidant 
be used, such as pUtinum*black, or by the setion of stmoepheric oxygen at 
low temperatures, a simple oxidation of the alcoholic radical takes place, 

OH) 

with formation of acetic acid ^ f ^ 

which la utilised in the manufactore of acetic acid and Tinmr. If the 
oxidatiou be stUl further limited, <Hd€kyd€ is formed : 2C,H,0 + O, = 
2C,H,0 2H,0. If vapor of alcohol be paMed throng a tube filled with 

platiouro sponge and heated to redneat, or if a coil of heated platinum 
wire be introduced into an atmosphere of alo^z^ ^por, the product# of 

18S 

oxidation are quite nnmerous : among them are water, ethylene, aldehyde, 
acetylene, carbou monoxide, and acetm. Heated platijanm wire introduced 
into vapor of alcohol continuee to glow by the be^ resulting from the oxU 
dation, a which Loa been utilised in the ihennocaulery. 

Chlorine and bromine act energetically alcohol, produdog a num- 
ber of chlorinated and brominated denvaiivea, the producta being 
cAiorol and hfomoi (q. v.). If the action of Cl be moderotea, aldehyde and 
HCl are first produced. Iodine acts quite slowly in the cold, but old solo- 
tions of I in alcohol (tr, iodine) are found to oontain HI, ethyl iodide, and 
otiier imperfectly etudled products. In the preeence of an alkali, I aete 
upon alcohol to produce iodoform, Potaaainm and aodium disMlve in 
alcohol with evolution of H ; upon cooling, a white solid crystallisee, which 
is the double oxide of ethyl and the alkaline metal Nitric acid, aided by 
a gentle heat, acts violently upon alcohol, producing nitrous ether, brown 
fomee. and nroducU of oxidation. For the actiou of other acidi upon 
alcohol see the eorreeponding ethers. The hydrates of the alkaline metals 
diasolve in alcohol, but react upon it slowly ; the solution turns brown and 
contains an acetate. If alcohol be gently heated with HNO, and nitrate of 
silver or of mercury, a gray precipitate falle, which is nlver or mercury 
fulminate, 

VARt^En.— It occurs iu different degrees of concentration: ah«oluU 
o/coAol is pure alcohol, C H,0. It is not purchasable and must be made 
os rei)uirea ; the io*called absolute alcohol of the sbope is rarely stronger 
that 93 per cent ((/. 6’.), ep. gr. 0.830, contiina 94 per cent by 

volume, and mritun redificalw (ffr.), sp, gr. 0.338, conUina 84 per cent 
Tbifl is the ordinary rectified spirit used in tbs arts. AlcoM diluium {U, S,) 
s£ Spirit uM lenuior {hr.}, sp gr. 0.930, used in the preparation of tinctures, 
contains 03 per cent. It le of about the same strength as the pro^rpirU 
of commerce. 

An«a.VTiCAL CBAJucrtas. — (IJ Heated with a small quantity of solution 
of potaasiaai dichromate and H SO , the liquid aseumes an emerald-green 
color, and if the quantity of be not very small, the peculiar 

odor of aldehyde is developed. 

(3.) Warmed and treated with a few drops of potash aolution and a 
amall ouantity of iodine, an alcoholic liquid depoeiU a yellow, crystalline 
ppt of ichloform. either immediately or after a time. 

(3.) If HNO, be added to a liquid containing C^H^O, nitrous ether, 
recognisable 1^ its odor, is given off If a solution of mercurous nitrate with 
excess of HNO, be then added, and the mixture heated, a further evo1u> 
tioB of nitrous ether occurs, and a yeUow*^ray deposit of f ulminsting mer- 
cury is formed, which may be collected, wished, dried and explode. 

(4.) If an alcoholic liquid be heated for a few moments with H.80, di- 
luted with H,0 and distilled, the distillate, on treatment with and 

potassium permanganate, and afterward with sodium hypoaolphite, yields 
aldehyde, which may be recognised by the production of a wiolet color 
with a dilute solution of fuchsin. 

None of the shove reactions, taken eingiy, is characteriatio of alooboL 

AcnoN ON TUB Econoht. — In a concentrated form, alcohol exerts a de- 
hydrating action upon animal tiseuea with which it cornea in contact ; 
causing coagnlation of the albuminoid constituents. When dilute^ 
etbylic slcohol may be a food, a medicine, or a poison, according to the 
dose and the condition of the person taking it when taken in exoessive 
doses, or in lar^ doses for a long time, it produces symptoms and 
lesions cbarMteiutie of pure alooboUim. acute or chronic, modified or 

184 

aggravated by those produced by other substances, such as amyl alcohol, 
which accompany it in the alcoholic fluids used as beveragea. Thken in 
moderate quHotitiee, with food, it aide digestion and |BOducee a sense of 
comfort and exhilaration. As a medicine it is the most valuable of 
etunuianta 

Much baa been written concerning the value of alcohol ns a food. If 
it have any value as such, it is os a producer of beat and force by its ox- 
idation in the body ; experiments have failed to show that more than a 
email percentage (16 per cent, in 24 hra.) of medium doses of alcohol in. 



gested are eliminated by all channels ; the remainder, therefor, disappeare 
in the body, os the idea that it can there "occumuU^ is entirely unten- 
able. That some pari should be eliminated unchanged is to be expected 
from the rapid diffusion and the high volatility of slroboL 

Ou the other hand, if alcohol be oxidised in the body, we should ex- 
pect. in the absence of violent muscular exercise, an increase in tempera- 
ture, and the appearance in the excreta of some product of oxidation of 
slcohol : aldehyde, acetic acid, carbon dioxide, or water, while the elimi- 
n^on of nitrogenous excret^ urea, eta, would remain uu^Cered or Im 
diminished. While there is no doubt tlmt excessive doses of alcohol pro- 
duce a diminution of body temperature, the experimental evidence con- 
ceraing the action in this direction of moderate doses is conflicting and 
incom^ete. Of the products of oxidation, aldehyde has not been detected 
in the excreta, and acetic acid only in Uie intestinal canal, The elimi- 
nation of carbonic acid, as so^ doea not seem to be mcieoBed, although 
positive information upon this point is wanting. If acetic acid be pro- 
duced, this would form an acetate, which in turn would be oxidized to a 
carbonate, and eliminated as such by the urine. The eUminatiou of water 
under the influence of large doees of alcohol is greater than at other times : 
but whether this water is produced by the oxidation of tlie hydrogen of 
the alcobol, or is removed from the tissues by its debydrating action, in on 
open qusatioa. 

While physiological experiment yields only uncertain evidence, the 
experience of arctic traveUers and others shows that the use of alcohol 
tends to diminish rather than increase the capacity to withstand cold. 
The experience of athletes and of military commanders is that intense 
and pnuonged muscular exertion can be beat performed without the use 
of alooboL The experience of most literary men is that long -continued 
mental activi^ is more difficult with than without alcohol 

In eases of acute poisoning by alcoltol, the stomarh-pump and catheter 
should be used as anrly as p^ble. A plentiful eupply of air, the cold 
douche, and strong coffee are indicated. 

A looho U o Bewnragos. — The variety of beverages in whose pvepara* 
UoD alcoholic fermentation plays an im^rtant part is very great, ami the 
products (Uffer from each other materially in ti)eir cojupoaition and in tbeir 
physiological action. They may be divided into four cUeses, the claaaiH- 
cation being baee<l upon the sources from which they are obtained nnd 
upon the method of their preparation. 

I'— Those prepared by the fermentnlion of malted grains aUa, 
andportem. 

Tliose prepored by the fermentation of gn*pe juice trinez, 

BI. — Those prepared hy the fermentation of the juices of fruits other 
than the jmpe—^er. /niti-frtnci. 

IV, — Tboee prepaid by the diatillation of some fermented saccharine 
liquid — ardent eptnta. 
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Beer, ale, and porier are aqueous infusions or deeoetiODs of malted grain 
fertMQled and flavored with bops ; they oontain. therefor, the aoluble con- 
rtitoeota of the grab employed ; dextrin and glucoee. pioduoed during 
the mating ; alcobol and cari>on dioxide, produced during the fermen- 
tation ; and the soluble coDstituenta of the flavoring material The al- 
coholic etrength of malt liquore varies from 1.5 to 9 percent Webs beer 
contains l.fi-1.9 per oeni; lager, Al-i.6 per cent ; bock beer, 8.88- 
5.38 per cent ; I^don pwter, 5 4-6.lt per eent. ; Burton ale. 6 9 per 
cent. ; Scotch ale, 8.6-9 per cent Malt liquors all contain a cooriderable 
quutity of nitrogenous material (0.4-1 per cent. N), and euccmic, lactic, 
and acetic acids. The amount of morganie material, b which the phoe- 
pbateeof potaasiua. eodiurn. and magnesium predominate largely, varies 
from D.3 to 0.8 per cent The ep. gr. u from 1,014 to 1.083. 

The eduJterations of malt liquors are numerous and varied, ^ium 
carbonate is added with the double purpose of neutrali^g an sxmm 
of awtic add and increasing the feem. most serious adulUntion 

eonsista in the introdnetioo of bitter principles other than hope, and nota- 
bly of efayebnine, cooculus I odious (perotoxin), and pieric acid. 

Winenan produced by tbs fermentation of gmpe-juice : in the case of 
^ wines the marc, or mass of skins, teed and stems, is allowed to remain 
in contact with the mwt, or fermenting inice, until, by production of al- 
cohol, the liquid dissolves a portion ox ue ooloring. matter of the skins. 
A certain proportion of tannin is also dissolv^ whose preeenoe is neces- 
aary to prevent tirinyineee. 8weet wines are p^uced from must rich in 
glucoee and by aireeting the fermentation before that sugar has been com- 
pletely decomposed. Dry wines are obtained bv more complete /ennen- 
tatiOD of must les rich in ducoee. Tuiarie acid is the predominating 
add in grape-juice, and as the proportion of alcohol increaees during f^ 
mentation the acid potassium tartrate is deposited. 

Most wixMB of good quality improve in flavor with age. and this im- 
provement is greatly histaned by the prooeas of Dos^Hrmg. which con- 
sists in warming the wine to a temperature of 60® C. (140® P.), without 
contact of air. 

Light uanes are tboee whose percentage of alcohol is leas than 13 per 
cent In this class are included the clarets. Saoternes, Bhine. and Hoe^ 
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winea ; champagnea, BurguDdiaa, the American winaa (except aoiDe varie- coJorkaa St- Crois rum. The former ia of gr. 0.914 to 0.926, and con* 
tiee of GaUfomia wine) AuatraUan, Greek, Hongyian, and Italian wisea. taioa one per cent of aolid matter. 

The champagnea and some Moealle winea are aparkling, a qnalitj Liqueurt are ipirite aweetened and flarored with regeteble nromatica, 
which ia comniunioated to them by bottUo|r them before the fenuentebon and frequently colored ; aniaeUe ii fiaeored with aniae^ ; abmnOic, with 
is compUted> thua retaining the carbon dioxide, which it dwoleed by wonnwood ; ctmfoa, with orange peel ; kinekwimer, with cherriea, the 
virtue of the presaure which it exerts. When properly prepared they are atonea being cracked and the spiiite distilled from the bruited fermented 
agreeable to the palate, and aaaltt the digestion; w^n new, however, fruit; with oummin and caraway seeds; moniackinc, wi^ohemes ; 

they ore liable to communicate their fermentation to the contents of the with peach and apricot kemela. 

aiomach and thus eerioualy disturb digestion. Pii^yl hydrate— Amyl carhtaof — yrimary prffyl atcohU — C,H,OB 

Of the still winea. the most widely used are the cterda, riaum rubrum — M — ia prodooed, along with etbylio alcohol, during fermentation, and 
(U. S.), or red Bordaaui irinee, and the KocL'$, Fmiim aibum (U. &), or white ^>teined by fractional distillation of marc brandy, from cognac oii, HuUe de 
Rhine, tfoeelle and American winea. The former are of low aleobolie marc (not to be confounded with oil of wine), an oily matter, powosting 
strength, mildly astringent, and contain but a small quanti^ of nitrogen- tite flavor of inferior brandr, which sepantea from marc brandy, distilled 
oua material, qualities which render them particularly ada p ted to table at high temperatures ; anif from the residues of manufacture of alcohol 
use and as mila aiimulanta. The Rhine winea are thinner and more acid, from beet-root, grain, molaaaea, etc. It la a colorleaa liquid, has a hot 
sod generally of lower alcoholic strength than the clarets. The Burgundy oleoboUo taste, and a fruity odor ; boils at 96.7^ (206^.1 r.l ; and U mis- 
end Rhone winea are celebrated for their bi^ flavor and body : they are ^\y\^ water. It has not been put to any uea in the arte. Its iotexi- 
not strongly alcoholic, but contain a large quanti^ of nitrogsooua ma> i^tiiig and poisonous actions are greater tbiin those of ethyl alcohoL It 
teriali to which they are indebted for their notonety as devekipera oi exists in small quantity in ddar. 

186 Butyl adOQAols — C^^OH — 7A — Of the four butyl alcohols theoret- 

gout Our native American wines, puiicukrly those of Ohio VaOey ieelly poemble three are Known to exist r 

and of California, are yearly improving in flavor and quali^ ; they more /Vimary rwrmai butyl oioohol — Bulyl alcohol of /crmeTUation — Propyi 
closely resemble tbe Rhine wines and Sautemes than other European — CH^— CH, — CH — CiL,0H — is formed In small quantities donng 

wines. alcoholic fennentetiou. ana may be obtained by repeated fractional dis- 

Htacy wine9 are those whose aloohoUc strength is greeter than 12 par tjUation from the oily liquid left in the rectifleation of vinic alcohol. It 
cent, usually 14 to 17 percent; they include the aherriei, porta. M^eiraa, ig ^ ^lorleae liquid ; boils at 11 4*. 7 (3^6^6 F.). It is more actively poi- 
Mareala. and some C^fomia winea, and are all the products of J*am gonouj than ethyl or methyl alcohol. 



Marsala, . . 

climatea Sherry is an amber-colored wine, grown in the south of ^Ain, 
Vinum Xericum (Br.). Moreala closely reeemblee sherry in appearance 
and is frequently substituted for it Port is a rich, dark red wine, grown 
in Portugal. 

The adulteration of wine by the addition of /oreiga subetencee la 
confined laroost entirely to their social coloration, which ta produced by 
the mt)st various eubetancea, indigo, logwood, foehaine, etc. The ^dm< 
tion of natural constituente of winea, obtained from other aoureea, and t^ 



Secondary b*Uyl alcohol; ethyl‘methyl CH,— 

CH, /* 

a liquid which boils at 99» (210^2 F.). 

TW^iory butyl alcohol; tnoiefhyl carbinol, CH, — COH— a cryetalline 

CHj/ 

solid, which fuaee at 20^-26^ (66^-77^ F.), and boils at 62^ (]79^6 F.). 
Amylio aioohote— C.B,,OH— 69.-»Of the eight amyl ^cohols theo- 

p 



mixing of different grades of wine are, however, exteaaively practiMd, possible (see p IflO) seven have been obtained. The aubstence 

Water and alcohol are the chief subetencet so added ; an excess of the known as amyliO nloohol, potato ^r\t,fueel oil, alcohol amylicum 

mixture in varying proportions of the two primary alcohols ; 



former ma 



ly be detected by the teste, and tbe low $p. gr. after exp 
i. Moet wines mtended for export are jortified by the 



the alcohol Moat wines intended for expoH are fonifiei by the addition cR^\^u ru ru fiu ph nu ■ fh. Ai 4 

of alcohol ; when tbe alcoholic spirit u^ia free from amyl alcohol, and » CH,— CH,0H and , tbe former dif* 



^vitb those of a poorer quality is extensively prac^, i^cukriy ^ jj ^ tormod during alcoboUc fermentetiou of glucose in great^i* abun 
champagnes, clarete, and Burgundiw, and » penecUy te^mate. ^e jjje alcohols other than tbe ethylic. Owing to its high 

a.*uDe cannot be said, however, of the manu f sctuie of Cactitioua wuw, it is in great part retained in tbe oily material which eoUecto 

either entirely from materiala not produced from ti» grape, or in tbe still during the recti oca tion of alcohol and epirite ; a portion, how- 

conterting white into red wines, or by mixing wines^tn ooloitng mattera, peases over and is removed by subeequent treatment (see below). It 
alcohol, etc., to produce imitations of wines of a diflerent cUm, an usdus* • 1 >ift 

trv which flourishes extensively in Ronnandy, at Rngen on the Rhine, . , . . ^ T ? • .. / i i. v ii j 

ud «t Hwnbuic. The winei so produced an uauaUy heaey wiaea. port »s obtained troro the last aulky ModucU of nctifieaUon of alcoboUo flmd. 
and sherrv so-called ^ made from grain or potatoes ; these are shaken with H.O to remove ethyl 

“ Cid^ia the fermented juice of ths apple, prepared very much an tbe alcohol, the superoaUuit oily fluid is decan^, dried by contact with fused 
same wav os wine is from .ffiipeduice, and containing 3.6 to 7.6 per c«it. of calcium chlonde, and distilled ; that portion which passes over UtAveen 
it U ve^p^K^tcu; fermentation, which rend£« it soar 128" and 132^ (262^4-269^C F. ) being coUecteil. 
and not only unpalatable, but liable to produce colic and diarrhosa with It ia a colorless, oily liquid, has an acrid taste and a peculiar odor, at 
those not ba!^D€<l to its use- unpleasant, afterward nauseating and p^ovocati^'e of severe head- 

Spirits are alcoholic beveniges, prepared by fermentation and distilla- ache ; it boils at 132® (209®. 6 F.) and crystallizes nl —20“' (4® F.) ; sp. gr. 
tion ^ They differ from beers and wines in oonteining a greater propor- 0.8184 at 15® <5® F.) ; it mixes with alcohol and ether, but not with water 
tion of Alcohol, and in notconteining any of the non-voUtile conatiiaente It burns difBcuUly with a pale blue flame. 

of the grains or fruits from which they aTe prepared. Besides alcohol When exposed to air it oxidizes veiy slowly ; quite iivpidly, however, in 
an<l water they contain acetic, butyric, valerianic and cenanihic ethers, contect with platinum-black, forming valeiianic acid. Tlie same acid, 
to which they owe their flavor ; sometixnca tannin and coloring matter along with other subsUnces, is produced by the actiou of the more power- 
derived from tbe cask ; amylic alcohol remaining alter imperfect puriSea- fid oxidantsupon amyl alcohoL Chlorine attacks it energetically, forming 
tion ; sugar intentionally ad cW ; and caramel It ia to the last- named sub* amyl chloride, HCI, and other chlorinated derivatives. Sulphuric acid 
stance that all dark spirits owe their color ; although, after long keeping dissolves in amyl alcohol, with fonnatiou of aiiiyl-sulphurio acid, SO. 
in wood A naturally colorless spirit aseumes a straw color. correspond ing to ethyl-sulphuric ac^. It also forme similar 

Tbe varieties <if spirituous beverages in common use are : acids with phosphoric, oxalic, citric, and tartaric acida Ite ethers, when 

Brandy, spiri/ue vini galUci (U. S., Br.), obtained by the distillation dissolved in ethyl alcohol, have the taste and odor of various fruits, and 
of wine ami mamifactured iu France and in California and Ohio. It is of or« used in tbe preparation of artificial fruil-eBsencea. Amyl alcohol is also 
sp gr. 0.920 to 0.034, is dork or light in color, according to the quanii^ used in analysis os a solvent, puticulorly for certain alkaloids, and in phar- 
of burnt sugar a<lded, and contains about 1.2 per cent of solid mflUer. macy for tbe artificial production of valerianic acid and the valerianates. 
American irhisl;ey. .•pintufi /rumenU (U. S.), prepared from wheat, lye, fte vapor, when inhaled, produces severe lieadacbe, a sense of suffo- 
bsrUy, or Indian corn ; has a sp. gr. of 0.9*22 to 0.937 and contains 0.1 to cation, giddiness, and, in lar^ do^ death. Tbe liquid, taken internally, 

lg7 eepeciaUy when in alcoholic solution, is much more actively poisonous 

0 3 per cent-of •olid*. Scotch and IriA uAiafciet, oolorleM spixiti dieUned then etliylic dcoboL Eren in rery dilute soluUon it produces tlje r«pid 
fromfennented giBins : ip. gr. 0.916 to 0.930, hiring ■ pecnli» tiiioky mtoucaUon, ud se-ere hesdaehe and vertigo, which aie promineDt effects 

liivor prcsiuced by drying the milted grain by • pe»t fire. (Ka,ileodii- of ^nor wi^ey. , , , , ^ . , , , . . „ 

tilled from milted grain, m. gr. 0.930 to 0.944, flirored with jumper, ind To free epint* of unyl aleohol to de/usriote them, ad^tags is usuaUy 
sometimea fraudttfintly *tE tnipentine. /Jum. a spirit diatiUed from tak« of the ab^W power of ^shly burnt wood c^ro^ which is 
molaaaea. and vaiying in color and Saror from the dark Jamada rum to Uie «th«- pl*«d u> the still or made into a filter, through which the spirit is 
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pftA 8 «d after diitilliation, or, preferably, the rapor front the sti]) ts loade to 
pas 6 through a layer of charcoal before coDdenaatioQ. Spiiita properly 
freed of fueel oil ^ve off no irriUtio;? or foul fumes, vhen hot; they lire 
not colored red ffheu mixed with three parte C.H^Oand one part etron^ 
H.SO« ; they are not colored red or black by ammoniacal stWer nitnte 
eolution ; when 150 parts of the spirit mixed with 1 part potash, dis- 
solved in a little H.O, are evaporated down to 15 parts, and mixed with an 
e<)ual volume of dilute no offensive odor suould be given off. 

Cetyl hydrate — Geii^ic alcohoi — Ethaf — C, — ^2 — is obtained 

by the saponidcation oLspermaceti (itspalrnitic ether). It is a white crys- 
t^ine solid ; fusible at 49^ (120-^. 2 F .) ; insoluble in H,0 ; soluble in 
alcohol and ether ; tasteless and odorless. 

Ceryl hydrate— C.,H, pH— 396 — and Myrlcy! hydrate — 

OH — 4dS-^Rre obtained as white, crystalline soUds : the former from 
C'hina wax ; the latter from beeswax, by sapouificatioD. 

SIMPlJQ £7TH£RS. 

Oxides of Au:ohouc R.vojcals or tbx Sesies 

The term ether was originally applied to any volatile liquid obhufied by 
the action of au acid upon an alcohol. 

The nmple ethen are the oxide* of the alcoholic radiade. They bear the 

I 8 i» 

same relation to the alcohols that the oxidee of the besylous elements bfs r 
to their h 3 rdrates : 



C.H. 



H 






euJe for molecule, to form H,0 and sulpbovinic acid : 

so.. 

The new acid, os soon ae formed, 



SO 

H 



:lo. = 



H 

H 



\ 



\ 



0 + 



mation of ether 



c;h; ! o 

BU«vi oikte 
(«thj)le fthfrL 
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When the two nlcohoUc rsdiesle are the same, as in the above 
the ether is deaignsted ns e%mpU ; wbeu the radicals ate different, as in 

PH \ 

methybethyl oxide, y they are mtzed dhent. 

BCathyl oxide — \ 0 4 6 isomeric with ethyl aloohol, is olv 

tained by the action of sod borie acid upon methyl or by 

the action of eilver oxide on methyl iodide. It is a eoiorf^ gas ; bM sa 
ethereal odor ; burns with a pale ffame ; Uqueffes at — 86 * (— V.S F.); 
and boils st -81«(-5*.8 F.) ; is soloUe in H.O. H^O, and ethyl alnhoL 
Btbyl OxJdo Ethylic ether — Ether — Sulphuric rihrr iiftfcr /ertufr 

{C: .f)— .fJAerpuru, (^•)— o|h‘ \ 

PmEP/uunov. — A mixture is made of 6 pta, of 90 1, sad 9 pla. 

of conoentratad H,80.> in a vessel eiirrounoed by oold H,0. This uixtere 
is introduced into a retort, over which is coovanientiy amogad a vsaal 
from which a slow stream of aloobol can be made to enter the retort 
Heat is applied by a sand-bath, and the addition of alcohol and the beat 
are eu regulated that the temperature doea not rise above 140* (904* F.). 
The retort is connected with a well-oooled condenser, and the proosm cm* 
tinued until the temperature in the retort rises above the point indicated. 
It is important that the tube by which the alcohol it introdaeed be drawn 
out to a small opening, and dip well down below the eurfiace of the liquid. 
The distillate tliua obtained contains, besides ether, alcohol, water, and 
IS resulting from the decomposition of the aloobol and notably 

It is subjected to a first purification by ahakingwilb H,0 containing 
potash or lime, decanting the supernatant ether and redistilling. The 
product of this process is ** washed ether," or (Piher (XI. S.). It is stiU con- 
taminated with water and alcohol, and when desired pure, as for produc- 
ing aoMlbeeia And for processes of analysis, it is sooiected 

&,0, 




to a Mcoad 

punncacton. it is asain euaxen witn u.u, decanted after aeparatioD, 
shaken with recently fused calcium chloride and newl^ burnt lime, with 
which it is left in contact 24 hours, and from which it is then distilled. 

It was known at an early day^ Uiat a small quantity of H.SO, is c^m- 
ble of ooDverting a large quantity of alcohol into ether, and tut at the 
end of the proosas the remains in the retort unaltered, except by 

second^ reactions. A metaphynoal explanation of the procev was 
found in the assertion that the acid acted by its mere preeeooe, by eofslyeu, 
as it was aaid ; in other words, it acted because it acted, a very ready bat 
a very feminine method of explaining what is not nnderstoM, wlucb ie 
still invoked by some authors as a covering for our ignorance of the ra- 
tionale of certain obemico-physiologicsl phenomena It was only in 1860 
that Alex. Williamson, by a series of ingenious experiments, determined 
the true nature of the process. In the coaversioQ of alcohol into ether, 
an intermediate substance, sulpbovinic acid, is aliemately formed at the 
expense of the alcohol, and destroyed with formation of ether and regen- 

190 

eiHuoii ui H^SO.. At first H,SO, and nlcobol act upon each other, mole* 



reacts with a second molecule of alcohol, mth regeneration of H,SO, and for- 

Theoretically, therefor, a given quantity of H,SO, could convert an 
nnHmitsd amount of alcohol into ether. Such would also be the csss in 
practice, were it not that tbs acid gradually becomes too dilute, by admix- 
ture wiUi the H^O formed during the reaction, and at the same time is 
decomposed by secondary reactious, into which it enters with impurities 
in the alcohol ; causes which in practice limit the amount of ether pro- 
duced to about four to five times the bulk of add used. 

PnoPXXTiBa. — ^Ether is a colorlesa, limpid, mobile, highly 
refracting liquid ; it has a sharp, burning taste, and a peculiar, tenacious 
odor, oharactarued as ethereal. Sp. gr. 0.723 at 12*.5 (54*.6 P.); it boils 
at 34*.5 (94MP.). and crystallises at -31* (-23*.6 F ). lU tension 
of vapor is veiy great, espedally at high temperatures ; it should, tfaersfor, 
bs stored in strong bottlsf^ and should be kept in situations protected 
from eiev^ons of temperature. It is exceedingly volatile, and, when al* 
lowed to ev^orate freely, abeorbs a great amount of heat, of which prop- 
er^ advantage is taken to produce local auntheaia, the part being be- 
numbed by cold produosd by the rapid evaporation of ether sprayed 
upon the aur&ce. Water dissolves one-ninth its weight of ether, htbylic 
ODd methylic alcohols are miscible with it in all proportions. Ether is 
an eioellent eolvsnt of many substances not soluble in water and alcohol, 
while, on the other hand, it does not dissolve many substances soluble 
in those floida The resins and fats are readily soluble in ether ; the 
salts of the alkaloids and many vegstable ooloring matters are soluble in 
sJoohol and water, but inaolnbla in ether, while the free alkaloide are 
for the most part soluble in ether, but insoluble, or very sparingly soluble, 
in water. 

CAemtcol. — Ether, whether in the form of vapor or of liquid, Is highly 
infiMomable ; and bums with a luminous fiame. The vapor forms with 
sir a violently ex^oaivs mixture. It ia denser than air. through which it 
falls and difi^lses itself to a great distance ; great caution is therefor re- 
quired in budUng ether in a localily in which there is a light or fire, 
especially if the fire be near the floor. 

Pure ether is neutral in reaction, but. on exposure to air or O. etpe- 
cially in the light, it heeomee acid from the formation of a small quantity 
of acetic acid. H^SO, mixea with ether with elevation of temp<’rature 
and formation of sulpbovinic acid ; sulphuric anhydride forms ethyl sul* 
phste. HNO,, aided by beat, oxidises ether to carbon dioxide and acetic 
and oxalic amda Ether, aaturated with HCl and distilled, yields ethyl 
chloride. CL in the presanca of H,0. oxidizes ether, with formation of 
aldehyde, acetic acid, and chloral. In the absence of H,0, however, a 
series of products of substitution are produced, in which 2, 4 and 10 Atoms 
of H are replaced by a corre^Mnding number of atoms of Cl. These 
aubstances in turn, by eubstitntion of alcoholic radlcala, or of atoms of 
slenients, for atoms of Ch give rise to other derivativea 
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AiTTKm on 701 Eoomwr. -’-Ether is largely used in medicine for pro- 
ducing aattstheaia, either locally by diminution of temperature due to its 
rapid e vaporation, or generally by inhalation. When token in overdose 
it causee death, altho^h it ie by no means as liable to give rise to fatal 
accents as is duorofonn. Patients suffering from an overdose may. in 
t^ vast majority of cases, be reaueoitated by artificial respiration and the 
induced current, one pole to be applied to the nape of tbe neck, and 
the other carried eeross the body just below the anterior attachmenU 
of the diaphngio. 

In OMee of death from ether the odor is generally well marked in the 
Nothing and surroundinga, and especiellY on opening tbe thoracic cavity. 
In tbe andytis it is sought for in the blood and lungs at the same time 
ascblorofonn (q. v.>. 

MONOBASXO ACID6. Seub G„H,.0,. 

As the higher tenns of this eeriea are obtained from tbe faU, and tbe 
lower terms are volatile liquids, tiiaee acids are eometimes designated as tbe 
' ‘Ue/eUjf ocida. The known terms are : 
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Although fomed in * rmtitj of wajm, thw «cidA xuj be coniidered m 
beiog derived from tbe prizavv monoetoiDic eleoboii» the eobetitatioo 
of 0 for ia the group : 

CH,— CH,— CH,— CH,— CH^ OH 

AMjHo aImM. 

CH^— CH,--00, OH 






Coiwdend ijmcaHj, the eabetitatioD of 0 lor H, ocean ia the ndinl : 

I ^ I 0, ^d rftmmnniffttft to the ndicel eleetro-aegetive or 

ecid quahriee 

TORikio -HOO,OH— id—oeeon is the edd eeeretion of red 

entc, m the hein oi oertaia ioeeetew in the Uood, orine, bile, 

iieiepiretio&, end mueculer doid od nent in the etingiBg^nettle, end in the 
vee of treeeof tbe pine ImUj. Itieprodueed in e nomber of reactuane: 
. the oxiderioD of many organie eobeteneee ; engw. eteroh, dbrin, gebtin, 
bumin, etc. \ bj the eot£>n of poteeh upon ohlorofo n n end kindred 
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bodiee ; by the action of mineral adds in bydrocyanie acid ; daring tbe 
fariDeatation ctf diatetio urine ; by the direct onion of carbon monoxide 
end water ; by the deoomporition of oxalic acid under tbe induence of 
glycerin at a^ut 100^ (219^ F.)* 

It ie a eolorieea liquid, baring an acid teate and a penetrating odor v ii 
acta ae a Teeioant ; it boila at 100^ (912^ F.), and, wbes pore> eryirtalUiea at 
0° (92^ F.). It ie mieoible with E,0 in all proportiona. 

'The mmeral acida decompoae it into H.O and carbon monoxide. Oiidix- 
ing agenia convert it into H.O and oarnon dioxide. Alkaline hydratee 
decompoae it with formation of a carbonate and Kberation of BL It acta ae 



a reducing agent with tbe aalta of the noble metala 

Aoetio aold — Acetyl hydrate Hydrogen acetct^^fSfraiign^tyue 
Acidum aceticum ( V- S . ; Br, )<-^HaCa!),OB — 60. 

FoaHanoir.^(i.) By the oxidation of alcohol : 

CH,CH„OH -f 0, = CH,CO,OH + H,0. 






f2.) By tbe dry diatillation of wood 

(3.) By the decompoaitiou of natund acetate* by minenl acida. 

(A) By tbe action of potaab in fuaion on augar, starch, oxalic, tartaric, 
citric amda, etc. 

(5.) By the decompoaitioo of gelatin, fibrin, caaain, etc., hy H,80, and 
manganeee dioxide. 

(6.) By the action of carbon dioxide upou aodlum methyl : CO, ^ Na 
CH^ C,&,0,Na ; and decompoaitioo of the aodium acetate ao produced. 

The acetic acid uaed in the arU and in pharmacy in prepar^ by the 
deatr active distlllatiou of wood. Tbe producta of tbe diatiUation, which 
vary with tha nature of the wood used, are numeroua Charcoal remaina 
in the retort, while the diatilled product conaieta of an acid, watery liquid ; 
a tarry material ; and gaaeoua producta Tbe gaeee are carbon dioxide, 
carbon monoxide, and hydrocarbons ; they are eometiiDea used for illu- 
mizukting purpoaee, but are usually directed into the furnace, where they 
aerve as fueL The tar is a mixture of empyreumatic oila bydrocarbons, 
phenol, Qxyphenol, acetic acid, ammonium acetate, etc. 

Tbe add water is very complex, and cootaiiia, beaidee acetic add, 
furmiu, prupiuuio, butyric, valerianic, and oxypbenic acida, acetone, naph* 
tbalene, benzene, toluene, cumene, creaK>te, methyl aloobol, and methyl 
acetate, etc. Partially fre^ from tar by decantation, it still contains about 
20 per oeni of tarry and oily material, and aboot 4 per cent of ocetic 
add ; this is the crude yyrotiyTteous add of commerce. 

The crude product ia eubiected to a first purification by dietlUatioD ; 
the first portions are eoUscted separately and yield methyl alcohol (q. v,) ; 
the rvmamder of the distillate is tbe diefdled pyrottffneout odd, need to a 
limited extent os an antiseptic, but prindp^y for the manulecture of 
acetic add and tbe acetates. It can only be freed from the impurities 
which it still contains by chemical meana ; to this end slacked lime and 
chalk ore added, at a gentle beat, to neutralization ; tbe liquid ia boiled 
and allowed to settle twenty four hours ; the clear liquid, wUcb is e solu- 
tion of calcium acetate, is decanted and evaporated ; tbe ealdum salt ia 
converted into sodium acetate, which is then purified by calcinstion at a 
temperature below 890^ (626^ F.), dissolved, filtered, and recrystallized ; 
the nit is then decomposed by a proper quantity of H,SO^ and tbe libsT' 
sted acetic acid separated by distillation. 

Tbe product so obtained is a eolation of acetic add in water, contain* 
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ing SB per cent of true acetic acid, and beinnof sp. gr. 1.047. U. S. {the 
amd of the Br. Fh. is weaker«38 per cent 0,H,0^ and sp. gr. 1.0441. 

Pure acetic add, known as fftainal acetic acid, ac%dum ocdicum pM cid e 
(T7. S.), is obtained by decompositiou of a pare dry acetate by heat 

Propxbtus. — Acetic acid is a colorless liquid. Below 17’ <G2‘'.6 F.}, 



when pure, it is a crystalline solid. It boils at 119° (246^.2 F. ) ; sp gr. 
1.0801 atO^ (82^ F.) ; its odor is penebrating and add ; in contact wi^ the 
flltin it destroys the epidermis and causes vesication ; it mixes with H.O in 
all proportiona, the mixtures being less in volume than tbe sum of tbe 
volumes of tbe constituents. Tbe sp. gr. of the mixtures gradually in* 
creese up to that containing 28 per cent of H,0, after which they again 
diminish, and all tbe mixtnree containing more tlian 43 per cent of acid 
are of higher sp. gr. than the add itself. 

Yapor of aoetio add buins with a pale, blue flame ; and is decomposed 
at a red heat It only decomposes calcic carbonate in the presence of H,0. 

H.SO^ deeompoeee and blackens it, SO, and CO, being pven oS. 
U^er ordinary drcamstancee Cl acts upon it ilow^, more activdy under 
the tofiuaooe of sunli^t to produce monochloracetic acid, C&CIOO.OH ; 
di^Ucracetic add, CHC1,GO,OH ; and hidUorocetic acid, CCn,CO,OH. The 
last named is an cdorlen acid, strongly vesicant, cryatalline solid ; fuses 
at 46^ (114^8 F.) and boOs at 195^-200^ (383^-392^ F.}. 

AvjiiniCAL CB&XAorxia — (L) Warmed with 80 ,H, it blackens. 

(2.) With diver nitrate a white crystalline ppt, partly dissolved by 
beat; DO reductioD of Ag on boiling. 

(A) Heated witii H,w, and C,U,0, acetic ether, recognizable by its 
odor, la pven oft 

(4.) vfhcB an acetate is calcined with a small quantity of As,0, the 
foul odor eaeodyl oxide is developed. 

(6,y Neutral solution of ferrie chloride produces in neutral solutions of 
sostatM a deep red color, which toms yellow on addition of free acid. 

Vlnogar is an a^ liquid owing its acidity to acetic add. end hold- 
ing certain fixed and volatile substances in solution. It is obtained from 
some liquid containing 10 per cent or leas of alcohol, which ia converted 



into acetic add by the transferring of atmoepheric oxygen to tbe alcohol 
the pvocMi of nutriUosi of a peculiar vegetible ferment, known m 
, pqpulir 

manufaetured principally by one of two proeesaes — the German method 



during tbe 
myeoifrma 



acehy or, 



rly, es mother of vineper. Vio^iar ia now 



and that of Psatsur. In tha formar, the alooholic fluid, which must alao 
contain libominoua matter, is sUowed to triokls slowly through ban^ 
containing beaeh*wood shavings, supported hj a parforated false bottom. 
By a suitable arrangement of holes and tubes, an ascending current of air 
is mads to pa« tnrough the barrsL The aoetio ferment clings to the 
elmvinga, sadu nder its influence aoetifleation takes place rapidly, owing 
to tha la^ miaoe exposed to tha air. In Psatsuris proceaa, the ferment 



ia aown upon tha surface of the aloobolie liquid, contained in large, shallow, 

inegar ia drawn off after aoetifleation has 
been comjflatod ; the mother is ooUected, wssbed, sad used in a subsequent 



covered vmta, 






which the via< 



Tbe liquids from which vinegar is made are wine, dder, and beer, to 



opsntion. 

* uids from which vinegar 
which dilute alcohol ia fraquantiy added ; the moat esteemed being that 
obtained from white wine. BW esasper has a pleemmi, acid taste and 
odor ; it oemsista of water, acetic acid (about 6 per cent), potaeaiam bitar- 
trata, aoetio ethar. glucoae, malic ad<£ minarel rnhs preeant in 

wine, a l■^msptaaQble, nifr^^eaiMd substasce, oobring matter, etc. Bp. 
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gr. 1.020 to 1.025. Wlien evaporated, it yields from 1.7 to 2.4 per cent, 
of eolid residue. 

VinegM made from slcoholio liquids other tbon wise contain no po- 
tsatiom oitartiate, contain less acetic acid, and have not tbs aromatic 
odor of wine vinegar. CSder vinegar is of sp. gr. 2.0 ; is yellowish, has an 
odor of apples, and yields 1.5 per cent of extract on evaporatiou. 
vifie^er is of sp. gr. o.2 ; has a bitteritb flavor, and au odor of sour beer ; 
it leaves G per cent, of extract on evaporation. 

Tbe princip^ adultenUione of vinegar qj*o : rulphuric add, whicli pi*o- 
ducee a black or brown color when a few drops 0 / tbe vinegar and boixip 
fragmente of cane-sugar are evaporated over tbe water-bath to dryness 
Water, an excess of which is indicated by a low power of satumtion of tbe 
vinegar, in the absence of mineroi aciila. Two pails of good wine vinegar 
neutralize 10 parts of sodium carbonate ; the same quantity of cider vine 
gar. 3.5 parte ; and of beer vinegar, 2.5 parts of carbonate. Pyi-oligneoiis 
odd may be detected by tbs creosote-like odor and taste. Pep^jer, cap*n- 
cum, and other acrid substances, ore often added to comimmicnte fictitious 
strength. In vinegar so adulterated an acrid odor is perceptible after 
neutralizatioD of the acid with sodium carbonate, Copper, a>ui 

tin frequently occur 10 vinegar which has been in contact witli those ele- 
ments, either during the procese of manufacture or subsequently. 

Distilled thne^or ia prepared by distilling vinegar in glasa vessels ; it 
contains none of tbe fixed ingredients of vinegar, but its volatile eonstitu- 
ente (acetic acid, water, alcohol, acetic ether, odoroua principles, etc.), and 
a quantity of aldehyde. 

When dry acetate of copper is distilled, a blue, strongly acid liquid 
passes over ; this, upon rectification, yields a colorless, mobile liquid, 
which boils at 5G^ (1^2^8 F.), has a peculiai odor, and is a mixtme of 
acetic add, water, and acetone, known as radical vinegar 

ToxfooLOOT. — When token internally, acetic acid and vinegar (the latter 
in doses of 4-5 fl. ^ ) act os irritants and corrosives, causing in some in- 
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Stances perforation of the stomach, and death in 6-15 hoars. Milk of 
magnesia should be given na an antidote, with the view to neutralizing* 
the acid. 

Propionic acid — C.^H^CO,OH — 74 — ia formed in many decomposi- 
tions of organic aubstoncea : By the action of caustic potasea upou sugar, 
afcarch, gum, and ethyl cyanide ; during fermentation, vinous or acetic ; iu 
the distillation of wood ; during the putrefaction of peas, beans, etc. ; by 
the oaidation of normal propylic alcohol, etc. It is best prepared bV 
heating clliyl cyanide witli potash nntD the odor of tlie ether luis disaiv 
peered ; the acid ia then liberated from its potaasiura compound hr H SO 
and purified. * ' 

It is B colorless liquid, sp. gr. 0.9f)6. does not solidify at -21* (-5^8 F.). 
boils at 140"' (284° F.), mi:ce8 with water and olcoliol in all pi'OjwrtioD^' 
resembleH acetic acid in odor and taste. Its salts are soluble and cn^a- 
tallizable. ^ 

Butyric ftoid— C^H,00,0H — 88 — has been found in the milk, per- 
spimiion, mufleular £uul, the juices of the spleen and of o^er glands, the 
urine, contents of the stomach and lai^e intestine, fjrces, and guano ; iu 
certain fruits, in yeast, in the prcnlucts of decomposition of many vege- 
table substances j and iu natui*sl waters ; in fresh butter in small (juantity. 
more abundantly in that which is rancid. 

It is forme<{ by the action of H,SO^ and manganese dioxide, aided by 
heat, upon cheese, atarch, gelatin, etc. ; during the combustion of tobacco 
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fas nmmoDium butyrate ; by the action of HKO, upon oleic acid ; during 
the putrefaction of fibrin and other albuminoids ; during a peculiar fer- 
mentation of glucose and starchy material in the pretence of cuein or 
gluten. This fermentation, known as the butyric, takes place in two 
atoms ; at first the glucose ia ooDverted into la^c acid : = 

3(C1H,0,) ; and this iu turn ia decomposed into butyric acid, car&o'di* 
oxide, and hydrogen : 2C,H,0, » 3UO, -f-tm,. 

Butyrio acid is obtained from the animal charcoal which has been oeed 
in the purification of glycerin, in which it exists as calcium butyrate. It 
is also formed bv subjecting to fermentation a mixture composed of glu- 
cose, water, chalk, end cheese or gluten. The caldum butyrate ia de- 
composed by H,SO,, and the butyrio acid separated by distillation. 

Butyric acid is a colorless, mobile liquid, having a disagreeable, per* 
eistent odor of rancid butter, and a eba^, acid taste ; soluble in water, 
alcohol, ether, and methyl alcohol ; boils at 164^ (527°.2 P.), distilling 
unchanged ; solidifies in a mixture of sohd carbon dioxide end ether ; 

; a go^ eolvent of feta. 

I SO. in the cold, and only alightly under the 



ap;gr 0.974 at 15'’ {6^ F.) 

n is not acted upon by 1 
Infiuence of heat, pfilric acid dissolves it unaltered in the ^Id^ but on the 



application of heat, ozidixes it to succinic acid. Dry Cl under the influence 
of sunlight, and Br under the influence of beet and preosare. form pro- 



pro- 



ducts of substitution with butTrio acid. It readily forms ethers and salU. 

Butyric acid is formed in the inteetioe, by the process of ferraentatieo 
mentioned shove, et the expense of those portions of the corbobydrste 
elements of food which escape absorption, and is discharged with the 
heoes as ammonium butyrate. 

I$obtUifric 9cid, an isomers of butyric acid, which boils at 152^ (805^.6 
F.), has also been found in human fseoee. It oorrssponds to isobutyl 
alcohol 

▼alarlaxiio ■xdds— G,R,OO.OH— lOa.-CorrMponding to the four 
primary amylic alcohols, there are four amylic or valerianic acids : 

1 CH,— OH,— CH,— CH,— CO.OH. IL ^^^>CH-CH,-CO,Ott 

ni mr SS*'>CH— OOpOH. IV. COpOH. 

CH,— CH,/ CH,/ 

I Normal valerianic ^dA^Buiylformic acid— /Vc^y/bceric acuf— 
is obtained by the oxidation of normal amylic aleoboL It la an oily liquid, 
boils at 165^ (365^ F.), and has an odor rseembling that of butyric acid. 

EL, nX Ordinary ▼tlerlonlc oeid — D^pKinic acid — PAocemc acid — 
Ltovaieric acid — /stpropyf aceric acid— /sohufy^ormte acid — .dciduoi wteri- 
onicum (Br.).— This acid exists is the oil of the porpoise, asd in valerian 
root and in angelica root. It is formed during putrid fermentation or 
oxidation of albuminoid subetoncea It ocoura in the urine and in 
typhus, variola^ and aente atrophy of the liver. It ia also formed in a 
varied of chemical reactions and notaUj the oxidation of amylic alcohol. 

It is prepared either by distilling water from valerian root, or, more 
economically, by mixing rectified amylic alcohol with H^80„ adding when 
cold, a eolation of potesrium dichromate, and distUling after the reaction 
has become modmted : the distillate ia oentnlised with sodium carbon- 
ate ; and the amd is obtained from the eodinm valerianate so woduced, by 
decomposition by H,50^ and rectification. 
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The properties and nature of the acid difler according to those of the 
amyl alcohol from which it is obtained. The active alcohol yields the add. 



CH,— COpOH, which is itself optically active ; which forms on 

onciystallixable and exceedingly soluble barium salt, and whose boiling- 
pdnt is 173*'- 5 (344°.3 F. ). The in active alcohol yields by oxidation the 

— CO, OH, which is optically inactive ; whose barium 

salt is readily cryetoUizable and soluble in water to the extent of 48 parts 
in tOO; and whose boding point is 174°. 5 (846° F.). 

The odd obtained from valerian root is identical with the acid obtained 
by the oxidation of opUcally viactice amylic alcohol The artificial product, 
being obtained from the commercial mixture of active and inactive alcohols, 
is a mixture in difietect proportions of the two acids mentioned above. 

The ordinary valerisnic acid is an oily, colorless liquid, having n ])ene- 
trating odor, and a sharp, acrid taste. It solidifies at —16° (8'’.2 F.); boils 
at 173M75° (343°. 4-347° F.) ; sp. gr. 0.9343-0.9465 at 20° (68° F.) ; 
burns with a white, amoky flame. It dissolves in 30 ports of water, and in 
oleobol and ether in all proportiona. It dissolves phosphorus, camphor, 
and certain reams. 

IV. Trin\eOiyi acetic add — Pi uo/ic acid — is a cry stoUme solid , which fu sea 
at 36.5° (96° F.) and boils at 163^7 (326°.7F.); sparingly soluble in 
obtained by the action of cyanide of mercury upon tertiary butyl 

Caproio arid* — Htx^ie ccuti— C,8„00,0R— 116. — There probably 
exist quite a number of isomerea having the composition indicate above, 
tome of which have been prepared from butter, cocoa-oil, and cheese, and 
by deeompoeitioQ of amyl cyanide, or of hexyl alcohol 

The amd obtained from butter, in which it exists os a glyceric ether, 
is a colorieaa, oily liquid, boils at 206° (401° F.); sp. gr. 0.981 at 15° (59° 
F.); hii an odor of perapirotion and a sharp, acid taste ; is very sparingly 
■oluble in water, but soluble in oloohol. 

aCx^lhyllo aold— arid — C,H„CO, OH— 130— exists in 
•pirita distilled from rice and maize, and ia formed by the action of HyO. 
on fatty anbotances, especiaUy castor oil It is a colorless oil : ep. cr. 
0.9167 ; boils at 212° (413°.S F.). 

Capryllo ooid — Oc<y/tc cotd— C,IX,|CO,OH — 144 — accompanies 
caproio acid in butter, coooa-oiJ, sic. It is a solid ; fuses at IS ' (59 ' V.) : 
bods at 236^ (457° F.); almost insoluble in H,0. 

PaUrgonlo gold— iVonyfic acid— C.H,, CO, OH— 158.— A colorless oil, 
solid below 10° (50° F.J \ boils at 260° (500° F.}; exists in oil of geranium, 
and ia formed by the action of HNO. on oil of rue. 

Ctprio ooid — Daeylic acid— C,H CO, OH — 172 — exists in butter, 
oocoa-oil, etc., oraocioted with caproio and caprylic acids in Uieir glyceric 
stiiera, and is the reoidues of distillation of Scotch whiskey, as amyl 
caprate. It is a white, crysUlline solid ; melts at 27°.5 (61°.5 F.); boils 
at 273° (523°.4 P.). 

Lfiurio aoid— laurosleahc acid — C,,H«,00,0H — 200— ia a solid, 
fusible at ^°.5 (110°.3 F.) obtained from laurel berries, cocos*butter, and 
nfh«r TSffsUble fata. 

crystalline solid, fusible at 54° 
in many vegetable oUs, cow’s butter, and spermaceti 
. P^tio oold-ittaiic Bctd-0,.H,.CO,OH-256-eiisU in palm-oU 
in oombmaUoo when the oU la fresh, and free when the oil is old ; it also 
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enlen into the composition of nearly all animal and vegetable fats. It is 
obtained from the fata, palm^il, etc., by saponification with caustic potossa 
and suboequent deoompositioD of the soap by a atrong acid. 11 is also 
formed by the action of caustic potash in fusion upon cetyl alcohol (ethal). 
and by the action of the some reogont upon oleic acid. 

Polmitio acid is a white, cryst^ne solid ; odorless ; tiistelese ; lighter 
than H,0, in which it is insoluble ; quite soluble in ^cobol and in ether * 
fuses at 62° (143°. 6 P. ); distils unchanged with vapor of water. ’ 

Bfargtrlo noid — C,,R,,CO,OH — 270 — formerly suppoeed to exist as 
a glycende lo all fata, sobd and Uquid. '^Tiat had been Uken formargaric 
acid was a mixture of 90 per cent of palmitic and 10 per cent, of stearic 
acid. It is obtained by the action of potassium hydrate uwn cetyl cyanide 
os a while, crystalline body ; fosible at 59°. 9 (140" F.). 



8t«^0 udd — C„H Ob,OH~264 — exists as a glyceride in all solid 
fata, and in many oils, and also free to a limited extent. 

To obtain it pure, the fat is saponified with an alkali, and the soap 
decompooed by HCl ; tbe mixture of fatty acids ia dissolved in a large 
qwtity of oloobolf and the boiling solution partly precipitated bv the 
addition of a concentrated aolntion of barium acetate. The precipitate is 
coUectad. vr^ed, and decomposed by HCl ; the stearic acid wl deb 8ei«|. 
rates IS washed and reaystallized from alcohol. The process is repeated 
until the product fuses at 70° (168° F.). 

Pure stearic add ia a oolorlesa, odorless, tasteless solid ; fusible at 70° 
(158 F.); Mctuoua to the touch; insoluble in H,0 ; verv soluble in 
mcohol and in ether. The alkaline stoontes ore soloble in H ’O ; those of 
Co, Ba, and Pb are insoluble. 

Stearic and palmitic acids exist free in the intestine during the diges- 
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tion of faU, a portioo of which is deoomposea by the action of the pan- 199 , , , , , , - n- « 

creatic secretion into fatty acids and glycerin. The same decompoation either crystalline with lA<j., or granular and anhydrous ; soluble in H,0. 
also occurs in the presence of putrefying albuminoid substances. Its solatioo ebouUI give uo precipitate with barium chloride. 

Araohlo told— C„H,,CO,OH— 312— emU as a ^y«nde in peaai^ EruYLStiusutE— „ 0,-151— the true sulphuric ether, is ob- 

oiUnow Urgelyused as a substitute for olive-oil). in oU of ben. and m . • . lu •• .i .> 

sm^ ouantitT in butter. It is a crystalline solid, which melts at 76 toineJ by pasaiug vapor of SO. mtopure ethyUc ether, thoroughly cooled. 
Q67'^ F ^ ’ It u ft color tess, oily liquid j Las a sLai’p, Luruing taste, uid the Oi\oT 

^ * of i>epi)erimnt ; ap. gi*. I.i‘i0 ; it caimot Lo distilled without deco mpo- 

COMPOUKD ETHEIBS. aitiou ; in coutacl with H,0 it ia decomposed with formatiou of sulpLo- 

viide ftciii 

As the sloohola resemble the mineral bsees. and the organic acids re- By the action of an eiceas of H SO upon alcohol ; by the dry diatil- 
aemble those of mineral origin, so the compound ethers are omilarin con- btiouof the sulphovit.atas , and in the last stages of manufacture of ether, 
BtitutioD to the aalU. being formed by ihedoMe decompoMwn of an alcohol a yeUowish, oUy liquid, haying a ^uetraimg odor and a ^p, bitter t«te, 
v,Uh an acid. minmU or Jginic. as a salt is formed by double decomposi. is formed ; Ibis issuwi or hmey oU of wine, and its ethereal ^lution m Ofeum 
tion of an aliid and a min.^ base, the radical playing the part of an atom cctfmrcam (D. f>.>. It ^ma to be a mixture of ethyl-aulplmto with hydro- 
nf .'nrreflnondtno v«l«nce carboM of the aenee C*H On contact with H,0 or an ftlkalme holuUoD, 

^ ^ ' it i«<lecompo«ed, aulphovinic acid ia foiTu^d, nnd there Bepurates a color- 

leae oil, of ap. gr. 0.1117, boiling at 280® (5*36 ’ F. \ which ia light rAl of iwnc. 
K' ) Q I O := ^ I O + If' f ^ polyrneric with ethylene, ami ia probably ceieue, C,^„ ; it is 

H f H ) H I K 1 Komctiiflea called etlterine or ether ol. 

reuMQB HydTmtB. Nitric •cU. W«i*f P«— in® •Ifiwe. ... „ r . . , w t C.H.O ) ^ 

Ethyl acetate— d<yfu? ace^tcoa (fv. S.) — 1 

(C H 1' ) /^ (NO ) ( ^ ( n u. (NO.) ) ^ 88 — ia obtained by distilling a raisture of sodium acetate, alcohol and 

' ' -h ^ (Wr H,SO. ; or by psasiug carbou dioxide through an alcoholic solution of 

Bthyi bjdnM Niuic Mid. wttm. /*£Z! potassium acetate. 

(AieobaOs It is a <!olorl€88 liquid, has an e^eeable, ethereal odor ; boils at 74’ 

198 (165^2 Fa ; so. err, 0.89 at 15® (69“ F.) ; soluble in 6 pta water, and in 



of corresponding valence. 



|[o 



(NOJ 






reuMQ® b^dnU. 



Nltrie Mid. 



HI 

Hf 

ST«1«r 



(c,Bj; 






(NO. 



■iJ(o = S! 



Bthyl bTdfM 
(AleoSalk 



NiUlc Mid. 



WM0T. 



PouMiiitt ttimM. 



(NO.) I o 

c,H.y ( “ 

Bihfi »mt« 



198 



(165^2 Fa ; sp. gr. 0.89 ol 16‘ 



soluble in 6 pta water, and in 



according to 



at 150' (302® F.). Prepare<i by the action of potassiam nitrate and ioe acts euergeiically upon U, producuig products of subsUtuuon, varying 
H.30. ou methyl alcohol. sccording to the intensity of the light from C.H.Cl.O, to C.Cl.O,, 

Methyl nitrUe-’^^ ^ O-61-obtaine.l by heating methyl alcohol Amyl nitrate— | O— 13,3-obtained by dUtilling a mixture of 

with HNO and Cu. Below-12° (10^4 F.) it is a yellowiah liquid ; above HNO. and amylic alcoho\int)ie presence of a small quantity of urea It is 
that temperature a gas. acolorless, oily Uqmd ; sp. gr. 0.994 at 10 (60 F.) ; bods at 148 (298.4 

* MQ I F.) with partisd decompoeition. 

Ethyl nitrate- Alim. -ih.T-c i 0-91-A colorless liquid ; has „i,ns (L'. 5 ,)- 1 o_H7-prepared bv 



a sweet teste aud bitter ftfter«taate ; sp. gr. 1.112 at 17* (82 .8F.) ; boils at 
83® (185° F.) ; gives off explosive vapors. Prepsred by distilling a mix* 
ture of HNO, and C,H,0 in Ibe preaeuce of urea 



F.) with partisd decompoeition. 

Amyl nitrite — nUrta (L' | — prepared by 

directing the nitroua fumes, evolved bv the action of NO.H upon starch, 
into amvl alcohol contained in a retort neated over a water*bath ; purifying 



vure or nxvu, ana m toe ut ^ rectifying. 

Ethvl nitrite— e/Aer — [ Q— 76— ia beet prepared by It ia a ebgbtly yellowish liquid ; sp. gr. 0.877 ; boils at 96^ (203® P.) ; 

, , , Iv *• t ^ min it® vapor explodes whan heated to 280® (500® F.) ; insoluble in water; 

directing the nitrous fumes, produced by the i^tion of st^h on ^*NU. luwhol in all proportions; vapor orange-colored. Alcoholic 

under the influence of heat, into alcohol, contained in a retort connected potash decomposes it slowly, with formation of potanium ni- 

with a well-cooled receiver. oxides of etbrl and amvl. When dropped upon fused potash, it 

It is a yeUowish Uquid ; has an ^ 1 iguitea and vielda potaisium valerianate, 

taste; sp. gr. 0,947 ; boils at 18 (64 .4F.); gives off inflammab^^ vapor , ^ . nitriU Ufreqaently impure; its boiUng-point should not vary 

very sparingly soluble in H,0 ; alcohol and than two or three degrees from that given above. 

Warm H,0 decomposes it into C^.O ; HNO, and NO. Alkalies de- ^ n H O ) 

AnmnnaA if inif\ mAlftta and Ditrste of the alkslme element- It is sner- Ceivl oalmitnta — ^ r O — 480 — is the chief constit- 



pucaay atiacxea uy A** „o,t of jpermacefi = cetaceum (U. 8.. Br.). This is the concrete portion, 

to apontaneous decomposition. especiaUy m the preeence of H,0, into NO ^btained^ expression and cryatanixaUon from alcohol, of the oil con- 

“ Ita vi^Tiipidly produces smssthesta ; it U, however, used only « nice- in the cnmiid sinuses of the ^rm-whele. It form, white, crystal- 

holic solution; SpirUvs atherii nifrosi (U. S., Br.), which also contains 2(i0 

aldehyde. Owing to the presence of the Ust^osmed substance, and to Hoe plates ; fusible at 49® (120®. 2 F.) ; slightly unctuous to the touch ; 
the presence of H,0, the spirit is very liable to become acid, either from tasteless, and almost odorless ; insoluble in water ; soluble in alcohol and 

the formation of acetic acid by the oxidation of the aldehyde, or from ibe etiier ; bums with a bright flame. Besides cetine, it contains etbei'S not 

decompcTmtion of the ether under the inflnence of H,0. a chan^ which only of palmitic, but alw of etearic. myristic, and Uurostearic acids ; and 
renders it unfit for use in many of the preecriptions in which it is frw- of the alcohols : lethal, ; vtethai, C.,H„0 ; ethal, ; and 

quently used, eBpecisOly in that with potassium iodide, from which it liber- ^lethal, 

ataa iodine, The presence of ^e add may be detected by effeiwceuM MeUssyl palmiUte — J/Wiwm— } 0— 6 7G.- Beeswax con- 
when the spirit is shaken with hydrosodjc carbonate. Its acidity may be ) 

correcte<i by shaking with potassium carbonate, and decanting, provkled eista mainly of two substances ; ceroticacia. C Hj^O,OH, which is soluble in 
it does not contain H,0. boiling alcohol, and melissyl pelmitate, insoluble in that liquid, united witb 

_ . , * u. . * -m. „ j u . /r* IT isran Pth»j minnte onantiUes of substances which communicate to the wax its color 

^yl aulphateB.-The8e aw m odorTellow wax melte at 62®-63® (143“.6-145®,4 F.J ; after bleach- 

•u/pAurv, orsulphocinu:acid ; ^ HJ,SO.-£*Ay/*-su(pAota-.s«/pA«rtce«irr. i.W bYernosure to linhl. air. and moisture, it does 



Ethyl stTTjHURic Acid— (C,H^ ^ 0,-126— is formed ns an interme- 
diate product in the manufacture of e thy lie ether (q. v.). 

Pure ethyl-eulphurio acid ia a colorless, syrapy. bigUy acid liquid ; 
sp. gr. 1.316 ; soluble in water and alcohol in all proportions, ineuluble in 
ether. 

It decomposes slowly at ordinary temperatures, more rapidly when 
bested- Wlieu heated alone or with alcohol, it yields ether and H,SO,. 
*Wbca lieated with K,0, it yielda alcohol and H,SO,. It forma ciyatal- 
Une solta, known as suiphoiimter, one of which, sodium $ulpkovina(e, 
(C,HJNa30 , has been used in medicine. It is ft while, deliqucMeni solid. 



spermaceti is a vegetable product, constating chiefly of cfryl cerolaU, 

AliDEBYDSS. 

Suoss C.H^O. 



Pflmte CH,0. 

A««^ CqU.O. 

AiStajd* C)K,0. 

aul^ric •IdaSyS* C^HgO. 

iMbuCjrtc C,H«0. 



V»l*rlAttic Ald»by(l» .C^Hi^O. 

titlebyilft 

CEnMttyiie kMAyd* CtMuO. 

CapryUo kIdebyA« C,Hi«0. 

PmlflUlJe bMftbycte C, •HnUi 
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It will 1)6 remembered that the monobasic acids ai'e obtained from tlia 
alcohols by oxidation of the radical : 



(C.HJ 1 ^ 

tl 



(C,H.O^ j o 



Bl^yl(lt(JOhoL Ae«cie act4. 

These oxidized radicals are capable of forming conpounds similar in con* 
Rtitution to those of the non 'Oxidized radicals. There are chloriOeSf bro- 
mides, mid iodides ; their hydrates are the acids, 1 ^ “ acetic 

and ; their oxides are known as anhjdrides, I ^ “ acetic anhy- 
dride ; and their hydrides ore tlie aldfUijdes | — acetic aldehyde. 

Tile name aldeh} de is a coiTnption of alcohU dehydrogenaium, from the 
method uf their formation, by the removal of hydrogen from alcohol. 

Tlie aldehydes oil contain the group of atoms (COH)V and their eon- 
Btitution may be thus graphically indicated : 

COH 

COH 



CH. 



An(t.v»Ulahy4«. 



201 



1 

CH, 

I 

CH, 

P?»(v(o«k •'•ItSjiU. 



from which it ia again distilled, that portion which paases over between 94^ 
and $9*^ ( 20 1 ^ 2-210^2 F. ) being collected. It sometimes happens that 
chloral in contact with H,BO^ is converted into a modification, insoluble in 
H^O, known se meiaefdor^ ; when this occurs it ia washed with 11,0, dried 
and heated to 180^ (2o6° F.), when it is converted into the soluble variety, 
which distils over. 

Chloral is a colorless liquid, unctuous to the touch ; has a penetrating 
odor and an acrid, caustic taste ; sp. gr. I.fi02 at 18 (64^.4 F.) ; boils at 
94.4® <201®. 9 F.; ; very soluble in water, alcohol, and ether; dissolves Cl, 
Br, I, S and P. Its vaiK»r is highly irritating. It distils without alteration. 

Although chloral has not bees obtained by the direct substitution of 
d for H in aldehyde, its reactions show it to be an aldehyde ; it forma 
ciystalUne compoiuids with the bisulphites ; it reduces solutiona of silver 
nitrate in the presence of NH, ; XH, and H,S form with it a compound 
similar to thigJdine ; with nascent H it regenerates aldehyde ; oxidizing 
agents convert it into trichloracetio acid. Alkaline solutiona decompoee it 
with fonnatioD of chloroform and a formlste. 

With a small quantity of 11,0 chloral forms a solid, crystalline hydrate, 
heat beinc at the some time liberated. This hydrate has the compositiou 
C,H01,0,H,0. and its constitution, as well as that of chloral itself, is indi> 
cated by the formula ; 



CH, 

\ 



CCl, 



They arc capable, by fixing H.,. of regenerating the alcohol ; and, by 
fixing (), of forming the corresponding acid ; 



CHO 

AI4Hu^. 






;ho 



Xno^kci04«S>d» 

leSUnO. 



CCl, 

d!H(0H), 

CbJoral b;dr»M. 



COH 

CH. 

Ac«<lc tOd«hyd«. 



CH,0H 
H. 






K()iyU« Unbel. 



CO, OH 

I 

CH. 



Aoetlo aldehyde — Acetyl hydride — | 

reactions in which alcohol is deprived of H without introduction of 0. It is 
prApared by distilling from a capacious retort, connected with a weU*cooled 
ooQdsnser, s mixture of H.S<),, 6 pts. ; H,0, 4 pts. ; atcobob 4 pta. ; and 
powdered manganese dioxide, 6 pts, The product ia rediatiUed from ttl- 
ciutn chloride below fiO® (123° F). Tba second diatUlsta ia maed with 
two volumee of ether, cooled by a freetiog mixture, and aaturated with ^ 
NH^ ; there separate crystals of onimonium octiylide, C.H 0, KH„ wbicG 
are washe<i with ether, dried, and decompoaed in a distilling oppantua, 
over the water-bath, with the proper quantity of dilute H.SO. ; the cJietiUats 
is finally <1rie<i over calcium chloride and rectified below 35' {96^ F.). 

Aldehyde ia a colorless, mobile liquid ; baa aetrong, auilbeatiog odor; 
ep. gr. 0.790 at 18’ (04°.4 F.) ; boils at 21® (69^8 F.); aotuble in all pro- 
portions in water, alcohol, and ether. If p^ectly pure, it may ba kepi 
unchanged ; but if an excess of acid have been used in its preparation, H 
grAilualfy decomposes. Wheu heated to 100® (312^ P.), il is decompoaed 
into water and croton io aldehyde. 

lu the presence of nascent H, aldeh^e takes up It, and regenerales 
nlcoliol. 01 oouverU it into acetyl chloride, C,H,0, Cl, aud other products. 
Oxidizing agents quickly convert it into acetic acid. At the ordinary tem* 
perature ; IICI ; ami SO. convert it iuto a solid aubataoee colled 

parcUfhyde, which fuses at 10.5® (50®,9F.); boils at 124® 

<255' . 2 I'd. and is more soluble in cold than in warm water. When heated 
with potassium hydrate, aldehyde becomes brown, a brown resin sepantaa, 
and the solution contains potassium formiate and acetate. If a waieir 
solution of aldehyde be treated, first vrith Nii, and then with H,$, a solid, 
crystalline base, thialdini', C.H„NS„ separates. It also forms cryirtalline 
com{>oun<1s with the alkEiline bisulphites It decomposes solutions of 
silver nitrate. Reporating tbe eilver in the metallic form, and under condi- 
tions which cause it to adhere strongly to glaaa. 

Vapor of aldehyde, when inhaled in a concentrated form, produces as* 
pbyxia, even in comparatively small quantity ; when diluted vntb air it 
is said to act aa an on^thetic. When taken internally it caasee sudden 
and deep intoxication, and it is to its presence that the first products of 
the dietihntioQ of spin U of inferior qu^ty owe in a great meaauie their 
rapid, deleterious action. 

Triohloraldehyd© — Tnchlomceiyl hydride — CAiorof — | — 

147.5 — is one of the final products of the action of Cl upon alcohol, and is 
obtained by paseiug dry Cl Lliruugh aUfuluUi aicuhul Ui nluraUun ; apply- 
ing heat toward tbe end of the reaction, which requires several hours for 
its completion. The liquid aeponiea into two lay era ; the lower is removed 
and slicufen with an equal Toltime nf ooneentratf^ and again allowed 

tc separate into two layers ; tba upper is d aeon tel ; again mixed vrith 
from which H is dislilhHl ; ilib dibtilliiia is trwteu with quiokUBM, 

202 



formed in all 



Chlorai hydnie — Chloral {V. 5.)--ia a white, crystalline solid ; fuses at 
67® (1 34®. 6 F.) ; boils at 98® (208®. 4 F.), at which temperatxire it suffera 
partial decoopositioo into chloral and H,0 : volatUizes slowly at ordinary 
temperatures ; b very soluble in Hp ; neutral in reaction ; bos on ethereal 
odor, and a sharp, pungent Uste. Cooceotnted H,SO, decomposes it 
with formation of chloral and chlvralide. HNO, converts it into trichlor« 
acetic acid. When pure it gives no precipitate with eilver nitrate solution, 
and ia not browned by contact with concentrated 

Chloral also combines with alcohol, with elevation of texoMruture, to 

form a solid, crystalline body— eWorof alcoholale: OCl, — 

AcnoK or Chloral Htorate dsom tbe Ecokouv. — Although it was (he 
ready decora poaitloin of chloral into a formiate and chloroform which first 
sug^ted its use as a hypnotic to Liebreieh, and although this decom po- 
rtion was at one time believed to occur in the body under the influence 
of tbe alkaline reaction of the blood, more recent investigations have shown 
that the formation of chloroform from chloral in tbe blood is, to say the 
leaat, highly improbable, nod that chloral has, in common with many 
other chlorinated derivatives of this series, tbe property of acting directly 
upon tbe nerve-centres. 

Neither the urine nor tlie expired sir contain chloroform when chloral 
ia token internally ; when token in large doses, chloral nppenrs in the luine. 
Tbe fact that (he action of chloral is prolonged for a longer period than 
that of the oilier chlorinate<l derivatives of the fatly series ia probably due. 
in ft gi^ftt measure, to its less volatility nud less rapid elimination. 

Wlien taken in overdose, chloral acts os a poison, oud its use os such 

is rapi^ iooreoaing os acquaintance with ita powers becomes more widely 
disasminated. 

No chemical anUdote is known. Tbe traatment should be directed to 
the removal of any chloral remaining iu the atomach by tbe stomach-pump, 
and to the maintenance or restoration of respiration. 

In &tal CMOS of poisoning by chloral that substance may be detected 
ID tbe blood, urine, and contents of the stomach by the following metbt^ : 
(ha liquid is rezidersd strongly alkaline with potssaium hydrate ; placed 
in a dask, which is warmed to 50®-80® (123®- 140® F.). and through which 
a alow eorreDt of air, heated to the same temperature, ia made to paas ; 
the air, after bubUing through the liquid, is tested for chloroform by the 
methods described on p. 113. If afflrmatire rauiltA «re obtained in this 
testing, it remains to determine whether the chloroform detected existed 
in (he fluid tested in its own form, oi reauUed fixiui the decompositiOD of 
chkuml ; to this end a fresh portion of tbe suspected liquid is rendered acid 
and tested as before. A negative result ii obtained in tbe second teetlng 
whan chloral i« praoeDt. 



BromsI — 



C.Br.0 



*H ^ — 281. — A ftolnrlraa, oily, pungent liquid ; sp. gr. 

3A4 ; boils at 172’ <341®. 6 F.); neutral; soluble in H,0, alcohol, and 
ether. It combines jrith H,0 to form bromal hydrate, CBr„CH(0H) ; 
large transparent eiyetAle i BolubJo in H,0 ; dccompoeed by alkalies into 
hmmofonn sad a formiate. Produces onmathceia without sleep ; very 
nnisminns 

KETTONES OR AChrTONES. 



A cninri 
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AJtbough the aldehydes nre not acid in reaction, and are not aaoaUy 
regarded aa acida» there eiiet aubetancee known as ketonea or acetones, 
which may be regarded as formed ^ the fnbetitution of an aioobolic radi- 
cal for the H of Uie mup COH. "them substances all contain the group 
of atoms (CO)'\ and their constitution may be repreeented gT^>hieaUj thus : 



CH. 



CO 
H. 






CH, 

io 

i”' 
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MONAM1NE& 

The are Babstancee which may be ooneidered as being de* 

lived from one molecule of NH, by the substation of one. two, or three 
eleohoUo ndkale for one, two, or three H atoms. They are dieaignated 
as primary, eecondory, and tertiary, according aa they contain one, two, or 
three alomwlio ridioms : 



U 

I 

N— H 



OisMchyl ktMM 



kMM. 



the drst being a eymmefricai ktione and the Utter a non«symmefnco/. The 
ketones are isomeric with the aldehydes, from which they are dietingniebcd : 
1st, by the action of H, which pr^uoee a primary alcohol jrith an aide* 
hyde, and a secondary ^cohol with a ketone : 



k 



NH. 



H 

CH,— 

k 



H 



CH. 



N— CH.-CH, 
H.— CH. 



4b V 



(CA)H.n 

nthVUlBJftA 

(rnnuT). 



{C,B,).HN 



CH, 

in,— OH, 
(O.H.).N 

trirthykASo* 

(wSW). 



COH 

in 



I 



. ^ H, = 



CH, 

rrovicHiu) 



CH.OH 

tarri >1anatiL 
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CH. 

ho 

I 

CH, 

AcWpm 



+ H, 



CH. 

t 

(!b. 

(««p«op) I akob«). 



They are known as eor^XHind amvumuu, and resemble ammonia in 
their clMmical properties ; uniting with scid% without elimination of H^O. 
to form salts resembling those of ammoninm. They also oombine with 
H^O to form ^uaUmory ammonium Aydrofes, similar in constitution to am- 
monium hydrate. The alkalinity and solubility in H.O of the primary 
monaminea are greater than those of the secondary, and tnoee of the second* 
SIT greater than thoee of the tertiary. Their chlorides form sparingly 
eoiu& compounds with platinio chloride. 

The primary monamines are formed by the action of potassium hydrate 
upon the oorrssponding cyanic ether : 

CNO,C,H, + 2KHO = NH,.C,H, + 00, K, ; 

StSrl Pnait. Stb7k«BlM. 



2d, by the action of 0, which unites directly with an aldehyde to produce or by heating together an alooholie aolution of ammonia and an ether : 
the corresponding acid, while it causes the disruption of the molecule of 

C,H.I + NH, * HI + 

feSri AjamiKit BrSrtoau 
Miw 



the ketone, with formation of two acids : 



COH 

1 

6h, + 




CO.OH 

1 

CH, 


0 = 


Ah 

Propioflie 

CH. 




CH, 

fiapMiiMAsld. 


CO.OH 


CO, OH 


CO + 0, = 


j 


+ 1 


L. 


H 


CH. 



or by the action of nascent H upon the cyanides of the alcoholic ndicaU : 

CN.CH, + 2H, = NH,.0,H,. 

w«tS7i U jiimwi . 






rvm'< bcW. 



AgMte 4cU. 



Dlinethyl ketone — Aertow^ Acetylmethylui^ — Pyrooctiic ether or 

tpirti — ^ — is formed ss one of the products of the dry die- 

tilUtion of the acetates ; by the decomposition of the vapor of acetic add 
at a red heat ; by the dry distillation oi sugar, tartaric add, etc.; and in 
a number of other reactions It is obtained by diatilling dry caldum 
acetate in an aarthenvrare retort at a dull red hast ; the distillate* col- 
lected in a well-cooled reodver, is freed from H,0 by digestion with fused 
calcium chloride, and rectified ; thoee portions Ming collected which paas 
over at 60^ (140^ F.). It is also fovmsa in large quantity in the preparation 
of snilixw. 

It is a limpid, ooloiiess liquid ; sp. gr. 0.7921 at 1%^ (64°.4 F.) ; boils si 
56^ (1S2^.SF.) ; soluble in H^O. aloohoX and ether ; hasa peculiar, ethereal 
odor, and a buraing taste ; is a good advent of reaina, fais camphor, gun- 
cotton ; readily iudammable. It forma crystalline compounds with the 
iiksline bisul^tea d and Br, in the presence of alkalies, convert it into 
chloroform or bromoform ; Cl alone produces with acetone a number of 
chlorinated products of substitation. Certain oildiring agents traosfonn 
it into a mixture of fomio and acetic adds : others into oi^c acid. 

Acetone has been found to exist in the blood and urine in certain 
natbologieal conditions, and notably in diabetes ; the peculiar odor exhaled 
Dj diabetics is produced by this substance, which has also been conaidered 
by some authors as being the cause of the respiratory derangements and 
coma which frequently occur in the last stages of the disease. 

That acetone exists in the blood in such cases is certain ; it is not cer- 
tain, however, that its presence produces the condition deagnsted as 
acetvncemia. It can hardly be doubted that the acetone thus existing in 
the blood is indirecUy formed from diabetic sum, and it is probable also 
that a complex acid, known as ethyldiacetic, is formed aa an in- 

termediate product 



Tbs secondary monamioes are formed by the action of the iodidee or 
bromides of the alcohoUo rudioafi upon the primary monaminee. 

Tbs lerfisry monaminea are produoed py the distillation of the 1^- 
dfutes or iodides of the quaternary ammoniums, or by the action of tos 
iodidee of the alcoholic radicals upon the secondary monaminea. 

It is obvious from the above aeeoribed propertiee of theee subetanoee 
that they are true alkaloide (see p. 831), among which also belong ^s 
diamiaee and triamines (see p. 

Bfiotb^Untiiie— ifetiiyfid— | N — 81 — ia a colorieM gaa ; baa a 
fishy, ammoniacal odor ; inflammabje ; is tbs moot aolnbls gas known, one 
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volume of U,0 dissolving 1,154 volumes of methyUa nt 12°. 5 (54°. 5 F.) ; 
the solution is strongly tilkoline a!k 1 caustic. 

Tlie Aqueous solution possesses the odor of the gas, and is highly 
caustic and alkaline. It neutralises the acids >vitli fonnation of methyl- 
ammoniutn Bslta CH,H,N,NO,= methylammornuiu nitrate), which 

are for tlie most paK crystal! txable and very soluble io H,0. Its ddor- 
aurate crystal! ixea in beautiful gulden-yellow needles, soluble in water, 
alcohol, and ether. Its chloropUtiimte crystallizes in goldeu-yellow scales* 
soluble in water, insoluble in alcohol. 

See trimethylaiuioe, below. 

JDimetliylniniDe— | N— 45— is a liquid below 8° 

(46^.4 F.) ; has an ammoniacal odor, aud is quite soluble in H,0. It con- 
stitutes about 50 per cent, of the comraercinltrimethylamine, which also 
COD tains 6 to 10 per cent of tiim ethy lam ine. tlie remainder being u mixt- 
ure of monomeAylamine, isobutyl amine, aud propylamine. Its chloio- 
platinate forms tong needles. 

See trimethylamine* below. 

TrlmethyUmine— TnmefAyfia- (CH,),N— 59 — ia formed by tbe 
action of methyl iodide upon NH„ and as a product of decojnposition of 
many organic substances, it being one of tbe products of t)i6 action of 
potash on many vegetable substances, alkaloids, etc. It also Orem's nat- 
urally in cod-liver oil, ergot, cljeDopodium, yeast, guano, human urine, the 
blood of the o^f, aud many flowers. 
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It is an oily liquid^ having a ilisAgi^eeable odor of fiali ; boils at 9^ 

(48*'.2F.'l; alkaline: soluble in H,0. alcohol, ami ether; in flammable. It 
combines with acids io form salts of tiimetliyl ammoniom, which are 

cryslftlUzable. . , * • , . . . ... 

Trimethylamine has long been known to esist in the pickle in which respiration sod looomotwfi ; gr^. 

henings have been preserved. More recently it baa been found to be “ •na in g o# the heart's astk m and MpiratioD ; and d eath. Atrcpiaa 



brilliaD^ deliqseaesnt needlea. 

When administered to aaimals, muscarine causes inereased aecretion of 
sahva and tears ; Toaitmg ; evacaation of fece^ at first solid, later liquid ; 
eontrastiofi of t^ pvpil% ahooat to the extent of closure ; diminutioB of the 



an important product of putrefactive changes in fish, starch-paste, brain- 
tissue, muscular tissue, and other albuminoid substances, being accompa- 
nied by lesser quantities of znonometliylamine, dime thy Unune,ethjlamine, 
and diethyls mine, as well as by other peculiar alkaloid^ bodies. It has 
also been observed acoompaaving more active alkaloids in blood-sermn, 
etc., which have served for the culture of various badlli. (See choline 
and heurine, below, and ptomaines, p. S4S.) 

Its chloroplatinate crystaltizes in octah^ra, insoluble in alcohol 

The commercial trimethylamine, obtained by the dry distillation of 
disliUery-waste, contains but per cent of the subsisnce whose name 
it bears. (See dimethylamine, a^ve.) It has frequently been mish^en 

by writers upon materia medics for its isomere |n, 

which differs from it in odor and in boiling at 50® (122' P.). It# chloride, 
under the names Moride of ^opylamia, of rt/*sccofij*, has beeu used 

in the treatment of gout and of rheumatism. 

Tetramethyl aimnoniutn hydrato^(CH,XN,OH— 91.— This sub- 
stance, whose constitution is similar to tlmt of ammonium hydiute, is 
obtained by decom|WBing the corresponding iodide. (CH,),NI, foimed by 
the action of methyl iodide upon trimethylaraine. It is a crystalline soUd'; 
deliquescent ; very soluble in H,0 ; caustic ; not volatile without deeom- 
poiiUon. • It attracts carbon dioxide *from the air, and combines with adds 
to form crvstallisable salta 

The iodide is said to exert mi action upon the economy dmilar to that 
of curare. 
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Chollfia — ThmeiAyfocdAyfdmmontum Aydrofe — 

Q g) \ is a quaternary monammo- 

nium hydrate, containing three methyl groupe and one ethylene hydroxide 
(oxetbyl) It does not occur in uie normal body in the free state, 

but is w^ly oisMminated as a component part of an exceedingly impor- 
tant class of subatsneei, tbe lecithins (see p 973). It is sleo obtained 
fi<om bile snd from tbe yolk of eggs. It is one of tbe earliest products of 
csdsveric putrefaction, resulting, in all probability, from decomposition 
of the ledthina 

Oboline has been obtained synthetically by tbe action ol ■ concen- 
trated ■elution of trimethylamiue upon ethyleD# oxide, or upon etLyiene 
ohlorhydrix). When best^, it splits up into glycol and trimethylamine. 

It appears as a thick syrup, sduble in H,0 and in alcohol, and stroi^j 
alkaline in reaction. Even in dilute aqueous solutioq it prevents the coag- 
ulation of albumin and rediMolves coagulated albumin and fil»in. It ts 
a strong base ; attnots carbon dioxide from the air ; forms with HG a 
salt, soluble* ix^ alcohol, which ciyslaUixei in platse and needles, very much 
resembling in sppesMce thoee of cbolesterin. Its cbloroplsUnate is puri- 
fied with difficulty ; its chloraurate readily. Solutions of its chloride dif- 
fer in their behavior with slkaloidal reagents from those of neurine in 
forming no predpitste with tannic add, and in forming a voluminous 
whits precipitate with phosphomolybdic acid, which becomes crystalline 
on standing. 

Administered hypodermically to animals it causes muscarine-like intox- 
iostioD, although much leas intense in its action than either that alkali 
or neurine. 

A manltllie — JViwicMyloecfAyfbfcncaiiimfmuifn hydraie — 

I ^ C^H,jNO,— 121 — is an isomere of cAofine, exist- 

ing deng with muscarine (see below) in Jporieve muscoriua By oxidation 
with it yields muscarine. 

M usoaiine ^ = C^H,^NO,~is a substituted tetra- 

metbylammonium hymts olossly related to choline and amanitine, from 
the former of which it may be obtdned by oiid^oo. 

It occurs in nature in Agaricm museoriue, and is produced during pu- 
trefactive decomposition of albuminoid substancea Its formation iiuder 
such drcnmstancea ia of great importance, not only by reason of its ac- 
tively poisonous qualities rat for the reason that, with the exception of 
the amines above mentioned, it is the only alkaloid formed during putre- 
faction which is known to be a product of tbe vegetable world te well. 

The free alkaloid occurs in very deliquescent, irregular crystals, or, if 
not perfectly diy, a oolorleM, odorless, and tasteless, rat strongly a^sUoe 
syrup ; readily soluble in oil proportions in water end in alcohol ; very 
sparingly soluole in chlorofonn ; insoluble in ether. It is a more powerful 
bMs than ammonium hydrate, forming an alkaline carbonate and neutral 
■alts with other addi. When decompoeed it yielda trimethylamine. Its 
pla tin oc hlor ide crystallises in ootahedm^ Its chloride forms colorlees. 
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prevents the action of muscarine, snd diminishes its intensity when slreadv 
established. 

yetirino Trimeihyivinylammonium hydrate, | NOR 

NO, is a substance neariy related to choline, and long confounded with it, 
supposed by liebreieb to exist in tbe brain. The same body is one of 
iha alkaloids p^uced by the putrefaction of muscular tissues, and is en- 
dowed with poisonous qualities, resembling, but less intense than, those 
of musearina. 

Another cadaveric alkaloid, related to neurine and produced under 
aiinilar conditions, is a diamine ; neuridine, 

MONAMZDBS. 

These bodies differ from the amines in containing oxygenated, or acid 
radicals, in place of alcoholic radicals, like tbe amines, ^ey are divisible 
into primary, metmdary, and tertiary. They are the nitrides of tbe acid 
radicals, ss tbe amines are the nitride# of tbe alooholio radicals. 

The monamidee may also be regarded as the acids in which the OH of 
tbe group COOH has DMn replaced by (NH,) : 



OH, 

COOH 



CH. 



i 



ONH. 



Sefttald*. 



The primary monamides, containing radicals of tbe acids of the acetic 
are formed : (1) By tbe action of beat upon an ammoniscal salt : 



AUMtiM MMAM. W*Wr, AcWtMtt. 

(A) By the action of a compound ether upon ammonia : 









a>c»licl. 



(3.) By tbe action of the chloride of an acid radical upon dry 2^ : 



AmwBlw 



lbs moondary monamides of the same class are obtained : (1) By the 
aetitti oi the chlorides of acid radioals upon tbe primary amides : 

fHaastnmMc. HySracSkivq 
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(2.) By the action of HG upou the primary monamides at high tem- 
peratures : 



BrdrocbkfSs 

•eU. 



X>iMBt«aUc. 



AaiBoniQB 

cfekM. 



The iertiory monamides of this series of radicals have been but im- 
perfectly studied ; somo of them hsve been obtained by tbe action of 
the chlmides of acid radicals upon met^c derivatives of the secondary 
amides ^ 

primary monamides containing radicals of tbs fatty acids are solid, 
crystalliiabls, neutral in reaction, volatale without decompositioD, mostly 
soluble in alcohol and ether, and mostly capable of uniting with adds to 
form compounds similar in constatution to the ammoniscal salts. They 
are capable of uniting with H,0 to fbm the ammonical salt of the cor- 
responding add, snd with the alkaline hydrates to form the metallic salt 
of the corresponding add, and ammonia. Tbs secondary monamides, 
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C.H.N.O, + H.O = C,H,NO, 

Cr^LkBS. WUi»r> BiirvvAue. 



CON.H, 

Uw-t. 



conUinisg two radicals of tba fat^ Behea, m acid in reaaion, and thair alanine and with iactamide (^. v.), does not exist rs rach in amual nature, 
remaining atom of extra-radical H may be replaced by an electro-poeitiTe but has been obtained from creatine {q. t. ) by tlie action of barium hydrate : 
atom. 

Ao«tamlde | N — 59 — ia obt^ned by heating, under presa- 

ure, a mixture of ethyl acetate and aqua ammonis, and soriijfing 
diatiilatioQ. It ia a solid, omtalline eubetance, rery soluble m H,0, 
alcohol, and ether ; fuses at 78^ (179^4 F.) ; Iwils at 221^ (m^8 P.) ; has 
a B^eetiah, cooling taste, and an odor of mice. Boding potassium hy- 
drate solution decomposes it into potaseiiim acetate and ammonia Pbo^ 
pboric anhydride deprires it of rl,0, and fotme vith it acetoniinie or 
nuihi/l cyanidf. 

AtflDO-AGlCe OP THE FA7T7 8ERJ3QS. 



These compounds, also known as glycocoU^ are of mixed function, aeid 
> basic, obtained by the substitution of the uzuTalent group (NH,)‘ for 



urea being formed at the eame time, and decomposed by the fnrtlier 
action of ^e barium hydrate into NH, and barium carbonate. 

an 

Its couatitution is iudicated by its synthetic formatiou from ehloracetio 
acid and methylamine : 

CH,C1 CH-\ CH,INH(CH,)] ^ 

I + =1 + S 

COOH H/ (if''” 

MnlirlBinlor. 



and 

an atom of radical H of an acid : 



CSiorMW 

•tfkl. 



iOOH 



UjJrocUlfirlo 

aoU. 



CH. 






;ooH 

AMMaetd. 



COOH 

MiaiHi ffkreoeoir 



Some of them, and many of their derivativea, exist in animal bodiea. 
Corresponding to them are many isomeree belonging to other aeriea. 



It CTTst^izeis in colorlew, tinnsparent prisms ; very soluble in water ; 
aparingly soluble in alcohol and ether. Its aqueous solution is not aciA 
and bas s sweetish taste ; it unites with adds to form ciystailine salts, but 
does not form metallic salts. It is capable of combrniug with cyanamide 
to form creatine. 

Betaine — Trimelkylglycocol—Oxyneurine — Oxycholine — 

CH,— CO 

J [ ^ C^HjjNO,— 117 — was first obtained from the juice of the 

^ ^ O 

Ai^d^ao^o aold OlycocU — Sugar <tf ^aiin—Otycaiamic odd — sugar-beet; afterward it wss obtained by oxidation of choline ; and ie also 

CB,,NH, produced synthetically, either by acting upon trim e thy lam ine with mono- 

(Piyctne— I ' —75- was first obtmned by the actioQ of upon cUloracetic acid, as glycocd is obtained by tbe action of tlie some add upon 

6oOH ordinary ammonia ; or by acting upon glycocol itself witli methyl iodide, 

galstin. It is best prepared by acting upon glne with caustic potassa, Betaine crysUUUes in large, bruliant crystals, containing one molecule 
NH; being liberated ; H,SO, is uen added, and the crystals of polasaium of water of ciystalliution. At tbe ordinary temperature they are deli* 
sulphate separated ; the liquid is evaponted, the residue diMohed in quescent, but at 100^ (219^ P.) effloresce, and lose tbeir Aq. It is v^ 
aloobol, from which solution the glycoool is allowed to crystallite. soluble in water and in alcobo). It is decomposed by heat, with evolution 

2]() of tri methylamine. It forma crystalline salts. Its cbloraurate is crystal- 

It nrny alio be obtained irnthetically by a method which indicate* ite Mne and »ery •Darin^y aoluble in cold water. 



constitution— by the action of ammonia upon chloracetic acid : 



CH.C1 



H-N 

H/ 

AnaopiA 



CH,NH, 



KfilMtltlork 

mM. 



Tbe me&od of its synthesis and the composition of its chloride indi- 
cate it to be lelated to tetrsmethyjammoDVum hydrate, but when its chlo- 
ride is decompoeed by silver oxide, it is not with subetitution of OH for 
Cl, but with separation of Cl + E^O. 

Betaloe ia ue type of a number of siinilar compounds derivable from 
the aznido acids by substitution of various hydiooarboD radicals 

Amidopropionio Aold — Alanine^ \ — 89.— Isomerio 

COOH 

with sarcosine and with lactam id e : does not exist, as far a« is known at 

E resent, in nature. It is obtained by the action of alcobolic ammoniA upon 
mmopropionic acid ' 



CH,Br 

I 

CH, 

ioo 



H 



rn>«iM>vn^ 



C-)- 



+ U— W = [ Cl 

COOH 

CbkrtevUc 
•dd. 

It may be obtained from ox- bile, in which it exists as the salt 
jugate Qcid ; from iiric acid by tbe action of hydriodic acid ; wd by the 
unioii of formic aldehyde, hydrocyanic acid, and uater. It ia isomeric 
with ylycUamid«» 

It has been found to exiet free in animal nature only in themnscle of the 
•callop, aud, when taken in tern ally, its constitusuls are eliminated as urea. 

In combination it exiete in tbe gelatmoida eud with cholic acid as sodium 
glycociiolote (^. u) in the bile. It is one of the products of decomposition of 
glycoehnlic acid, hyoglycocholir acid, and hippuric acid ^ dilute acids and 
by nlkalies, and of tbe decoiopciKitiuh of tissues coulaioiug gelaianoida 
It ap])eurs os Urge, colorless, transparent cn'Stals ; Las a s^veet iaato ; 
melts at 170^ (338^ F.): decompoaos at higher lemi»emtures ; 8|>aringly 
saluble in cold H,0 ; much more soluble iu warm H,0 ; insoluble in abso- 
lute alcohol and in ether ; acid in reaction. i •* j « 

It combines with acids to foitu cry?»talUne compounds, which are de* It may sleobe prep^d by starting from lactic acid, from which it dufers 
com])oae<l at the temperature of buiiiiig w'Stcr ; Lot H,SO« curbouizes It ; by contaioiog NH. in pU^ of OH. 

HNO, oonrerta it into glycolic acid (q. ts) ; witli HCI it forms a chloride ; U crystalhzea in la^e, oblique, rhombic prisms ; very soluble in H,0 ; 
heated under jiresBure with benzoic acid it forms bippiuic acid- Its acid sparingly soluble in aieohol ; insoluble in ether Its aqueous solution is 
function is more marked; it expels carbonic ttnd nceuc acids from calcium neutral «nd sweet Nitrous acid converts it into lactic acid, N, and E^O. 
carbonate and plumbic acetate. The preoence of n small quantity of it dissolves in acids without Dsuinliring them, but y^ in certain oasis, 
glycocol prevents tbe precipitation of cupric hydnits from cupric sulphate vitb the formation of crystalline compounds. Its Ba, Fb, Cu, and Ag mlts 
solution by potassium hydrate ; the solntion becomes dark blue, does not ^re soluble and crystaUine. 
yield cuprous hydrate ou boiiii^, and precipitates cr>'etailine needles of 212 

copper glycolamate ou the addition of alcohol to t^be cold solution. With Amldobutyrlq Add— fiidaZanwe— C^H,NO,— and Amldovalerl- 
ferric chloride it gives an intense red solution, whose »Ior is dischw^ acid— C H„NO,— are only of theoretic interest at present. The 

by acids, and reappears on neutrahzation. ith phenol sodium hjT»- ^ ^ pancreas and among the products 

chlorite it gives a blue color, as does ammonia. By omdation '^Ih po^ ^ pancreaUc juice upon albumin. They are among the pro- 

aium permanganate in alkaline solution it yields carbon dioxde, oxalic, ^ ^ deeompoeition of albumin by caustic baryta. 



AmoMOW, 



CH,(NH,) 

I 

CH. 

I 

COOH 

onk acM. 



BrNH 



A03inC«iBIB 

brovlri«. 



carbonic, and'oxomic adds, and water. It also forma crystalline coiii- 
pnnntls with many salts and ethers. Methyl amido-ocetate ia isomeric 
with aarcosine 

CH.NH CH^NH, CH,NH(CH,) 



Axnidoonproio Aoid Laudtw 



.NO 



COOH 

0)7vev«l 

^•mrdo-Bcnlo mU). 



COOCH, 

Sf^Kvl 



I 



COOH 

ftifinMfin 



Ca,[NH(CH,)] 

MetbjliigljCOOOl— &ircoat>iL* — I 

COOH 



0H-0,H.-CH,(NH,) 

I —^1^1. 

COOH 

— 131— exista widely dUtributed in animal nature ; it has been obtained 
from the oormai epleen, pancreas, salivary, lymphatic, thymus, aud thyroid 
glands, luuga, and liver. Pathologically, its quantity in the liver is much 
iiKUVUwd Iu diseases of Uiat organ, and in typhus and Toriola ; in the bile 
typhus ; In the blood in leucocythsmia, and in yellow atrophy of tbe 

^^4 ae 4 4 SI J 1 ^ #J| 1 . 11 ^ 



111 



liver ; in the urine iu yellow atrophy of tbe liver, in typhus, and in variola : 

80 ioomorio with in oboleiaic diachargea from the iatestise ; ia pus ; in the fluids of dropsy ; 

and of atheromatous ^ets. In these situations it is usually accompanied 
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hy tyrosine {q. o. ). It is much more abundant in tbe tissues of the lover 
forms of animal life, and baa also been found in T^eteble tiaaues. 

It is formed by tUe decomposition of oitrogenixed animal and vegetable 
substances, by beating vitb strong alkalies or dilute acids ; by the decozn- 

E osition ')f elastic tinsuos it is formed with a small quAntity of ty rosins ; 

y that of gelatinoid materials, leucine and glycine are obtained ; by that 
of albuminoids, leucine and a small, but variable, quantity of tyrosine are 
formed ; and tbat of epidermic tissues yields leucine and tyrosine. It is 
also one of the products of the putrefaction of animal and vegetable olbu* 
minoids, and of the action of {pancreatic juice upon fibrin. It baa also been 
formed synthetically by the actiou of NH, upon bromocaproic add, in tbo 
same vay Uiat alanine is formed from bromopropionic add (see above). 

It may be obtained by a variety of methoda, the most advantageous of 
which consists in boiling 1 pt. horn- shavings with 4 pta. H,SO^ and 12 pts. 
H,0, for 36 hours, renewing the H,0 as it evaporates ; the add liquid is 
saturated with milk of Ume au<! lulled again for 24 hours ; it is than 
filtered through linen, a slight excess of H,SO, is added, and the liquid 
again filtered and evaporated ; tyrosine first crystallizes out and ia sepa- 
rated, after which leucine separates in crystals, which are purified by re* 
orystallizatiou from a small quantity of H.O, the crystals first fonued 
being rejected. The leucine so obtained is fu^er puraed by solution in 
hot H,0 i digeetiou with lead hydrate ; filtration ; treatment with ; fil* 
tratioD ; treatment with animal charcoal ; filtration and crystallisation. 

Leucine crysUllines from alcohol iu soft, pearly plates, lighter tl^an 
H,0, and somewhat resembling cholesterin ; sometimes in round masses 
composed of closely grouped needles radiating from a centre. It is spar- 
inglv soluble in cold H O ; readily in warm H,0 ; almost inaoluble in cold 
alooKol and etlier ; soluble iu boiling alcohol, which depoaita it on cooling ; 
it is odorless and tasteless, and its aoluUona are neutral Its solnbility in 
H,0 is increased by the nreaence of acetic acid or of pot.iaaium acetate. 
It sublimes at 170^ ) without decomposition ; if suddenly heated 

above 160^ (356’ F>)i it is decomposed into amylasuoe and carbon dioxide. 

When heated to 140^ (284^ F. ). with bydriodio add nnder preaaore, it ie 
decomposed into caproio acid and ammonia. Nitrous acid converia it 
into hucic acid, C,H„0„ H,0 and N. It unites with acids to form aeln* 
ble. crystalline salts It also dissolves readilv in solntiona of alkaline hy* 
dratea, forming crystalline compounds with the metaUio elementa. 

The formation of leucine in the body ii one of the stepa of the tnas' 
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formation of at least some pmi of the album inoids into nre& Tbatleudna 
is formed at the expense cf the album iuoids by some fenneatation Uke 
process, there can be uo doubt As it is only lUacIiarged in the urine is 
certain exceptional pathological couditiona, and as at the same time t^ 
elimination of urea is greaUy diminisbed, it seems highly probable that 
under normal conditions the N of leucine finally makes its exit from the 
body ss urea, not withstanding the fact that chemists have hitherto been 
unable to obtain urea from leucine artifidaU}*. Ae to the nature of 
the changes by which leucine ia converted into urea iu the body, we are 
OS y(<t in the dork. When leucine and tyrodne appear is the urine, tbat 
tluid is poor in ui'ea and usually contains biliary coloring matters ; the 
substitution of leuciue for urea may be eo extensive tbat the urine con* 
tains no uvea, and con tain a leucine in such quantity that it ciTi'etallizee out 
spOQ tan eously . 

Analytic AL GHAiucma — The presence of leucine and tyrosine in tbe 
nrine may be detected as follows : the fieeUly collected urine is treated 
with basic lead acetate, filtered, the filtrate treated with H^S, filtered from 
the prscipitsted lead sulphide, and tbe filtrate eva{>orated over the water* 
batli ; leucine ami tyro sine crystallize ; they may i>e separated by extrac* 
tiou of the residue with hot alcohol, which dissolves the leucine and 
leaves t^e tvrosine. The leucine left by evapozation of the alcoboUc solu- 
tion may !)e recognized by iU crystalline form and by the following 
characters : (1) a small portion is moistened on platinum foil with HNOy 
which is then cautioiisly evaporated ; a colorless residue remains, wbick 
when wormed with caustic soda solution, turns yellow or brown, and by 
further concentration is converted into oily drops, which do not adhere to 
the platinum (Scherer's test} ; (2) a portion of the residue ia heatetl in a 
dry test-tube ; it melts into oily drops, and the odor of amjlomine (odor 
of ammonia combined with that of fusel oil) is observed ; if a boiling 
mixture of leucine and solution of neutral lead acetate be carefully neu- 
tralized with ammonia, brilliant crystals of a compound of leucine and 
lead oxide separate ; (4) leucine ea^uUy bested in a g&sa tube, open at 
both ends, to 170^ (336^ F,), aublimea without fuoing, and condenses in 
flocculeot abreds, resembling those of sublimed zinc oxide. If heated be- 
youd 180° (356° F.), the decompoaition mentioned in 2d occurs. 

Tyroalno — C,H,.NO,^14& — ia o substance which does not belong to 
this series, and is probably an amido-aeid of the aromatic aeries ; oeverlbe- 
less, 06 its constitution is still undetermined, and as it ia almoatunivemlly 
found to nccompaoy leucine in AuimAl tissues and in the products of their 
decomposition, it may be conmdered in this place. 

Tbe methods of its formation and preparation are given under leucine. 



It crratallizea from its watery and ammoniscat solutions in silky needles, 
arranged in stellate bundles ; very sparingly soluble in cold H.6 : almost 
inaoluble in alcohol ; more soluble in hot H,0. 'When bested, it turns 
brown and yields an oily matter having the odor of phenol ; when bested 
is small quantities to 2fo'’ (618° F.}, it is decomposed into esubon ^oxide 
and a white solid, baring the eompoaitiem C,H,,NO, which aublimea It 
combines with both adds and bsM 

It has been found in animal natve in the same situations ae leucine. 
^^Iteo taken into the stomach it is not altered in tbe economy, but is 
aliminaUd in the urine and teoea. 

Ajialttical CainAcmn— '(1) its crystalline form : (2) when heated it 

g vea off so odor of phenol ; (8) when moistened with HNO, and careful* 
evaporated, e deep yellow reaidos remama, which tune darker with 

ai4 

KaHO ; (4) with concentrateil H,SO, and slightly warmed, it dieaolvei 
with a tranaieDt red color — the solution, filtered and neutralized with 
CaCO^, gives a riolet colcv with Fe^Cl, solution ; (5) when boiled with 
acid nitete of mercury solution, a pink color, and later, s red precipi* 
late. 

Biliary Aoidi. — Tbe bile of most apunals contains tbe sodium salts of 
two amido-acida of complex constitutiOD. These acids may be decomposed 
into a noQ-nitrogenized acid (cbobo acid), and either an aniido-acicl (glyco- 
ool). or Au amido-sulpLurous acid (taurine). The following biliary acids 
have bean described : 

Glyoocliollo — 466 — (sometimes designated os acide 

choUque, ffholaaure, cholic a^, oy French and German writers). It exiets 
as its sodium salt in the bile of the herbivora, and in mvich smaller 
propoiiiou in that of the curuivora ; it exists in small quantity iu human 
dIo^ and urine in icterus ; in human bile ita quantity varies with the 
diet 

It is l>est obtained fi^om ox-bile ; this is evaporated to one-fourth of 
its original volume, tlie residue is ground up with snimal charcoal, and 
dried at 100 ° ( 212 ° F.l; tbe dry mass, while still hot, ia brokeu up and 
introduced into a flask, in which it is digested with absolute alcohol, with 
repeated agitation, for some days ; the colorless, filtered alcoholic solutiou 
is paiiiallv evaporated, but not to tbe extent of becoming syrupy, then 
mixed y:\ik an excess of anhydrous etlier, which, if tbe reageuts were free 
from H,0, causes the immediate separation of a crystaUine precipitate 
of Ute luixetl biliary salts. If the alcohol or ether used contain H,0. the 
precipitate is at first resinous and only becomes crystalline after atanding, 
or does not become crystalline if the proportion of H.O be too great. 
The crystalline tleposit is collected u^n a filter, washed with ether and 
diseolved In a amali quantity of H,0 ; to the aqueous solution a small 
quantity of etlier is added, end then enough dilute H,SO, to render the 
mixture permanently cloudy ; the glycocb^o acid gradually crystallizes 
out, and may be further purified by solution in aloohol, and precipitation 
with a great excess of etMr. 

Olyoocholic acid forme brilliant, colorless, transparent needles, which 
are sparingly soluble ia cold H,0, readily soluble in woim H,0 and in 
alcohol, aloioet inaoluble in ether. The watery solution is acid in resc* 
lion, and taatea at first sweet, afterward intensely bitter. Us alcoholic solu- 
tion exerts a right-handed polaruetion [cj* s h- 20 ° ; when evaporated 
it leaves tbe acid in 4 resinouj form. 

When healed with potash, baryta, or dilute H,SO« or Hd, it ia de- 
oompoeed into cholic acid and glycocol : 

C,.H..NO. + H,0 = C„H..O. + C.H.NO.. 

OtfOKMk mM. Wu«r. CholM tote Olr^oeeL 

QlycocboUc add diseolves unchanged in cold concentrated H|80«, and is 
^edpitaled on dilation of the solution with H,0 ; if tbe mixture be warned 
tbe bOe acid is decomposed, and there separate oiW drops of efto/onte 
add, C,^„NO„ differing from glycodiolic acid by — ]^0. When allowed 
to remain long m contact with concentrated l^SO^ glyoocholic acid is 
converted into a colorlev, reainona moss, which slcmly forms a saflftn- 
yellow solution with the minenl add, which toms fiame-red when 
warmed, and which, on dilution, depodta a flocculent. material which is 
cclorleea, greenish, or browiush, aeflording to the temperature at which it 
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is formed. Glyoocholic add, altered by contact with coneeutiated H.SO,, 
nbsorbe 0 when expoeed to the air, and turns red, then blue, end finally 
brown after a few days 

SoMtrw Gtrcocaoiara, C .H«^0«Na, exista in the bile ; it ciyeUUises in 
stellate needles, very eolul^ in H,0, lesa so in absolute alcohol, and 
insoluble iu ether ; its acobolic solution exerts right-banded polarization 
[aj.= +25’.7. 

Lsad Gltoocsoutx, (C.«H,,N0«), Pb (?), is formed as a white, fioccu- 
lent predpitate, when solutioD of lead subacetaie is added to a solution 
of a glyccndiolaie or of glycocbolic acid ; with the netUral acetate the pre- 
dpitatioQ does not occur in the presence of an exceee of acetic add. It 
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is soluble in alcohol, and in an excess of lead acetate eolation. 

'^e gljcocholatea of the alkaliae eaiiha are eolnbU in H,0. Olj- 
cochalio acid and the gljcocholatea react ^th Pettenkofer'a teat (aea 
below). 

Glycocbolic ocli forma compounds with the alkaloids, some of which 
r^re cryatalline, others rmorphoua ; they are for the most part eery epar> 
ingly aoluble in H,(), but readily solnble in solutions of tne biliary Mta 
and in bile. 

TAuroohoUo aoid— — (c^o2ei'c acid of Strecker) — 
exists na its wxlimn salt in the bile of man and of the canieora, and in 
much less abundance in tliat of the herbivora ; in the bile of the dog it 
seems to be unaccompanied by aoy other biliary acid. It may be obtained 
from dog's bile by a rao<bflcation of the method described under glyco- 
diolic acid ; the watery solution is not treated with H.SO,. as in the 
preparation of that acid, hut with solution of basic lead acetate and am* 
monifl. The precipitate so formed is extracted with boiling alcohol, the 
solution liltered hot and treated with H,S ; the clear liquid, filtered frxmi 
tlie precipitated lead sulphide, is evaporated to a email balk and treated 
with a large excess of ether ; the acid is precipitated in the rettnoas form, 
but. after standing for a varying period, assumes the crysUliins form. 

When carefully prepared it forms silky, crystalline needisa, which* 
when exposed to the air. deliquesce rapidly, and which, eren under abao* 
lute ether, are gradually converted into a transparent, amorpboos, resinoas 
mass. It ia soluble in H,0 and aloohol; insoluble in ether; its aqueous 
solution is very bitter ; in aloobolio solution it deviates the plane of polar- 
isation to the ^ht, [a]»= 24^.6 ; its soluiiooe are add in reaetion. 

TaiirochoUo acid is very readily decomposed by heating with barium 
hydrate, with dilute acids, and even by evaporation of its aolutioo. into 
cnolio acid and taurine : 

C.H„NO,S + H,0 = C..H..O. + C.H.SC.S 

tMTorhoHe aclil W»Wf, mM. Tmtimc 

The sums decompoeition occurs in the presence of putrefying* mitehat 
and iu the intestine. TauroeboUo acid bos not been found to accompany 
gly CO doolie in the urine of icteric patiente. 

The taurocbolates are neutral in reaction ; those of the alkaline metals 
are soluble in alcohol and in water: ftod by long contact with ether they 
assume the crystalline form. They may be s6m rated from the glyoocbo* 
ht«s in watery solution, either : (1) by dilute H^SO. in the presence of a 
Bu^l ({uantity of ether, which predpitaiee gljoocholic acid alone ; or (9) by 
adding ncu/ru learl acetate to the aolutioo of the mixed salts (which must 
be Qi'utral in reartion) lead glycoobolate is preeipitaUd and eeparmied by 
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filtration : to the motlier liquor basic lead acetate and ammoois are added, 
when lesil taiirocliolate is precipitated. Tlie acids are obtained from the 
hot Alcoholic solutions of the Pb salts by dscocuposition with U,$, filtra- 
tion, concentration, and precipitation by stbsr. 

Solutions of tlie taurocholates. like those of the glycocbolstea, have 
the jKjwer of dissolving cholesterin and of emuJbifyiog the fats ; tliey 
h]m form wilfi the saUs of tlie alkuloids compounds which ire insoluble 
in H,0. but soluble in an excess of tlie biliary salt. The tattrocholate of 
Miorphiue is crystal lisuble. Tlisy react with Pettenkofer's test 

Hyoglyooohollc aold, C.,H^,NO, and HyotaurooboUc acid, 
C„H,.NO,S, (?) are conjugate arids of hyocKolic odd, and glyoocoi 

and taurine, which exist in the bile of the pig. ChenotaujoohoUo acid, 
a conjugate acid of taurine and acid, is obtaiued from 

the bile of the goose. 

Cholio aold^G.^H ,,0^^408 — {choiahe acid of Strecker). is a product 
af decomposition of glyco- and tauroohoUc acids, obtained as indicated 
above. It also occurs, oa the result of a similar decompoaitioD, in the 
iatestifies aud fieoes of both herbivora and oaraivona It forms large, 
clear, deliquescent crystals ; sparingly soluble in R,0, readily soluble in 
alixjlml luiil ; ill tensely bitter in taste, with u sweetish aftertaste ; 
in alcoholic solution it is dextre^ric [aj,. = H-35^. The alkaline 
cholatea are cry stolli sable and readily soluble in H.O, the others difficultly 
soluble. Cholic acid and the cholatea roepoud to Pottcukofer's lest. 

By boiling with aci<ls or by continued heating to 200*^ (392*^ F.), cbolic 
add loseft the eUrcentB of H,0, and is transformed into dydynin, 
a neutral, resinous material, insoluble in HO and alcohol, Kpanngly solu- 
ble in ether. 

Ttts PE'mtKKorxB Rkacitos. — A il uf lim biliary acids, and the eboUe 
acid and dy sly sin obtained by their decomposition, have the property of 
fomuDg a yellow solution with coneentratM H,S6,, the color of which 
rapidly inc.rAAiw>fl in intensity, and which exhiUts a green fiaorwocnoc. 
Their watery solutions also, when treated with a small quantity of cane- 
sugar and with concentrated H,SO,. so added that the mixture acquires a 
temperuiure of 70^ (153” T.) but does not become heated much beyood 
that point, develop a beautiful cherry-red color, which gradually changes 
to dark reddish purple. Although this reaction is observed in the pres- 
ence of very small quantities of the biliary acids, it loses its valtre, arde« 



applied 08 directed below, ti*om the fact that many other aubetances give 
the some reaotioa, either with H,SO, alone, or iu the presence of cane- 
sugar. Among these substances me many which exist' naturally in animal 
fluids, or which may be introduced with the food or as medicines ; such 
are cboleaterin, the albuminoids, lecithin, oleic acid, cerebrin, phenol, tur- 
peniioe, toonio acid, salicylic acid, morphine, codeine, many ous and fats, 
cod-liver oil, etc. It has been suggested that a diatinetion could be made 
between the color protluce<l by the Pettenkofer test with the biliary acids 
and those produced by the same teat with other substances, by spectro- 
scopic ohaervaitoQ ; the test with biliary acids in watery solution exhibit- 
ing a single dark and brood abaorptioii-bond (Pig. 34, ^o. 2) ; the same 
tart in al^holic solution shows two bnnds (No, 1) ; but while this spec- 
tTum differs from those observed in the purple solutions obtained with 
many other substances, such as albumin (Ka 3) ; it does not diflTer suffi- 
ciently from that obtained with tbs morphine salts (No. 4) to render it a 
safe method for controlling the test. 

The following method of applying PettaDkofer^s test to the urine and 
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other fluids removes, we beheve, every sourco of error. The urine, etc. , 
is first evaporated to dryness at the temjwratuie of the water-bath, a 
4|usutity of coarse auimal charcoal having been added ; the residus 
is extracted with absolute alcohol, the alcoholio hquid filtered, partially 
evaporated, and treated with ten times its bidk of absolute ether ; after 
staging on hour or two, any precipitate which may have formed is col- 
lected upon a small filter, wasfasd with ether, and dissolved in a imall 
quanti^ of R,0 ; this aqueous solution is placed in a test-tube, a drop 
or two of a strong aqueous solution of eane sugar (s^ar, 1 ; water, 4), and 
then pure ooncentrMed H,SO, an added ; tbs addition of the acid being 
eo rwniUtsd, and tbs lesUtu^ dipped from time to time in cold water, 
that temperature shsU be from 60”-75^ (I40”-167” F.). In the pres- 
ence of biliary act Is the mixture usually becomes turbid at first, and 
then tains cbsny*-red and finally purple, the inisntity of the color varying 
vrith the amount of biliary acid preeent 
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PsTSioLooioiL Cuuusi'KT OT TSx &CLUBX AciDs.— Tbsse substAnces do 
not normally pre-exist in the blood, and are consequently formed in the 
liver, and ^y are not reabsorbed from the intestioe unchanged. Solu- 
tions of the biliary islte, injected into the circulation in sm^ quantity, 
cause a diminution in tbs frequency of the pulse and of the respimto^ 
movements, a lowering of the temperature and arteriul tension, and die- 
integration of the bli^-corpusclea In Urge doses (2-4 grams [30-50 
grains] for a dog) they produce the same effects to a more marked 

d» g w> o ; Apil«pttfr>i-m ivtnvi>l«jAi)fl, HIaaIt And liinniri' nrlnA, and doatli 

more or less rapidly. These effects do not follow the iujection of the 
products of decoDipoeition of the biliaxy acids, except cholic acid, and 
in that cose the symptoms are much less marked. Nor are the biliary 
acids discharged unaltered with the frees ; they are decomposed in the 
Intestine The extract, suitably purified, of the consents of the upp^r 
part of the small intestine, gives a well-marked reaction with Psitenkofer’i 
teat; while similar extracts of the contents of the lower part of the large 
intestine, or of the ffeces, fail to give the reaction, and consequently are 
free from glyco* or Uurocholic, cholic ncid, or dyslysin ; the fi^es, more- 
over, do n<^ contain either taurine or glycocoL Duriug the processes, at 
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E reoeoi but imperfectly understood, which take place in the intestine, the 
de-ocids art undoubtedly decomposed into cholic acid and taurine or 
glycocol, which are suUeque&Uy reaheorbed, either os such, or after 
harifig bee& Subjwted to further decomposition ; and as a oonsequence 
of their decomposition they probably ham anmA infliiAQce upon inteetinsl 
digestion. 

The biliary salts are precipitated from their aqueous solution, or from 
bile, by fresh gastric juice tiom the same animal ; but they are not so 
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preapiuted if the gastric juic« contain peptone. The proportion of 
biUiLT^* Baltd iu humau bila saeiaii to vary considerablj, u ahown by th« 
following anal^^aeN : ^ 
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I. FnricU : Bill from idao, irt. 19. kUlid by i faU II. Prorlobi: 1U»«. wt «. 
died of 1 wound. HI. Oorap-BMiw: Main. mt. 4®, dMapiUfeed IV. Ocrap>Ba- 
unit : Mb. 2^ dmpitMd. V. Jiooba«B : Mala, bUiary flutala. Vl.. VII. 

r»ifinom^l I bfilm VIIL Bwlof : Uiaa of lia inilyiai of huaa IX Boom* 
Mjjor : Jlein of 9t6 ibiItmi of bill from tnbjagM wu^ baahhj Uwa. 

Patbologicallj, the biliai 7 acidi may ba datactad u tU blood ftod 
unna in latarai and acuta atrophy of tha liw, althoiwfa by do maaos aa 
fraquently aa tha biliary coloring cnattarv. 

Aq— .131 + 18 — ia aaothar aomplai acaido-aaid, 
which oocura aa a noTTnal coaitituent of tha joioaa al Tm> ar«^ir tim a. 
▼oluntaiT AQ<I Im volantary, of brain, blood, and amnioUc laid. 

It ia bast obtaioad from tba flash of tha fowl, wbirii conlaina 0.88 par 
osni. or from baaf-beart, which oontaina O.U par cant, by 
wanaiug with alcohol aod eipraasing atrongly ; tha aleohol ia ^taUadcj 
the residual liquid oradpitatad with lead acatata, flltarad, traatad with 
again flltarad, tba nltrata araporatad to a ayrup, from which the eraatina 
crvsUllizaa It is soluble in boiling H,0 and in alcohol, insolnbla in 
athar ; crystallizaa in brilliant, oblique, rbombio prUma ; neutral, tastalss^ 
loses aq. at 100^ (212^ F.) ; fuses and deoompoaaa at higher tamparaturaa. 
Whan long heated with H,0 or traatad with ooncaotr^ad acids* it loaaa 
H,0, and is conrartad into creatinine. Baryta water dsoompoaas it io^ 
asrcoeina and urea. It ia not precipitated by silrar nitrate, except whan 
it ia in eicaM and in presence of a small quantity of poUasiuin hydrate ; 
tba white precipitate so obtained is soluble in esoeea of potaeb, from 
which a jelly eeparates which turns Usoh. slowly at ordinary tamperatoras, 
rapidlr at 100^ (318^ F.). A whiss praeipitata* which torea black whan 
beeted. is also formed when a solution of oraatue ia similirtytrsatsd with 
merourio chloride and potaah. 

3iy 

Oroatlslno — C,H,N,0— ^113— a product of iLo dehydration of crea- 
tine, is a normal and constant cimstitueut of the urine and ainniotic fluid, 
and aleo exists Ln tlie blood nod muscular tissue. 

It crystallises in obliqup, rliombic prisius. soluble in H.O and in hot 
alcohol ; insoluble iu It is a strong base, has an alkmioe taste and 

reaction ; expels NH, from the amiuoaiacal salts, and forms well-defined 
salt^ among which U tlie double chloride of zinc and creatinine (C.H.N, 
0},ZuCl„ obtained in very sparingly soluble, oblique priamatic ct^t^s! 
when alcoholic sohiliona of creatinine and zinc chloride aie mixed. 

^ The quantity of creatinine eliminated is slightlv greater than tha t of 
uric acid, 0.6-1. 3 graui (0.2d-^ grains) in 24 hours ; H is not increased 
u\ muscular exercise, but la dimluished in progressive muacuJar atrophy. 
It is obt.hued from the urine by precipitation with zinc chloride. 

Xantalne— AbN//itc artrfr— 152— occurs in 
a rare form of urinary calculus ; in the pancreas, spleen, liver, thymus, 
and brain of mam mala and fishes ; and in human urine i^ter the uae of 
sulphur baths or inunctions. 

ft ia an siuorphuus, yellowish- white powder ; very slightly soluble in 
cold H,0. If dissolved in HNO, and the solution evaporated, xanthine 
leaves a yellowish residue, which turos redd ish-y allow os the additioD of 
potash solution, and violet-red when heated. 

Xanthine calculi vary in aize from that of a pen to tliat of a pigeon s 
egg. They are rather hard, brownish-yellow, smooth, shining, und made 
up of well-defined, concentric layers. Their broken surfaces assume a 
wasv poliab when rubbed. 

kypoxanthino— 5r7rnntf-C,H,Np— 136— occurs iu the spleen, 
muscular tissue, thymus, suprarenal capsules and brain of mammals ; in 
tbe liver in acute vellow atrophy ; and in the blood and urine in leucocr- 
t.Kmrnia It may be obtained from the mother liquor of the preparaUou 
of creatine {q. o. ). 

It forma nodular masses ; soluble m parts of cold, and 78 parts of 
boiling IfjO, Tt is produr»A<l £rom uric a«d or firom xanihino by ihc 
sfltioa of sodium amalgam, and when oxidized by HNO, it yields xanthine. 

Guanine— «O.H 0—15 1— ewe are in guano, in the excrements of 
the lower aniioals. and in tbe pancreas, lungs, and lever of certain mam- 



roaliana. It ia a wlute or vellon'ish. nmorpbou<i, odoilesa and tasteless 
eohd ; almost insoluble in H,0. alcohol and ether ; readily soluble in acids 
and alkalies, with which it forma compounds. 

Carmne— C.H.N,0. + H,0— 136 + 18— is obtained from Liebig’s 
meat extract in chalky, microscopic crystals, readily soluble in warm HO 
It forms compounds with acids and Julies, similar to those of hvDoxani 
thine. 

COMPOUNDS OF THE ALCOHOLIC RADICALS WITH 

OTHER ELEMENTS. 

<>rgame aubetancee hitherto considered are composed of seven ele* 
menta only : C, H, 0, N, Cl, Br and I ; but compounds of C containinir every 
element have been observed to exist in nature, or have been pro- 
duc^ artifici^y. Of these quite a number may l>e considered as con- 
taining the^ieals of the aeries which exist in the monoatomie 

alcohols. These bodies are almost exclusively tbe produeta of the labors- 

tory. and resemble in oonstitutjou some of tliC codj pounds alreatly con- 
sulered. 

Snlphidea, — The compouuUe of tbe alcoholic radicals witii S are tbe 
name in constitution as those mtl\ O, S taking tbe plane of 0 : 



C,H. I Q . 
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C H. I 
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KUiri 

(cth«r) 



C.H 

II 



Elh;) »u)phyi|T^w 
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^ O H ^ 



ti0|ibvia. 



Ethvl Solphvpeate, usually known ns from its tendency to 

unite with mercury (cor^>r« tiiercunum cajjfanM), is formed iu a variety of 
react ious. It is best propared by treating alcoliol with H,S0,. as in' the 
preparation of sulphorinic acid u.) ; mixing the crude product with 
excess of potash ; separating from the cn'staU of i^otessium sulphate : 
satur^ng with H,S ; and distilling. 

It is a mobils, colorless liquid ; ap. gr. 0.8325 ; hns an intensely disa- 
grsMble odor, combined of those of garlic and H,S ; boils at 3C“,2 
(97®.2 P.) ; ignites readily and bums with a blue tiame ; inuv l>e readily 
frozen by the cold produce<l by its own evaporntiou ; neutr^’in reaction ; 
SMriDgh soluble in H,0, soluble in all proportions in alcohol and ether ; 
diarolvea I, $ and P. 

Potassium ami sodium act with mercaptan as with alcoliol, replacing 
the extra*radical bytlrogen. Li its behavior toward the oxides H more 
riosely reeemblee the acids than the alcohols, being capable even of enter- 
ing into double decomposition to form salts, called >^nlphethylit*^fi or wikc- 
co/ifiVfew. Its action with mercuric oxide is clmmcteristic, forming a white, 
crystalline sulphide of ethyl end mercury i 

2 (^-^ts) ^ Hs'O = + H.n 






^lm«rk «UM. Schyl.mrriDhc >ii)i»hkih'. 



Wtiri. 



ErffYL HrLeiiiDe, a colorless liquid ; having a penetrating, ilisagreeahie 
odor of garlic; boiling at 73® Ub3«.4 P.) ; insoluble in H,0, soluble in 
nloobol ; in flammable ; obtaiueil by the action of eth^'] chloride upgn 
potassium sulphide. 

Pbospliioe^ araiaes, and stibines me compounds resembling the 
amines in constitution, in which the N ia replaced ty V, As, or Sh. Like 
tbs amines, tliey may be primary, secondaiy*, or tertinrv : 



C.H I 
H^N 

BtSTlanhiM 
iprWi) I 




CH 
C,H. 
H \ 



Aa 



Ethy^iilKPHilw 

UflQwrr 



m»thvlArUne 
(accor<lAr' ) 



CH.l 
C H J Sb. 
CH„i 

TjK'thxUst^blnr 
((c’r*.l«r> I 



There also exist com pounds containing P, As, or Sh, wliich are eiinikr 
iu cooatitutioa to Uie hydrates and a*Ut 0 of aminouium, and of tbe com- 
pound ammoniums : 



NH.I 

Ammonium 

Milk. 



N(CF,).I 

Tvlrmcoribx I I u n i 

(oxliiU 



A^CH,),I 

Trinmethyl Ara«tilQm 

lodiilf. 
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Most of these compouade, winch aa^ very numerous, are as ret only 
of theoretic interest. One of thPin, however, ia deserving of notice beie , 

Diuai inL Aksu.mb, CH As — 106 — which may be considere<l as being 

H ; 

Uie hydride of the ra<lical [As(CH.),), does not exist as eucb ; there is 
liow-erer. a Uqud known ao thc/’artii«g liquoi of Cadul, or alkanin. Which 
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; Bp. gr. 0.G84 at 14“ (67“.2 F.). 
O — 58 — ID ay ba obtained by 
in etbereaJ Bolution ; or by 
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anjfi | 0^93— exiata in email quantitiee 

in crude aM&ca of garlic. It ii obt^ed aa a coloiieu lioaid, having an 



ie obtained by distilling a mixture of potassium acetate and arsenic would seem to indicate, a enperior bomologue of acetylene and ally lene 
trioxide. This liquid contains tUe oxide of the above radical, and a Bub- ( 5 . v.). 

stance which ignites on contact ^*itb air, and which consieU of the same radU It is a colorless liquid, haring a peciUiar odor, somewhat resembling 

cal UQ ited to itself 2 [As I CH, ), ] . This radi cal. called t acodtfle ( = evil ).. that of horserad ish ; boils at 59 ® ( 1 38^ . 2 F. ■ 

is capable of entering into a great Dumber of other combiualiona Cacodyls AUyl hydrate AUoHc tilcoho^ 

ami its compounds nre all exceedingly poisonous, especially the cyanide, H 

an ethereal liquid, very volatile, the presence of whose vapor in inspired air. the acUon of sodium upon dlcMorbydrine 

even in minute traces* pro<iuccs symptoms referable both to arsenic and beating four parts of glycerin with one P^t of crystallized oxalic acid, 
to hydrocyanic acid. ' Allylic alcohol is a colorless, mobile liquid ; solidi£es at —65^.2 

OrgaDO-mstalUo substanoos are compounds of the alcoholic radi- F.); boils at 07^ (206^.6 F. )i 0.8507 at 25'^ (77^ F.) ; soluble in 

cals a'ith metals. They are very numeroua, usually obtained by the action H,0 ; has an odor resembling the combined odors of alcoh<d and essence 
of the iodide of the alcoholic radical upon the metallic element, in au of mustard ; bums with a luminous flange. 

atmosphere of K. They are substances which, although they have been AJIyl alcohol is isomeric with propylir aldehyde and with acetone, 
put to no uses in the arts or in medicine, liave been of great service in Being an unsaturated compound, it is capable of forming products of 
chemical research. As t} pical of this class of substances we may men- addition with Cl, Br and X, etc., which are isomeric or identicju with pro- 
* ducts of substitution obtained by the action of the same elements upon 

«, } Z.-123-obUi..d b, b>tb,B .t .30- (266- F, 

in a sealed tube a mixture of perfectly dry zinc axmdgam with ethyl iodide ; with H. but in the preseuce of nascent H combinatiou takes place, slowly, 
the i'OQtcuts of the tube are then distilled in an atmosphere of coal-gas, aith formation of propylic alcohol, 
or H. and the diatillste collected is a receiver, in which it can be aealed by 
fusion of the glass without contact with air. 

It ie a colorless, transparent, highly refracting liquid ; sp. gr. 1.182 ; 
boils at 118® (244 ’,4 F.). On contact with air it ignites and btins with a 

lumiiiouB flame, border^! with green, and gives off dense clouds of zino ^Di^ceous odor ; insoluble in H ,0 ; boiling at 82'* {179^6 F.), by a uura 
oxide, a property which renders it very dan^rous to handle. On contact ^ ^ motions, but best by tte action of ahyl iodide upon sodium ally I 
with H 6 it is immediately decomposed into zino bydrmU and etbyl 

^ S 6 _iu_i..b..b..d b, .b. 

AT T VT Tn flXPnnpQ action of an aleoboho solution of potsssium sulphide upon allyl iodide ; 

Alao as a coottiiueni of the volatile oil of garhe, by macerating garlic, or 

The compound, heretofore coneidered mAy be derived moM or leM ’^«****’b“’ “ 

“C, .r. "3 ”='■ :z. 

.^b.-b'jngV i/i. — b 0 

yet resemhlmg them in being monoatomio. These compounds have *k- -«*iesi. vrn io a man. 

b„„ c.b.id.„d .. . 0 , 1 . 2 ,-,., .ai to isz 

are not 8 ati.fi«l, and the auba^cea are therefor capeble of^mc JScJSStoeee. It it to the formation of allyl aulpbide, which ia higUy 

“ly PfodneU ^S 2 ST!b^lio o^the odor which it em.te. 

In this sense the substanoes oompoamg this senes are non •saturated, auji sujpowyaaatie / i 

but they aro not so in the sense that thev lymtain C. or otlier atoms whose &)— [ 8 — 99,— If th*» s«M»da of white or black mustard be 

valence, are not aatieH*!. The following formuLc indicate the oonMitu- a bland, neut«l oU ie obtained, which reaemblea 

Med and colsa oil# in iU physicsi properties, aud in being composed of the 
of the Hubstaiices of this series, snd their relation M tboee of the pre* idvonhda of stearic, deic, and erucic acida Tboosko remaining after the 
. r» an aiit I s^reMion of thU Oil frotu Uack mwstord, or the blsck-mustaxd eeeds 

themselves, pulverized and moistened with H,Oy gives off a stroni;, pun- 
gent odor. IS tbo H.0 be now distilled, s volatile ml paam over with it, 



ooo 

, • • • • • a 

tioil 

NiouH one. It will be nlmer\*ed that iu the allyl conqiouDds two neighbor* 
uig 1 .' atoms exchange t'm vMences ; 



CH. 

1 

CH.. 

tlH.H 



or 



(C.H I' ( 

kf 

( 'IrotartMii I. 



CH 


CH. 


CH, 


fCH. 


1 

CH 

1 


CH, 


1 

CH. 

1 


1 

CH, 

1 

CH. 

1 


CHUH 


COH 


1 

COOH 

1 


or 


or 


or 


C.H.)' to 

H ^ ^ 


(C.H,Oi 1 

H ! 


lC.H.0^ j O 


(O.H,) 


Vr,],s 1 hyrtriM 
inlco^l). 


l*T0f irtny) nrarv* 
lAMicByJti. 


PnrpKf*>} 1 ny>iWw 


rnH<]rl 

(ndic^). 





CH, 


CH. 


CH. 


;CH. 




II 


Ii 


II 


II 


CH 


CH 


CH 


CH 


CH 


1 


1 


i 


1 


1 


CH. 

• 


' CH,OH 


COH 


COOH 


CH, 

1 



or 

C.H. i 
C.H. ) 

(bydKxarMQ). 



or 



or 



or 



(C.H.VIO 

Alivi KyantB 

(Alcohol). 



(C,H,OV i 
H 1 

ACTOtoln 

l«id«hyd« 



(C.H.OV ) o 

Avt>IU: atbl 



iW 



AlSjl 



which is the crude ssssptUl oil of mustard. 

in practice Uie powdered cake of black- mastard seeds, Iruiu which ihe 
fixed OU hss been ezpremed. is digeated with Bl,0 for 24 houra, after which 
the H 0 is distilled as long as aay oily matter passes over ; the oil is col- 
lected,* dried by oonUct with cidcium chlorido, and redistilled. £smdcs 
of muetsrd may be obtained synthetically by the action of sUy] bro- 
mide or iodide npon poUesium sulpbocysnate, or by the action Of allyl 
iodide upon silver anlphnr^anale. 

This esBSDoe does not exist |>refortned in the mustard, but results from 
the decompoaitiun of a constituent of the seeds, potosmu’n myro- 

naie, determined by cryptolytic action set up by soother oonstituept, m]fro~ 
tine, in the presence of H,0. 

Potaesium nvyronafs eamts only in appreciAble quantity in the black 
varied of muatard, from which it may be obtained in the shape of abort 
iwiemstic crystals, ^noa parent, odorless, bitter very sulubie iu 11 , 0 , 
•pari&gly so in alcohol 

Jfyrohnc is s nitrogenized eryptolite, existing in the white as well as 
In the black mostard, ind in other aaeds. It may be obtained from white 
mustard seeds, in an impure form, by extraction with cold H,0, filtering 
and evaporating the solution at s tempenture below 40° (104° F.) ; the 
s y r up y fluid so obtained is precipitated with alcohol, the precipitate washed 
with alcohol, rediMolved in H, 0 , and the aolution evaporated below 40° 
(104® F.) to dryneM. 

M tsmpentiiree above 40® myroeine becomes coagnlaUd and 

224 

incapable of decomposing potssaium mjronste, n change which is also pio- 



C H ) e .a II 1 - i-A - ^ L Ai- doced by contact with acetic acid- As the rubefacient and vesicant ac- 

DloUyl — j — — formerly known as a/fy/. is obtained by the q( mustard when moistened with H,0, are due lo the production of 

action of sodium upon allyl iodide, and is not, as its empirical formula allyl sulpliocranate, neither vinegar, acetic acid. Dor heat greater than 40^ 
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(104^ F.) tfhould be used in the preparation o! mustard cataplaama. 

Pure ally\ aulphocjnDste is a traosporent, colorlesa oiJ ; sp. err. L015 
at 20^* {68° F.) ; boila at 143° (283°. 4 F,) ; has a peDetratmg'» pungent 
odor, sparingly soluble in H,0, rery soluble in alcohol and ether, When 
espe^d to the light it gradually turns brownisli yellow and depute a re- 
ainoid material When applied to the akin it produces rubetaction, quickly 
followed by vesication. 

ACIDS AND AliDEKYDES OF THE ACRYUC SERIES. 

These substances bear the eome relation to the alcohols of the alJyl 
series that the volatile fatty acids and the corresponding aldehydes >^frs r to 
the etliylic aehea of oicohoU. The following terms of the seh^ have been 
obtaiued : 



Acid^ 

C»Hia aOi, 

Aertkle 4C0d C,0^. 

Cntonle C 40 ,H* 

rrr««j»tle C.oJh,, 

Otoig C|,0,K|, 



AUIskifite$, 



C.Hk.O. 

... ... 

CnKMte AJdMyd* ... 



C|OB« 

C*OM, 



rrrMcn 

Olaic... 



The acids of this series differ from those containing the same Dumber 
of G atoms in the formic series, by containing two atoms of H leas ; they 
are readily converted into acids of the formic series by the action of potaa- 
slum hydrate in fusion. 

Aorylio acid — *2 | ^ — 72— is obtained by oxydation of acrolein 

by silver oxide, and is formed in a number of other t eactioua It is a col- 
orless. highly acid liquid ; Las a penetrating odor ; eoUdihes at V {44°.6 
F.); boils at 140° (284' F.). Nascent H laiites with it to form propionic 
acid. It forms crystalline aatte and ethers. 

Aorylio aldehyde— aideh^e-AcroUin^,B,0^ — Sa — 

When the fata and fixed oils are decomposed by beat, a disagreeable, irri- 
tating odor is produced, which is due to ^e formation of acrolein by the 
dsbydretion of the glycerin contained in the fatty material Acrolein may 
be obtained by heating glycerin with strong H,SO„ or with hydropotasaic 
sulphate. Glycerin is the alcohol (hydrate) of a radical having the tame 
compoeition as allyl. but so differing from it in constitution as to be triva* 
lent in place of univalent 



(C.H,)”'(OH), s= 2H,0 

0I)o«rin. Wftirr. 



(C^,0)H 

A«R<Ma. 



Acrolein is a colorless, limpid liquid ; lighter than H.O ; boils at 62®. i 
(126°.3 F.) i sparingly soluble in H,0, more soluble in ueobol ; very vola- 
^e ; iu vapor is very pungent and initating. When freshly prepared it 
11 neuUal in reoction, but on contact with air it rapidly bmmee acid by 
oxidation. For the same reason it does not keep well, even in cloeed vee- 
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Bsls : on standing it deposits a floeculeni material which has been called 
disocTpf, while at tbs same time formio, acetic, and acrylic acids are formed. 
OiydiziBg agents convert it mto acrylic acid. or. if they be energetic, into 
a mixture of formic and acetic soida The caustic produce from 

it resinoid subsUnces suniUr to those formed from acetic aldehyde. With 
NH, it forms a crystaUine, odorless compound, which behaves as a base. 

Acrolein is formed whenever glyoerin, or any substance eooiainiug it 
or its compounds with the fatty acids, is heated to a temperature soffleient 
to effect its decompoeition ; for this reason, and becanee of the irritating 
action of the acrolein, the heavy petroleum-oils are preferable to those of 
vegetable or animal origin for the lubricating of machinery operated in en- 
dosed placea * 

Orotonlo aold— 1 0—86— wag firat obtained from croton.oii, 

oieum (f7. S.), oUum crotonia (Br.), in which it exists iu combination 
With glycerin, and accompanied by the glycerin ethers of several other 
fatty acids ; it is, however, neither the vesicant nor the purgative prin- 
ciple of the oil. It may be obtained by saponificatioD of croton-oil, or, 
better, by the action of potassium hydrate upon allyl cyanide 

It is an oily liquid ; soUdifies at -5° (23° F.) ; acrid in Uste j gives 
off highly irritating vapors at temperatures sightly above 0* (32"^^)- 
Wheii taken internally it acts as an irritant poison. 

An acid ob^ed by oxidation of cro tonic aldehyde is probably an ieo- 
mere, as it is in the form of ciyetals at ordinary temperatures, and only 
fuMfl ftt 73° (163^*4 Ki)* • 

Crotonlo aldehydo— | —70.— If aldehyde, H,0. and HCl be 

mix^ together at a low temperature, and the mixture exposed to diffused 
daylight for some days, an oily liquid is fonned, whi^ after pajihtttton 
has the comTOsifcion C.H.O.. This substance, known as aldai. when 
posed to heat, is decomposed into water and croton ic aldehyde : C H 0 



= H,0 + C.H.O. 

Crotonic aldehyde is a coloriess liquid ; boils at 105^ (221^ F.) ; gives 
off highly irritating vapora. It bears the same relation to croton chloral 
that aldehyde does to <^onI 

Croton obloral — TVicWorocrcton aldthyde — ^ 173,5 a 

aubetance which has been used as an anassthetic whose action is particu- 
larly directed to the sensory nerves distributed to the. head and face. It 
is prepared by directing a current of Cl through acetic aldehyde, as ordin- 
ary chloral is obtained by the action of Cl upon etbylic alcohol. The firet 
action is to convert ethylio aldehyde into crotonic ^debyde hv condeosa- 
tion and elimination of H,0 ; in the second stage of the reaction the 
substitution of three atoms of Cl for an equal number of atoms of H in the 
croton aldehyde thus formed takes place. 

^ EX C\ 1 

Angelio fcoid— • ’g | 0—100— exists in angelica root, in the fiow> 

era of chamomile, ArUhemit (U. R), and in croton-oil 

It crysUlluea in eolorlen prisma, which fuse at 45°. fi F.) ; 

bolls at 165® (365® 7.) ; has an aromatic odor and en acid, pungent taste ; 
sparingly soluble in cold H,0 ; readily soluble in hot H,0, alcohol, and 
ether. By the aoHon of heat it is converted into its Uomere, melhulcro^ 

tonic acid. 0. 
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Oleic acid- .4 cid«m oieicum ([7. S.)— i 0—246— exists tia 

n \ 

its glyceric ether, oieiu, in most, if not in all the fata and in all fixed oils, 
It is obtained in an impure form on a large scale as a by-product in the 
manufacture of camdles. This product is, however, very impute ; to 
purifj* it, it is first cooled to 0* (32° F.), the liquid portion coUecteJ ; 
cooled to —10° <14° F.), expressed, and the solid portion collected ; tliis 
is melted and treeted with Wf ite weight of massicot ; the lead oleate so 
obtained is dissolved out by ether ; the decanted ethereal solution is 
shaken with HCl, the ethereal layer decanted and evaporated, when it 
leaves oleic acid, contaminated with a small quantity of oxy oleic acid, from 
which it can be purified only by a tedious process. 

Pure oleic acid is a wbiU, pearly, ciystalline soUd, which fuses to a 
oolorlees liquid at 14® (57°.2 P.) ; it is odorless and tABteUss ; soluble in 
alcohol, ether, and cold H.SO, ; insoluble in li.O : sp. gt. 0.806 at 19^ 
(66®-2 P.). Neutral in reaction. It can be distilleu in vacuo without decom- 
porition, but when heated in contact with air, it is decomposed with 
lonnatioo of hydrxwarbons, volatile fatty acids, and sebacic acid. It dis* 
eolvea the fatty acids readily, forming mixtures whose consistency varies 
with the propc^ona of liquid and solid acid which they conUin. The 
•olid acid is but littis altered by exposure to air, but when fiquid it absorbs 
0 becomes yellow, rancid, acid in reaction, and incapable of 

solidifying when oooM ; these changes take place the more rapidly the 
higher the temperature. 

Cl and Br attack oleio aoid with formation of producte of substitution. 
If oleie add be heated with on exceee of caustic potaesa to 200° (392' F.), 
it is deoompoeed into palmitic and acetic acids ; O, -4- 2KHO = 

^ -f H, ; a reaction which is utilixM industrially 

to obtain hard aoM, palmitatee, from olein, which itself only forms soft 
Cold dissolves oleie add, and deposits it unaltered on the 

addition of H^O, but If the acid eolution be heated it turns brown and 
givea off SO,. Nitric acid oxidisea it energetically, with formation of a 
number of volatile fatty acids and acids of another series- suberic, adipic, 
etc. The oleates of tbs alkaline metals are soft, soluble soaps ; those of 
the earthy metals are insoluble in H,0, but soluble in alcohol and in 
ether. 

Saidic acid is au isomere of oleic acid, produced by the action upon 
it of nitrous add in the preparation of Ungues turn hydrarr/i/ri nU}-nfiK 
(IT. S. ; Br.). The nitrous fumes formed convert tbe oleic acid, contained 
in the oil and lard used, into elaidic acid, which exists in the ointment iu 
combination with mercury. 



POLYATOMIC COMPOUNDS. 

Tbe o^anic compounds hitherto considered may be looked upon as 
oom^uude of umvaUnt carbon radicals, these radicals eristing in the al- 
cohoto Bod acids in combination with an atom each of O ainl H * they ai-e 
calW n^oaUmvs because they contain a sitjgle atom of H capable of heiniy 

dcohoUc radiooL There exist other C eouipourds, in 
which the radicals, containing a less number of H atoms as compered 
wit I the number of C atoms, have a valence greater than one ; tbese^i- 
^ form aoi^ alcohol^ etc., in whir^h the nnmber of atomo of replaceable 
“ js greater than one, and which are designated as iwlyatomic. 




GRANDDAD’S BOOK OF CHEMISTRY 



167 



MEDICAL STUDENT’S CHEMISTRY 



227 

HTDBOCAfiBONa 
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0^., 1 
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O.B. 

AewraM. 

GiB« 

AIOKM. 








1 






* • « * • 




0^ 


















0«H« 




1 


1 










04H)a 

BntM*. 


0«H« i 

BeUM. 










1 


* 1 






OftHii 


0A« 


OB* 

Vilwjtw 


CtB« 






1 










C«Hu 

n««w. 


O^i 


1 OH.* 


CA 


C,H4 


























OrHi« 

HtflUM. 
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NON SATTJRATED HYDBOCABBONa 

Besides eompouodt of C asU H Ueteribod on pp. 172 in which 
all the valencea of tiie 0 atoms are aatiahed> either by the aUaebueoi of H 
atoms, or bj the interchange of a iinpU Talence between neighboring C 
atome, there exist many others in which the proportion of H to 0 is 1 m 
^ ese compounds are non-sot urntrd, in this, that they ai4 capable of unit- 
ing directly with atoms of other elements, or with radicals, to form pro- 
ducts of addition, while the compoeition of the saiunted hydrocarbone 
can only be modified by ru^ititution ; they are not, however, to be consid- 
ered ofl containing any uneatisfied valence. 

These iiydrocarboni are very numeroue, and may be arranged in bo- 
mologouB series, as shown in the table on page 227, each succeeding 
series containing a less amount of H in proportion to the C : 



SECOND 8BR] 



OF HYDROCARBONS OLEFiNItait- 

SttlER 



The terms of this series contain two H atoms less than the correspond- 
ing terms of the first series ; they differ in constitution in this, that, 
while in tlie first series a single valence is exchanged between each two 
neigiiboring C utoinh, in the second series two valences are exchanged be- 
tween two of the C atoms : 



C-H, 



C K 



C^H, 

Prc^PMie. 



C-H 

II 

C-H. 



They are designated as defines ; or, to distinguish them from the terms of 
the first series, by the terminations ylene or ene, thus the secoud is called 
ethylene or eiherte. They behave os bivalent radicals. 

Etbeae — Ethylene — Olefiant gae — Elayl — Heavy (vt-bureUed hydrth 
CH, 

— |] — 28— is formed by the dry distillation of fniB. reaina, wood, 
CH. 

and coal, and is one of the most important constituents of iUuminaiing 
gas. It is also obtained by the dehydration of alcohol or ether. 

It 1ms been obtained synthetically: (1) by possiug a mixture of H.S 
and carbon monoxide over iron or cojiper heated to redness ; (2) bv lieat- 
g ocetj'lei'ie in the presence of H, or by tl»e action of nascent H upon 



111 



copper ace ty lids ; (8) by the action of H upon the chloride C.C'l., obtained 
by the action of 01 upon carbon disulphide. It is pi'epared in the labora- 
tory br ilie dehyd ration of alcohol : a mixture of 4 pis. H.SO, and 1 pt 
alcohol is placed io a flask containing enough sand to form a thin paste, 
and gradually heated to about 170" F.) ; tlis goe, which is given off 

in abuudauce. Is purified bv causiog H to pass tlirough vmsh-botUes con- 
taining H.O, an lillcalius solutiou, and conceutrated H,SO^. 

Pure sthyUne in a eoloriess gas ; tarteless ; has a Isint odor raiembliug 
that of ttlt water, or an sthersal odor when Impure ; irrenuafale ; dar- 
ingly soluble in H,0» mors soluUe in alooboL It burns wiu a huninoua, 
wuis fiame, sad forms explosive oiitures with sir snd oxygen. Whsn 
heated for some time at a dull red bwt it is converted into acetylene, 
ethW and methyl bydiidet, a terry product end carbon. 

sUiylene rMdUy enters into combination.* It unites with H to form 
ethyl hydride, C^H,. With 0 it unites eiplodvely on the spproaoh of s 
fiame, with formation of carbon dioxide ana ^O. Oxidizing agente, each 
as potassium psnnaaganate in alkaline solution, convert it into oxalic fti d 
ana H.0. A mixture of Cl snd etbene, in the proportion of two volumes 
of the former to one of the Utter, unite with sn e^>loeion on contaei with 
fiams, the union being attended with a eopmua deposition of C snd 
fonnation of HCL whlorins and sthsns, mixed in equal volumes and ex- 
posed to diffused daylight,' unite elowly, vrith formation of sn dfy liquid ; 
ethane dUoride, CJl,C^I>uich liquid, to whose formation etbne owes 
the name aaa Bv suitable means etbene may also be made to yield 

chlorinated produote of eubetitution, the higbeet of which is oorbofi 
dicfdoruU, C.Cl,. Br and 1 also form xvoducti ot addition and of substitn- 
tion with etbene. By union with (OH), it forms glycol (q. v.). It slowly 
dissolves in ordinary wi^ formation of ^pbovinio add ; witn 

(tuning H,80. it combines with elevation of temperstm snd formstion of 
ethiouic a^yaride. 

When inhsled, diluted with air, etbene produces effects somewhat 
dmilar to those of nitroue oxide. 

PePtnae— Amyfonr or vaUrtne — C a colorless, mobile liquid, 

boili^ at 39^ (103^.2 P.) ; obtained by neatingsloohol vrith a ooooentrated 
•olntion of zinc chloride. Its use le sn anesthetic has been suffseeted. 

^C1 

Ethane <ddcelde— RicUorids of ethylene— Dutch liqtHd — I —99 

0H.C1 

— ia obtained by peesing a current of etbene through a retort m which 
Cl is being gmierated, tad connected with a cooled receiver. 1^ di^ 
tiUate ia washed with a solutkm of caustic pntami, afterward with H,0, 
and ia finally rectified. 

BsasoMorlsM^ oily liauid. which bdls at 82.5^ (180^5F.); hi 

and an ethereal odor. It is ieosckerie with the cluoride of 



kb taste 
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. X ^ . 1 . , ft ID the eninel emmy, in the bile in teoroeboUc edd (g. v .) ; 

Qoohlorueted ethyl, | , which bo i le et 64 (147 .2 F.}. It teoepeUe end bee eleo been detected in theintedi&e end fe cet, moecle, bksod, liver, 

XI. _ kidneye, end InngE The Memic acid, denibed ee exietmtf in the lung, 

of fixing ouier etonc of <3 by mbetitahon for H, end thu foming m ie teurine. "Whm teken internally, it U W the uzine, not in its 

aenee of ohlonneted deriveiivvi, thehigbaat of which ia C,C3«, own fom, bnt m lattmvtetttf or mikiomme add, Uj 



ec4 



DIATOBOO AIiOOaOIi& 

Sooi 



uaoelh deaign ate d aa p^pofe They m the 
one 01 the aariea fT,w_^ of thoae 



Theee aubaUmoea 

hydretaa of the bydrocerbona of the 

hydnctfbona, pleving the pert of bivnle^ radi^ utted with two from 
OH ; their genenl typieel Wmule ia then | ^ 

(p. 178) that the prisMiy nonoekmie aleohaU the gro u p of 



ACIDS DBRlFSb mOBf THE OLTCOIja 

Am the eeida of the eoetae eeriee ere obtained from the pribeiy mono- 
etomio elccAob by the aabetitati<m ^ 0 for H, in the ohermelencinff 
groi^ CH^OR : ^ 



SdO 



t 

Mr) 



OH 



atome (GE,OH). united with n(G«H,»»,); the primary glyeola are eimi. 
lirlv oonetructed, end eoneiat of twice the group (CH,OHj, united in the 
l^ber tenoe to n(GH,). The oonstitQtion of ue glycola and their rela- 
tione to the monoetomic elcohoU ere indicate by the following fonnnla : 



CH,OH 

CH, 

Jh. 

PrtouirT pfopyl ftloobsi 



CH. 

^.OH 

A0«dOMU. 

» the di et oiaic eloobole may, hj oxidation, be made to yield adda, 
formed by the tame aubetitatlon of Ofor H,. But the ^oole diAr from 
the monoatomia eloobole in cMteining two gioupe and they ocm* 

eeqnenUy yield two aoidi, ae the aubatitutioD ooeun in o 
the aleobolk groupe : 



one or of 



CH,OH 

VrioiMy p«pj J t1j«| 



CH,.OH 



GH..OH 






Ctyee. 



O.OH 

Q1p«idleMU. 



CO, OH 

I 

CO, OH 

OvUk 



Aa the monoatomio alcohola are euoh by containing in their molecules 
a group (OH), closely attached to an eleetnvpoeitiTe group, and capable 
o< removal and replMement by an electro- negative group or atom, eo the 
gly cole are dio/omtc by the fact that they con lain two eucb groupa (OH). 
Ae the monoatomic alcoboli are therefor only capable of forming a nogle 
ether with a luonobaaic acid, the glycols are capable of forming two eucb 
ethert: 



A study of these two edde ehows ibem to be poeeeeeed of peculiar 
difTerencea of funetion. Eeoh of them conteine two groupe (OHj, whose 
hydrogen ie capable of repUoement by an acid or alcoholic radical . 



lo 






<i. 



JO.OC,H, 



I 

CO,00,H, 

BtJiposuio ieM. 



CO,OC,H, 



CO.OC^ 



CH. (C.H.O,)- 



Ah. 



CH, {C.H.OJ’ 



in 



OH 



Rtfayl M«UM 



VenMaKlc fIjrseL 



CH, (OAOJ- 
CH. (C.H.O.)' 

niMvtid e)r«^ 



CH.,OCA CH^OH CBfiCfi, CO, OR 

<X>0H 
tieirie(7«>ue^ 

They m, thmfor. both said to be dte^omfo. The ability, however, of the 
two aoide to fonn salts is not the same, for while oxalic add is capable of 
forming two ealto of univalent metala, and a salt of a bivalent metal with 
a ftngle molecule of the acid ; ^yeolio acid only forma a aingle salt of an 
univaieDt metal, and two of its molecules are requhW to form a salt of a 
^valent meial ; in other worda, glyoolic add is monobasic while oxalic add 
IS dibane It is only that H atom whidi is oontained ia the electn-neffa- 
tive group COOH, which is replaosable ae add hydrogen, while of 

38S 

^ eie^positive group Cfi,OH is only replaceable, ea is the correepond- 
ing byd.'Ogen of an alcohol. 

In g^erd terms, therefor, the otomtct^y of an organic acid may be 
gre^r tb n ito bagMy, the former representing the number of H atome 
turned in its molecule, which are capable of being dieplaced bv alco- 
r^i^ while the latter repreeente the number of H atome re- 
placMble by electro-positive elemente or radicals, with forroation of salts 
or 01 etheia. 

Thnt may, therefor, be obtained from the glycols, by more or leae 
complete oxidation, two senes of adds; those of the first are diatomic 
and monobasic ; those of the second diatomic and dibasia 

DIATOBOC AND MONOBASIC ACIDS. 



CH,OH 

Bthene glycol— ten e giycel or Alcohol or Ifydrau — | — 

CH,OH 

89. — Thie, the beet known of the glycols, ia prepared by the action of dry 
diver acetate upon ethylene bromide. The ether so obtained ie purified 
by redistillation, and decomposed by heeting for some time with oarium 
hydrate. 

It is a colorless, slightly viscous Uquid ; odorless ; faintly tweet : st> 
gr. 1.196 at 0^ (39« F.) ; boUe at 197^ ^^86^6 F.) ; sparingly soluble m 
ether : very soluble in water and in alcohol. 

It is not oxidized by simple exposure to aii% but on contact with plati- 
num black it is oxidized to glycolic add ; more energetic oxidants trans- 
form it into oxalic acid. CbloHse acts elowly upon glycol in the cold ; 
more rapidly under the influence of hefit, producing cljlorinated and other 
derivatives. By the action of dry HC\ upon cooletl glycol, a product is 
formed, intermediate between it and ethylene chloride, a neutnU com- 

CH,OH 

pound— W Vue cWorAydro/g or ethenf. chhrkydrin, \ , which boila at 

CTLO 

130^ (266- ?.>. ^ 

Ethene codd^— .A5fAyte*<e oride — (C,H,)"0 — 44. — This eubeleuce, iso- 
meric with aldehyde, is obtained by the action of potassium hydrate upon 
ethene chlorhydrate. 

It is a iransperent, volatile liquid ; boila at (54^3 F. ) ; givea off 
inflammable vapors ; mixes with H„0 in all proportiona It is capable of 
uniting directly with H,0 to form glycol ; and with HCl gas to regenerate 

H N— 126-i. uomerio with n dmrtxUn of nJjcol -Jthoueh not cnpnble. w (nr » jet 

imihionanide. It ie obtained from ox-bile by boiling with dilote^^Si ^ “ *>»*’«« “ 

^ * the al^e of its ^t^ tlw carbonat^ Its poaition m this seriee 

decaating and cooMutrating the liquid ; separaUng from the 
ride which crystalline : ev»orafiing further, end with ale^ 

ThM depoesi is purifleg by 

ft orystalhaseui large, teaniparanC obhqua, rhonbicpnB^ pemanent 
in air, soluble ia H,0, almoet insoluble ia ebeolute elooU end ether. 

Tbariae bee aad prouertMe sad foran nils ; it ia not sttirVed by 

ith 



8wn 

The acids of this series at present known ere : 



(OartMto tdi). , 
01 



. 00»R« mU 0 

-C|0»H4 

.CaO»U« 






it 



Mid,, 
(t) Akathlo 





0„0,U„ 



an 




luanas aes sm pro p e rlie s and far a n nlla ; it ia not al 
H,80^ HITO^or nitromuriatie acid, but ia oxidiaad xutroua 
Inmialinn of lt,0, N, and iaathiOBio adA 



wii 



anomaly, and at first 

haaic, but a distinctly _ _ 

auoh were it obtained in a state of purity. It is,*however, in iSdn position, 
as the infarior homolc^e of glycolic add, that cskrbonic add is most 
naturally placed, and the dibasic nature of the latter add does not pre- 
east uy valid objectima to such a pootiou, for if we consider one term of 
a aertea u derivable from ita superior homologue by t^ subtrection of 
CH^ and if we bear in mind that the bade nature of the hydrogen atom 
in a group OH depends upon its close union with the group CO (or with 
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•ocaa other electro*negatiTe group), it ^ill become eTident Ih&t the in* 
{erior homologue of glycolic Mc1 must contain two groopo OH united to 
one CO, end muet, therefor, be dibeaic : 



CH,OH 

1 

CO, OH 

01;colie 



- CH, = 



OH 

i 

CO, OH 

Cftrtionl« 



or C0/g| 



The other acids of the series are formed : (1.) By tlie partial oxidation 
of the correspooding glycol : 



CH,OH 






H/” 

WM*r. 



CH,OH 

+ 0 , ^ i -h 

OH CO, OH 

OlycoL OlyeolleiwU. 

23.1 

(2.) By the eombined action of water and silTer oxide upon the iuodo- 
chlor-4cid of the acetic teiiea, or by beating the alkaline ealt of aucfa an 
add with water or potaeaium hydrate : 



CH,a 

hooK 



H/^ - 



VtMr. 



CH^OH 

I 

CO.OH 

O^mHo 



Ka 



(8.) By rednang the eorretponding add of the oxalic eeriee 
hydrogen : 






COOH 

ioOH * 

tdA. 



2H. = 



CH,OH 

COOH 

Olyeeie 



H/ 



Oarbonlo aoid~OO^Q^<-32.~Altboiigh this add baa not been 

a probably exiata in aqueooa aolutiona of CO^ which bare an add 
reaction, wb^ dry CO, ia neutral Ite aalta, the carbmtea, are well ebar* 



aoteiued. 



Oxides of OexboiL 



I * 



Oarbwi mOQOxld»»Cbr6onout oeidc— Cbr6tmtc orida— >00^28. 

Foimatioii.— (1.) By burning C with a limited lupdy of air. 

(2.) By passing dry carbon diodda over red-hot diarooal. 

(3.) By heating oxalic acid with H,S0, : C,0,H, = + CO + i 

and peming the gaa through iodio byaimte to aaparate CO,. 

(4.) By beating potaaaium ferrooyanide with H,S0^ 

PBPBwrni.— A oolorleea, taateleaa gaa ; sp. gr. 0,2678A ; ^ery sparingly 
soluble in H.O end in alcohol 

It buna in air with a blue flame and formation of carbon dioxide ; it 
forms explueire mixtures with air and oxygen ; it ia otidixed to carbon 
dioxide by cold chromic acid. It ia a ▼ilnable reducing agent, and ia used 
for the reduction of metaUio oxidee at a red beat Ammoniacal aolutiona of 
the cujproua salta absorb it readily. Being noD-eafearated, it unitoe readiW 
with 0 to form CO,, and with d to form COn the latter a colorlesM, mil 
focaUng gaa. known aa pKosgene^ or corfronyi chioridt. 

IbxiooLooT.— -Carbon mono^e ia an exceedingly poiaonoua gaa, and 
ia the chief toiio constituent of the gaaes given off from blaat-fumacea, 
from defective flues, and open coal or charcoal Area, and of illuminating 
gas. Ad atmosphere containing hut a small proportion of this gaa pro- 
duces asphyxia and deat^ even if the quanti^ of oxygen present be equal 
to or even greater than that normally existing in the atmoapbere ; 0.5 per 
cent, of 00 in air is sufficient to kill a email bird in a few momenta, and 



producing languor, headache, and debility, is to be found iu the stoves, 
fumacee, etc., uaed in heating our dwellings and other buildings, especially 
when the fuel ia anthracite coal This fuel pi'oduces in its com bastion, 
when the air-supply is not abundant, considerable quantities of 00, to 
which a further Edition may be made by a reduction of the dioxide, also 
formed, in paeaing over red-hot iron ; this poisonous gas may find its way 
into the rooms either through cracks or o^er defects in the stores, flues, 
or pipes ; by occasional downward currents of ah' passing over flree in 
open flrepUcee, or. much more frequently, by direct passage through the 
heated metal Experiment has ^own that metals, notably cast-iran, ore 
quite pervioiis to gaaes when heated to redness ; when, therefor, a stove or 
ue fir«-box of a hot-air furnace becomes red-hot, a portion of the gaaes, 
formed by the combustion of the fuel, passes through the pores of ths 
metal to contanunnie the air without, ond gives rise to CO poisoning to a 
degree depending upon the degree of imperfection of the ventilation, the 
nature of the fuel and the amount of air supplied to it The precautions 
required to avoid thU form of what may be cnlled chronic CO poisoning, 
tod which is by no mesins uncommon, are : ( 1 } To have the stoves or 
furnaces lined with fire-clay, which tends to prevent their overheating and 
to diminish their perviousneas to gaaee (2) to avoid heating to redness ; 
(3) to famish an abundant supply of air to the fuel ; (4) to secure proper 
ventilation ; and (5), in tbs of hobair fu maces, to obtam, by an Abun- 
dant au|mly of ext^ial air to ths air-chamber,a large supply of moderately 
heated air rather than a amall quantity of very hot air. 

Of late years cases of fatal poisoning by coal gas ai*e of vep^ frequent 
occurrence, caused either by ocddentsl inlmUtlou, by inexperienced per- 
sons blowing out the gas, or by suicides The most actively poisonous in- 
gredient of coal-gas is CO, which exists in the ordinar}* illuminating gas in 
Cbe proportion of 4 to 7.5 par cent., and in water-gas, made by decompos- 
ing superheated steam by paaaage over red-hot coke, and subsequent 
ebargiog with vapor of hydrocarbona, in tlie large proportion of 80- 85 
per cent 

The method in which CO produces its hital effects is by forming with 
tbe blood-coloring matter a compound which is raoi'e etabls ilmn oxyhsmo* 
globin, and tlius causing asphyxia by destroying the [lower of the bloo<b 
corpuscles of carrying 0 from the mr to Uie tiasuea This compound of 
CO and hiemoglobin ia quite stable, and hence tbe eyroptoms of this form 
of poisoning are very persietenl, lasting until the pU^ of the coloring-mat- 
ter thus rendered useless is supplied by new-formation. Tbe prognosis is 
very unfavorable when the amount of tbe gas inhaled has been at all con- 
siderable ; tbe treatment usually folio we<l, artificial I'espirAtion. and 

inbalaiioD of 0, failing to restore the altered ooloring-matter The^ 
would seem to be no mrm of poisoning in which tranafUBion of blood is 
more directiy indicated than in that by CO. 

ilniection o/Ur The blood of those asphyxiated by CO ia per- 

eietenily bright red iu color. Wheu luihiblv dilut^ aod examine<l with 

235 




Owing to the greater etability of tiie CO compound, its spectrum may be 
readily distin^iahed from that of the O compound by the addition of a 
redneukg agent (an emmoniaoal eolation of ferrous tartrate), which changes 
tbe speetram of oxyham^lobin to the single-band spectrum of hszno- 
^bin (Fig. 14, Na 12), while that of the CO compound ntnains unaltered, 
or only fades partiaBy. 

If a solution of caustic soda of np. gr. 1.3 be added to nonoal blood, 
a black, slimy moss is formed, which, when spread upon a white piste, 
has a greenisD- brown color ; the same reagent i^ded to blood altered by 
CO forms a firmly clotted which in thin layers upon a white surface 
is bright red in color. 



Aca.BC 



Bh 



per cent, proves fatal to small mammals. 
Poi( 



one . . 

heoning by CO may ooear in several ways By inhalation of the gases 
discharged from blast-furnaces and from copper-furnaoee, the former con- 
taining 25 to 52 per cent, and the latter 18 to 12 per cent, of 00. By 
the fumes given off from charcoal burned in a confined ^mcc, which con- 
sist of a mixture of tiw two oxides of carbon, the dioxide predominating 

234 

largely, espedsUy when the combustion is most active. Tbe following ia 
the composition of an atmosphere produced by burning cbai'coal in a con- 
fined space, jind which proved rapidly fatal to cv dog : oxygen. 19. 19 ; nitro- 
gen. 76.U2 : carhou dioxide. 4.151; carbon niODoride, 0.64; morah-gaa, 
0.04. Obviously the deleterious effects of charcoal -fumes are more rapidly 
fatal in proportion ns the combnation i& iin[>erfect and the room axualJ and 
ill -ventilated. 

A fruitful eource of CU poisoning, sametiines fatal, but more ftequcntlj 



mji 




rio. St. 

For the method of deiectiug and determining 00 in gaaeous mixtures, 
p 243. 

CaxbOQ dio^de — Orrb^/nic anhydride — CarOonic arid fjas — CO, — 44. 

PapASAnoif. — (L) By burning C in air or 0. 

<2.) By decomposing a carbonate (merble = CaCOJ by* a mineral acid 
(HO dilated with on eqoal volume of H,0). 

PeorBKTiE^^At ordinary temperatures and pressures it ia a colorless. 
«ofi>ttting gaa ; hoe an acidulous taste : sp. gr. 1.629.4 ; soluble in an equal 
volume of H O at tbe ordinary preeeure ; much more soluble as ths 
jweesnre increasea Soda tracer ia a solution of carbonic acid in H,0 under 
ifusoBsed preusurv. Wbeu cmuprBSMHi to the extent of 36 atmospheres 
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at 0® (82' F.) ; 50 atm. at 15’ (59^ P.) ; or 73 atm. at 30^ (86® F.) it forma 
a tnnap>arent, mobile li<}uid, by 'whone evaporation, when tUe preaenre la 
relieved, eufficient cold ia produced to aoUdify a portion into a 8now*U^e 
maaa, which by spontaneous erspovstiou in air, princes a temperature of 
-90® (-130“ F.). 

Carbon dioxide neither bum a nor doea it support combnstion. When 
heated to 1,300“ (2.370“ F.], it is decomposed into CO and O. A aimilar de- 
composition is brought about by the passage through it of electric sparks. 
When heated with H it yields C*6 niid H,0. When K, Ka or Mg ia heated 
in an atmosphere of CO., the gns is decomposed with formation of a car- 
bonate and separation of carbon. Wlteu caused to pass tiirongh aolutione 
of the byclratee of Na, E, Oa, or Ba, it is absorbed, with formation of the 
carbonates of those elements, which, in the caae of the last two, are de« 
posited as white precipitstee. Solution of potash is frequently nf^ in 
analysis to absorb 00,, and lime and baryta water aa tests for its presence. 
The hydratea mentioned absorb CO, from moist air. 

ATwoeras&TC Oahbom Dioxmi. —Carbon dioxide is a constant constitoeni 
of atmoapberic air in small and varying quantities ; the mean amount in free 
country air being about 4 in lO.ClOO. Tlie varUUons in amonnt undsr 
different cootlitiunsia shown in the following table : 

2J6 

Amoovt or Cabsoi Dwudi di A& 



iftftlaS. hi Ite 



ei«. 



Qwtea 4(oi- 0i;nw 
Urn vliBtBa.: mML im 
Horn. 



iBl I UmI, lal ilJiM Ini ilaS4 

■M* Mn. Mr. SwK hov. .bem.,* Imw. bown, hoar. hAon. 



IS 9«n 

IS *«n 
IBUW 

SPWSO 

•iwse 



•» tt 
4S fl 
S8.8S 

MM 

u m 

«T » 
(S.36 



#.ffr 

iM.m 

m.ie 

iss.tt 

1ST.* 

Ifl.M 

IW.SB 



S.OllV.B 
ST'M M 

11.4, m.f 
lt.S;SB» B 
IS 1 B4B.4 

s t.m.a 



ISt.SIS.SlSSN.W t.» M.lS' 
TCB.fi'sr.tBSMt .as ]s.n m m i 
•S.4«.mBK«.aS lO.IS^SBB.lT I 



ils 



«n II 

458,811 

SM.4t 



41. B ira.IBSfiSBBM.a II. > 510.01 14.78 M.TI 
«T im . BIBB .054 814. » 0 71 545.11 ».5I M4T 



■5,ei«1.6S7 7M.85 1S.M 4n .M tt .« 'UB 0 
m.B 0,717 «». 45 17,18,411 5*J ai.w '478 M 



The expired air under ordinary conditions contains about 4.5 per cent, 
by volume of CO^ the ^portion being greater the slower the reaction. 

(2.) ^Armhus^ion.— Tbe greater part of the atmospheric CO, is a pro* 
duct of the bzidatuMi of CT in some form as a source of liffht and heat. 



c«iMe 



PahB 

Asdillj— bwaaty — U** from Paris 

Pam— Day. 

Night 

0 naan— Day 

Kifht 

Gaiava. ................ 

Msadow— tbes^foartha ftomOaiUTa: 

Dry moatba 

After loQf raiiia 

DaoatBbar. dsmp and aloody 

January, froai 

Janoaiy, tbaw 

Laka Oaaa«a 

AjreMo rafwaa 

Ocapoft barraoka 

Anglaaay barraeka 

flUaaj noaplul 

PoriMOQtb Hospital 

Call in Panlaa villa Priaoa 

Call la Ckatbaa Priaoo 

Boys' aahool— 99 eobto f aai par ba^ 

Soon— 91 enbio feat par 

Qirla’ aobool— I50cnbio fast par ba^ 

Oraanhowaa — Jaidtn das Plantaa 

Tbaaira— Paraust. 

Near osUing 

Lead mlna— lampa barn 

Orotto dal Cana 7 



pwMlal5A 



A 190 

2.960 

8.9 

4.2 

A49 

a.84d 

4.08 

4.79 toB.18 
897 ta4.0e 
8.89 to ASS 
4.97 



In the foDowing table sre given the nmonots of CO produced, and of air 
ooDMined, by different kinds of fuel sod iDuminsting materials ; by com- 
paring them with the qnsniitiea of the aazne gases produced and consumed 
an adult man it will be aeati that, in equal timea, an ordinary gie-bumer 
imducM nearly rix tunes as much CO^ and consumes nearly ten times as 
much air as a man. Tbe amount of air consumed by fuel is. for praotiesl pur- 
poeaa, create than ihti giyen in the table, as the oxidation is ne?er com- 
plete, the air in the ehimney frequently containing ten per cenL of oxygen 
by rolome (eee below). 



Bouw^snli ssd Lswy. 

BOQMiBgSSli, 



COMBIMTIOX OP FuEI. 



5*^ ObAm) dlMlS* We 
•«t S«wd br 



Air SnlSMI/y 



fmL 



^ !} 

1 1! 
B 2J 



««<■ bMr, 



i i 



B IBM* boor. 



4.99 I 
4.88 (e9.4l 
9.49 

liOi 

479 

9.76 

989 

19.91 

81.0 

89.8 

79.8 
t.O 

mo 

48.0 

80.0 

mo 

.990.0 



u ^ In ||| u U , I 

lUOft. , Iluw*|| I I UlM. ttOW.| I ^ 



hUo*. Iluw 



V\i 



m9 



159.0 



Cbsnwcot. 

Cbss0oo4 

Weaver. 

Fetteabefer. 



P. LebUno. 
F. Leblsoe. 
F. f>eW5i>fti 



OelM«a 



744 0. 

0.79 140 
44« 0.8 

945 149 
fv. 0.U 149 
Sr. 748 145 
0. 140 tt# 
0. 1Q.« 15A 

015 




5fT4| .. 



5,0 140 
14M iLtr 
7.11 n.(u 



O.U0 



05 

0.5 

05 

01T 




-0 i>90. 



407 



0.154 154 



It will be observed that on land the amoont is greater by night than 
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br day. while the revene is the case at sea ; on land the green parts of 

C ’ its abeorb €0, during the houre of sunli^i, but not dnri^ tboea of 
kneo. The increase in the amount in air over laive bodiea of water 
during the daytime is due to the leee solubility of (3o, in the eurfeoe- 
water when heated by the sun's raya The afaeence of vegetation accounte 
for the large quantity of CO, in tlie air of the polar re^ons, and the same 
cause, sid^ by an increased prodnetion, for its exoees in the air of oitiee 
over that of toe country. 

The sources of stmoepheric CO, are : 

(1.) Tfte rtnpiralion of — The air expired from the lungs of 

animals contains a quAntitr of CO,, varying with the age, sex, food, end 
muscular development an<! activity, while, at the same time, a much 
smaller quantity is discharged by the akin and in eolution in the urine. 

lu females the incrense of elimination follows the same rale as with 
males until puberty, when it ceases, and the amount exhaled remains about 
the same until the menopaoae, when the elimination of CO, suddenly in- 
creases to nearly the same as that occurring in males of the same age, and 
subsequently gradually declines with advancing age. During pregnaoCT 
the elimination of GO, is temporarily increased. In both sexes ana at aU 
ages the exhalation of CO, is greater during muscular activity than when 
the individunl is at rest, and greater in those whose mnscalar development 
is more perfect An adult man discharges 20,77 litres s three-fourths 
cubic foot of CO, per hour, or 498.88 litres = 18 cubic feet p9r diem. 
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The following table, from the experiments of Andnl and Oevanet indi- 
eatee the quantity of CO, eliminated by of various ages : 

ELDfiVAtioif OF Ca 0 m Dioxu 



(3.) /h^menlaikm , — Moet fermentations, including putreisotive chsngea, 
are attended by the liberation of CO, ; thus, alooholic fermentation lAtt 
place according to the equation : 

C,H,.0, = 2C,H,0 -H 200„ 

180 92 44 

and coneeqnenUy discharges into the air 44 parts by weight of CO for 
every 92 parts of alcohol formed, or 191.5 litres of gas for every litra of 
abeolute alcohol obtained. 

(4.) TWfwroi murces . — Volcanoes in activity discharge enormous quan- 
tities of CO,, and, in volcanic countries, the same gas is thrown out ^un 
dsntly Unough firanjee in the earth. All waters, sweet und mineral, bold 
this gas' in aolntion, and those which have become chai^sd with it under 
premare in the earth's crust, upon being relieved of the pressure when they 
reach the surfitce, dischsige the exceea into the air. 

JMani^ct'f^rin^ procesaet. — quantities of CO, are added to the 
air in the vicinity of lime- and brick-kiJna, oement-vrorka, etc. 

<6.) ia mines, after erosions of “fire-damp." These e^oaions are 
ceased 1^ the sudden naiion of the C and H of CH« vritia the O of Uie air, 
and are co&seqoent^ attended by the fonnation of Ivge Tolnnies of CO^ 
known to miners as 

0(mMancy of (he amount of aimctpheric carton dioxide . — It has been 
roughly sstuaated ^ Poggendozff that 2,500,000,000,000 cubic metres of 
CO, are aainually daaobwged into our attnosjdaere, end that this quantity 
repraeents one eigh^-eixth of the total amount at present existing therein. 
This being the ease, with the present production, &e percentage of atinos* 
pberic CD, would bs doohled in eigh^-six years ; no such increase has, 
however, been observed, and the avenge percentage found by Angim 
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in 1872, u ftbont same m that observed by Booninginlt in 
1840. x.e., four parts in ten ilioossnd. Tbs CO, discbargsd into ths sir 
therefor, remored from it sbonl sa ss it is prodaoed This remoTsl is 
effeetsd in two wsjs : (1) bj the fomshion of dspc«ts of earthy csrbonsies 
bj animsl organisms, corals, mottasks, etc.; (2) prindpsHy by the proesM 
of nutrition of Ter^tsbles, which absorb CO. both hr their toots and 
leaves, and in the Liter, under the influence of ths sane rajs, decompoM 
it, retaining the C, whi^ passes into mors complex molecules ; sad dis- 
charging a volume of O alK>ttt equal to that of the CO, abeorbed. 

Air contaminoioi vilh excess rf cordon diozufc, and iis ffttAa upon the 
organiern. — When, from any of the above aoorcss, the air of a giv^ 
lo^ity baa received sufficient CO, to nose the proportion above 7 in 
10.000 by volume, it is to be considered as contsminated ; the seriouansss 
of the contamiuatioD de|)eudmg not only u^n ths amount of the increase, 
but also upon the source of the CO,. 11 the gas be derived from fennen- 
tation. or from tellursl or manufactiuing eourcea, it is simply added to 
the otiievwise unaltered air, and the absolute amount of oxygen present 
remains the same ; when, however, it is produced iu a cooflned space hy 
the proccsaea of combustion and respiration, the composition of the av 
is much mure seriously modifie<1, as not only is there addition of a de> 
leterious gas, but a sitauUaneous removal of an equal volume of 0 ; hence 
the im^iortnnce of providing, by suitable ventilation, for the supply of new 
nir from without to habitations and other pUcee where human beings are 
collected within doors, especially where the illuminstioo is artificial. 

Although an adult man cleoxidizes a little o^wr lOO litres of air In an 
hour, a calculation of the <iusutity wUicb be would require in a given time 

cannot be baaed exoluavsly upon that quaatity, as ths deeiidatirm oanzkoi 
bs oarrisd to oomptotsnsss ; i^ead, whtt ths proportion of CO^ in air ax* 
oeeds five par cent, it bsoomes inm^bls of supporting life, while a moeh 
smaller quantity, one per cent., is provooativs of severe discomfort, to say 
the least 

In calculating ths quantity of air which should bs supplisd to a given 
epsoe. most authore 
oantage of CO, ihould not be allow 
which 0,4 ie normally present in air, and 0.8 the product of raspmtioa or 
eombustion. Taking the amount of 00^ elifuinetsH by an adult at 10 
litres (sO.7 cubic foot) per hour, a man will have brought tbs air of an 
air-tight space of 100 cubic metrss (s8,600 cubic fast) up to the psnnis' 
sible maximum of impurity in an hour. lifts following table is given hf 
Psrkes to indioste the cootsminstion of air by the reapiratioa of an adult 
in an hour, and tbs supply of oxtenul air required to r s rt o r e the proper 
equilibrium : 
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of fresh airshaU be introduced and the vitiated air removed, the quantity 
to be supplied varying according to drcumstancea. Experiment haa 
shown t h^t. in order to keep the air pure to tbe senssB, the quantity of six 
which must be supplied per head and per hour in temperate cllmatea are 
as shown in the table : 
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Ths amounts given are the smallest pennissible, and should be ex- 
ceeded wherever practicable. 

Lighten Tbe amount of air to be supplied to each individual, given in 

the last section, are, with the exception of those funilahed in mines, baaed 
upon the supposition that oosl-gM is not used as a means of artiflei^ il- 
lumination, or that the burners are so arranged with reference to the 
ventilating-fiuee that the products of combustion pass out immediately. 
Eat^eumc foot of illummating-gw oonsumee in its combostion a ouao- 
ti^ of 0 equal to that contained in 7. 14 cubic feet of air, and produces 
0.8 cubic feet of CO,, besides a lar^ quantity of watery vapor, and lees 



emsd to adopt ss a basis that the par- 
rA to exoeed 0.6 volume per I.OOO ; of 



amOQute of H,80 . ^O., and eometimee CO ; and an ordinary gas-burner 
omeumes about three feet per hour. It U obvious, therefor, that a much 
larger quantity of pure air must be furnished to maintain tbe atmoepbsre 
of an apartment at the standard cf 0.6 per 1,000 of 00., when the vitia- 
tion ii produced by ths oombusiiou of gas, than when ii is the result of 
the rvpiratioD of a human being, and that to such an extent that a single 
three-foot burner requires a supply of air which would be sufficient for 
tix human beingi. As a basis for computstion, it mav be considered that, 
for oqIho foot of gas consumed. 1,800 cubic xeet of air should be 
fomisbed by ventilation. 

The oontamination of air by gas>lighte becomes a question of serious 
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feet ; it therefor oonUins 4.876 cubic feet, and its atmosphere would, xf it 
were hennetically cloeed, be brought to the standard of maximum allow- 
able contamination by the respiration of four adulta in an hour, allowing 
1,200 cubio feet per head, per hour. If such an apartment be UlumitLated, 
upon the occasion of an evening party at which fifty ad ulte are preeent 
for four hours, by ten Uiree*feet gas-burners, tbe amounts of air which 
should be supplied by ventilntion arc as follows in cubic feet : 
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Practically, owing to tbs imperfeet dosing of doors and windovra, and 
to veotilatioD by chimneys, inhabited spaces are never hermetically closed, 
and a leas quantity of air-supply than that indicated in tbe table may 
usually be considsred as sufficient 

A sleeping room occupied by a single person should have a cutue apace 
of 30 to ^ cubic metres (^1,060 to 1,800 cubic feet), conditions which 
are fulfilled in rooms measuring 10 x 13 x 8 feet, and 18 x 16. 6 x 9 feet 

In calculating tbe space of dormitoriee to be ooeupied by ssveial 
beallliy people, tbe smallest air-space that should, under any circom- 
stances, be dlowed, is 12 cubic metres (=420 cubic feet) for oaih person. 
To determine the number of individuals that znay sleep in a room, multi- 
ply its length, width, sxid height together, sod divide the product by 480 
if tho moaenromont bo in feck or by 18 if it be in metres. Thus, a dor- 
mitory 40 feet long, 20 feet wide, and 10 feet high, is fitted for tbe ac- 
commodation of 19 persons at most ; for 40 x 20 x 10 = 8,000 and 
= 19.06. 

As a rule, in places where many persons are congregated, it is neoea- 
sary to resort to some scheme of ventilation by which a sufficient snpply 
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In tiie first instance, in which the products of the oombustioi; of gas 
are discharged into the apartment, an adequate ventilauDn can only be 
se em ed by a conrolete ohuge of the air evexy 8.6 minutes, which can 
only be attained by the use of mechanical contrivances, and with tho 
production of draughts ; in the second instance, in which it is presumed 
that tbe ga^bumen are eo situated, vriih nferaoce to a ventilating shaft 
or shafts, that the products of combustion are immediately carried off, 
not only is the period in which a complete change of air is required ex- 
tended to 4.8 minutes, but the beat of the burners, causing an uptake 
ourrent in tbe ventilator, fevers tbe exit of the vitisted air, and the cou- 
sequent entrance of external air to take its place. 

In theatres the contamination of the air by the burning of gas should 
be entirely eliminated by placing the bumers either under the dome ven- 
tilator, or in boxes which open to the sir of tbe house only below tbe 
level of tbe burner, and which are in cornmunicaCion vrith a ventilating- 
ehaft Even under these conditions it Is necessary, to envure perfect 
ventilation, to resort to some mechanical contrivance to remove tbe air 
vitiated by re^iration and to supply its place by fresh air from without, 
which may bo previoualy wwrmod or ooolod aooordiug to the ocoood , ai^d 
which, in ^ties, should be filtered. 

When artifidAl iUumination is obtsined from lamps or candles, or from 
gas in small quantity and for a short time, the contamination of tbe air 
IS sufficiently compensated by the ventila^n through imperfect cloaing 
of the windows. A room without a window should never be used for 
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bumui Kabitatioo. 

One important advantage of the eleotrio light, if it ever become prac- 
ticable, will be that it ooneumee no 0 and prodooae no CO,. 

Although, hj the combastion of fuel, 0 ia coDBoiodd and CO, pro- 
duced, heating arrangementa onlj become aaourcdof vitiation of air under 
the cinumetancee detailed above (ace p. 234) ; indeed, in the majority 
of casea, if properly arranged, they are the means of ventilation, either by 
aspirating the vitiated air of the apartment, or by the introdnctioD of air 
from without. 

Xdion on the economy. — An animal utroduoed into an atmoaphere of 

f iare CO, dies almoet instantly, and without entrance of the gas into the 
iinge, death resulting from spasm of the glottis, and consequent apncea 
When diluted with air, tbs action of uO, varies according to its pro- 
portion, and according to the proportion of 0 present. 

Find . — When the proportion of O is not diaunished, the poisonous 
action of CO, is not aa manifest, in equal quantities, as when Ihe air is poorer 
in oxygen. An Animul will die rapidly in an atmosphere composed of 21 
per oent. 0, 59 per cent. N, and 20 per cent by volume ; out will live 
for several hours in an atmosphere whose compomtion is 40 per cent 0, 37 
per cent N, 23 pv cent CO,. If CO, be added to normal air, of oourse 
the relative quantity of 0 U slightly diminished, while its abaoiute quanti^ 
remains the same ; this is the condition of afhdrs existing in nature when 
the gas is discharged into the air ; under these circumstances an addition 



of sir operated on. Every gram of increase in weight represents 0.50607 
litre, or 31.60356 cubic inches ; d is a tube of difficultly fusible glass, filled 
with black oxide of copper acd heated to re<lneas , e & U-tube filled 
with pumice moistened with ; its increase iu weight represents H,0 

obtained from decomposition of CH,. Eveiy grata of increase iu weight of 
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e represents 0.444 gram, w 0.621 Litre, or 33.781 cubic inches of marsh 
gas ; /* and g are mmilar to 5 and c, and their increase in weight represents 
CO, formed by oxidation of CO and CH, in d. From this the amount of 
CO is thus caiciOatexl ; First, 2.75 grams are deducted from the increase of 
weight of / and g for each gram of CH, forme<l bv e ,* of the remainder, 
every gram repreeente 0.6364 gram, or 0.5036 Utre, or 31.765 cubic 
inches of CO. The air is drawn through the appsfatus b^* opening the 
stopcock of A to such an extent that about 30 uubbles s minute p nag 
through 6. 



of 10-16 per oent. of 00, renders sn air rapidly poisonons, and one of 
5-6 per cant vdll cause the death of small animsls more tiowly. Even a 
less proportion than this may beoome fstal to an individual not habituated. 
In the higher states of dilution, CO, produces immediste loss of mus 




rie. 8S. 



m uxe mgner stsees or dilution, uu, producee immecuste loss of mus 
oular power, and death without a struggle ; when more dilute, a sense ot 
irritation of the larynx, drowsuesa, pain in the head, giddixk^ grtdual 
loss of mxisoulor power, and death in coma. 
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Second.^li the CO, present in air be produced by respiration or com- 
bustion, the proportion of 0 is st the same time mzninisbed, and much 
smaller absolute and relative amounts of the poisonous goa will produce Carboa diaulphide- ‘Buuifjhide of whon — Carbonti bi*ul^hidHni ((.' 
the effects tnentioned shove ; thus, an atmosphere containing in volumes — C8,— 76— is formed by psesing vapor of S over C heated to redness, 

19.76 per cent. 0, 74.26 per cent. N, C per cent. CO,, is much more is portiy purifletl by rectioration. 
rapidlr fatal than one composed of 21 per cent 0, 59 per cent K, 20 per 
cent, CO,,. With a corresponding reduction of 0, 6 per cent of CO, ren- 
ders an air sufficiently poisonous to destroy life ; 2 per cent, produces 
severe suffering ; 1 per cent, causes great discomfort, while 0.1 per cent, 
or even less, is recognized by a sense of closenesii. 

The trecUnumt in all casea of poisoning by CO, conaiats in the inbalotioD 
of pure air (to which a small excess of O may be added), aided, if necea 
aaiy*. by artificial respiration, the cold douche, gtlvaniam, nnd fHction. 

When it chances that an individual entei'ing an atxuospbei'e cotiLiining 
an excess of 00,. or other noxious g^ is seen to fall inssnsible, it U 

a multiplying the number of victim^ for others to follow, unpro- 
. with a view to effecting a rescue. Probably the most readily ob- 

_ _ 1_ \ A. 1* t X J V * 4% 4 4 k « • kA*' 



mm 
tec 

tsiosble protection is a towel saturated with lime-water, and so beJd'over 
the mouth and nostrils that the inspired air passes through it. and elto 
through two or thiee layers of dry towelling interposed between the moist- 
ened part and the akin, 

Detection of carbon dioxide end anonym of confined air. -^Carbon dioxide, 
or air contaiiiing it, causes a white precipitate when caused to babble 
through lime or baryta water ; normil air oontaina enough of ^e gas to 
form a aoum upon the surface of these solutioDs when exposed to it. 

It was at one time supposed that air in which a candle continued to bom 
wns sIto capable of maintaining respiration. This is, ^wever, by no means 
neceaaanly true; a candle introduced into an atmosphere in which the 
normal proportion of 0 is contained, burns readily in the presence of 6 
per cent, of T/), ; in peiveptibly dulled by 10 per cent; la usually extin 
guisbed with 19 per cent; always extingoiabed with 16 percent Its e.x- 
tinotion is caused by a less proportion of C0,, 4 per oent. , if the quaoti^ 
of 0 be at the aame time diminished. Moreover, a contaioinated atmoe- 
phere may not contain enough CO, to extingnish, or perceptiUy dim the 
fiame of a candle, and at the same time contain enough of the monoxide 
to render it fatally poisonous if inhaled. 

The presence of CO, in a gaseous mixture is determined by its abeorp- 
tion by a solution of potash ; ite quantity either by measuring the diminu- 
tion in bulk of the gas or by noting the increase in weight of an alkkine 
solution. To determine the proportions of the varioos gases present in 
air the apparatus shown in Fig. 36 is used. A is an aspirator of known 
capacity, filled with water at tlie beginning of the operation. It connects 
by a flexjlde tube from its upper part with an absorbing apparatus con- 
sisting of a, a U-ahaped tube containing fragments of pumice stone, moist- 
ened with H,SO,; by the increase in weight of tins tube the weight of 
watery vapor in the volume of air drawn through by the aspirator is de- 
termined ; 6, a Liebig's bulb filled with a solution of potash; c, a U*tabe 
filled with fragmonte of pumico moistened with H^bO, ; 6 and c are weighed 
together and their increaee in weight U the weight of CO, in the volume 



pi^y purified 

It is a colorless Uquid ; when pure it has a peculiar, but not disagree- 
able odor, the nauaeating odor of the commercial product being due to the 
presence of another sulphurated body; boils at 47^ (116''.6 F.) ; sp.gr. 
1.293; ver>* volatile; ite rapid evaporation in vacuo producee a cold of 
— 60® ( — 76’ F.); it does not mix vntb H,0 ; it refracts light strongly. 

It is highly indammablfi, and burns with a bluish fiame, giving off CO, 
and SO, ; ita vapor forms highly sxploeive mixtures with sir. which deto- 
nate on contact with a glass rM besM to 260'* (482'" F.). Irs vapor foms 
a tniilure with nitrogen dioxide, which, when ignited, burns with s hril* 
liant flame, rich in actinic ray a 

There also eiiste a subetance intennecUate in composition between CO, 
and CS,, known as carbon oxgeulphuie, CSC. which is an infiammsble, col* 
orlsss obtained by decomposing potassium sulphocyanste with dilute 
H,SO,. 

Toxfcoioot. — Casea of acute poisoning by CS, have hitherto only been 
obeerved in animate ; ite action is very similar to that of chloroform. 

Workmen engaged in the manufacture of C3, sad in the vulcanization 
of rubber, as well as others exposed to the vapor of tbs disulphide, are sub- 
let to a form of chronic poisoning which may be divided into two stages. 
The &rsh or stage of ezeitation, is marked by headache, vertigo, a dii- 
^reeabls taste, cramps in the legs ; the patient talks, teugha, sings, and 
weeps immoderately, and sometimes becomes violsnUy dellncma In the 
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eecood stage the patient becomes sad and sleepy, sensibility diminishes, 
soiuetimes to the extent of cum piste auzeetbesia, especially uf Ibe lower 
extremities, the headache becomes mors intense, the appetite is gieatly 
impaired, and there is general weakness of the limbs, which tenuiuates in 
po^yais. 

The only remeily which has been suggested is thorough ventilation of 
tbe workshops, and abandonment of the trade at the limt appearance of 
the symptoma 

CH,OH 

Glycoliic aoid — | — 76— is formed bv the oxidation of gjvcol, bv 

COOH 

tbs action of nitrous acid on glycocol, acd by tbe action of potash on mono- 
chlorocetic acid. 

It fonns deliquescent, acicolar crystals ; very soluble in water ; soluble 
in alcohol and eUier ; has a strongly acid taste and reaction ; fuses at 78’ 
(172’. 4 F.; ; is decomposed at 150^ (302’ F.) ; at an intermediate tem- 
perature it loses H,0, forming glycollidey or gtgcollic anhydride, C,H,0,. 

Ijaotio aoida— — 90. — There are probably three, certaimy two 
acids having this composition. Two of these would seem, from their pro- 
ducts Of decompoaittoii. to be of similar conatltutiou, while the molecular 
composition of the third ia distinct ; the two of similar constitution are 
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Bometimes deBipnated as ethylidene lactic acids, because of their coQtaiuis^ position of lactates exiatiag in the quiescent muscle, is still UDdetennined; 
the croup of atoms CH,. while the third is designated as eOtyfeno-iocti^' certain it is, however, that a given quantitj of muscle has. when separated 
acid%^ it contains tbs ^up CH, ; the constitution is expressed bj the from the drmlation. a fixed maximum of add producing capacity, which 
formulffi : greater in a muscle that bae been tetanized during the interval between 

Qj^ QQ its removal and the eetahliahmeni of rigor, than in one which has been 

* at rest. 

There exist no grounds upon which to base the suppoaition ihat» in 



CH,OH 

COOH 

XthylUlens L»<jUo 



COOH 



rfaeumatie fever, lactic is present in the blood. 
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DIATOMIC Ain> DIBASIC ACIDS. 



Obviously it iB the ethylene acid which is the superior homologue of gly- 
coUio acid. 

Etbyleno-laotic Acid. — Muscular tissue contains a mixiure of this and 
optically active ethylidene lactic acid, which baa been known as mny>fQv{ic 

acid. 

Ethylencwlactic acid may be obtained from muscular tissue or from 
Liebig's e.xtract of meat. It is optically inactive, as are also solutions of 
its saTts : its zinc salt contains 2 Aq, and is very soluble in water and 
quite soluble in alcohol. When oxidized by chromic acid it yields malonic 
acid. 

Of the two ETBTuncfE la<ttc Aoms, that which is opHcoUy odiiv is 
the one accompanying ethylene lactic acid, and predominating over it in 
amount, in dead muscle ; it is to this acid that the name paraiactic cciil is 
most properly applied. It mtiy be obtained from Liebig's meat extract. 

Paralactic acid differs from its two isomeres in that its solutions are 
dextrogyrous, and the solutions of its salts are Invogyrous. The ipedfie 
rotary power of the acid is that of the rinc aa)t[a]«^ 

— 7.6^ ; and of the calcium salt |a].= — 3^8. Its products of decompoai- 
tion are the same os those of ordinaiY laetio acid. 

OnniNABT Lactic Acid— i«rie acid in^oe 

fthylidfnc lactic acid — Acidum lacHcum (\j. exists is nafcu^ widely 
distributed in the vegetable kingdom, and as the product of a ferments- 
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tiou which is designated as the lactic, is milk, sour*kront, fermented beet- 
juice, and rice, and in the liquid refuse of tts^ factoriee and tanneries. 

Lactic acid is obtained as a product of the fermentation of certain 
sugars, milk-sugar and grape-sugar ; as a result of the processes of nutri- 
tion of a minute vegetable, the lactic fenueot, in which the sugar is con- 
verted into its polymers : a It is usually produced 

by fdlowiog a mixture of csns-sugar, tsrt4mc add, water, rotten cheese, 
skim milk and chalk to ferment for 10 davs at 35" (96" F.). The calcium 
lactate produced is separated, purified and deco mpoeed with an equivalent 
quantity of H^SO^. 

It has also been obtained synthetically by oxidation of the propylglycol 
of WurU, which is a secondary glycol, a synthesis which indicates its con- 
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It is a colorless, syrupyliquid ; ^ gr. 1.216 at 20" (68" F.) ; does not 
solidify at —24" ( — 11".2^.) ; soluble in water, aloobol, and ether ; is not 
capable of distillation without decompoeition ; when heated to 180" 
(266" F.) it loses water and is converted into diladic acid, and. 

when heated bo 250" (482" F.), into laciidf, It is a good solvent of 

tricalcic phosphate. 

Osidiziug agents convert this acid into formic and acetic acida, without 
the formation of any maloatc acid. 

PtnsioLootcAL. — The three lactic acids occur in antnud nature,, either 
free or in combination. Free lactic acid of fermentation occurs in the 
contents of the small intestine, and, when vegetable food has been 
taken, in the stomach ; it is not, however, the acid to which the normal, 
unmiJTci gastric juice owes iU acidity. Its salts have been found to 
exist in the contents of the stomach and those of the intesiises. chyle, bile, 
parenchymatous fiuid of spleen, liver, thymus, thyroid, pancreas, lunge, 
and brain ; urine. Pathologically in the blood in leuco( 7 th.vmia. py»- 
mia. puerperal fever, and after excessive muscular effort ; in the fluids of 
ovarian cysts and transudatione. In the urine it is sbundant in pboe- 
pho ms-poisoning, in acute atrophy of the liver, and in zucbitis and <steo 
in&lachia. 

Muscular tissue, after death or continued contractions, contains ths 
mixture of acids known to the older suthors as sarcolactid acid. KormaL 
quiescent muscle is neutral in reaction ; but, when i^or mortis sppe^ 
or if the muscle be tetanized, its reaction becomes add from the Ubmtioo 
of BBrcolactIc acid. Whether these acids are formed d*> nooo during the 
contraction of the muscle, or whether they are produced by the decom- 



Skbizs C.H,„_,0.. 

OmJwstkI C«0,K. Ail|p<« AcU C,0,Jt,, Ai^UteACtil 

SUlmtowM ....C,U,H. nimdiPUcM C,U,H„ &«lMkde ncwl 

SooaBkand bntate wil C,0,H|, i Ruc««tllc acid C|>0,Un 

Dwt^hlWAiC mM . . . . I 

They are derived from the primary glycols by complete oxidation ; 
they are diatomic and dibaaiCi and contain two gmups, CO, OH. They 
form two seriea of salts with the univalent metaU, and two series of 
ethers, one of which contains neutral, and the other acid ethers. They 
may be obtained from the corresponding glycola, or from acids of the pre- 
ce^ng series, by oxidation. 

COOH 

Oxftlio acid — I — 90^C,O«R„flAq — 126 — does not occur free 

COOH 

in nature, but in the oxalates of R, Na, Ca Mg, and Fe in the juices of 
many plants, sorrel, rhubarb, cinchona, oak, etc. ; as a native ferrous oxa- 
Iste : and in small quantity in human urine. It is prepared artificially by 
oxidizing sugar or starch by HNO^ or by the action of an alkaline hydrate 
in fusion upon sawdust. Tbs soluble alkaline oxalate obtained by the 
latter metb^ is converted into the insoluble Cs or Pb salt, which is washed 
nnd decomposed by an equivalent quantity of or H,S ; and tbs 

Uberatecl acid purified by recmtallimtion. 

Oxalic acid is also furmed by the oxidation of many organic substances 

alcohol, glycol, sugar, etc.; by ths action of potassa in fusion upon tbs 

alkaline fomuates ; and by the oction of K or Na upon CO^. 

It crystaUizes in transparent prisms, containing 2Aq, which effloresce 
on exposure to air, and loss their Aq slowly but completely at 100" (212" 
F.). or in a diy vacuum. It fuses at 98" (208 ".4 F.) in its Aq ; at 110 
182" (2M"-269".6 F.) it sublimes in the anhydrous form, while s portion 
is decomposed ; above 160" (820" F.) tbs decomniMtion is more extensive ; 
H,0, CO,. CO, and formic add are produced, while a portion of the acid 
is aublio^ unchaugeiL It dissolves in 16.5 parts of water at 10" (60" F ); 
tbe presence of HNO, incresses iU solubility. It is quite soluble in alcohol 
it has a sharp taste and an acid reaction in solution. 

Oxalic add is readily oxidized ; in watery solution it is converted into 
CO, and H,0, slowlv by simple exposure to air. more rapidly in the pres- 
ence of pint ilium bWl< or of the aalts of platinum and gold ; under the 
influence of sunlight ; or when heated with HNO,, rean^uese dioxide, 
chromic sdd, Br, CL or liypochlorous acid. Ita oxidation, when it is 
triturated dry with pure oxide of lead, is safflciently active to beat tbe 
mass to redness. H,SO . H PO,. and other dehydrating agents decoin- 
poee it into H,0, 00. an^ C(5,. 

AzAnmcAL CHAnACTon.— (1.) In neutral or alkaline solution t white ppt 
with a solution of a Ca salt 

(2.) Silver nitrate, a white ppt. soluble in £ENO, and in NH,HO. Tbe 
ppt. doee not darken when tbe fluid ia boiled, but when dried and heated 
on platinum foil it explod su 

(3.) Lead acetate, in solutions not too dilute, a white ppt, soluble in 
BNOu insoluble in acetic acid. 
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IbxiGObOOT. — Although certain oxalates are constant con stituents of 
vegetable food and of human body, Uie acid itself, as well as bydn^ 
potamc oxalate, is a violent poison when taken intemaliy, acting both 
k>caUj as a corrosive upon tbe tissues with which it comes in contact, 
and as a true poison, the predominance of either action depending upon 
the conoentrstion of the solution. Dilute solutions may produce death 
without prin or vomitiDg. and after symptoms resembling those of narcotic 
poisoning. Death has followed a dose of 3 j. of the solid acid, and re* 
eoveiy a dose of 3 j* in solutiou. When death occurs, it msy be almost 
instantaneously, usually within half an hour ; sometimes after weeks or 
mouUks, from secondary causes. 

Tbe treatment, which must be as expeditious as possible, oonsisU in 
the administration, ^rst, of lime or magnesia, or a salt of Cx or Mcbub- 
pended or diseolvea in a srnaJl quantity of H^O or mucilaginous fluid ; 
afterward, if vomiting have not occurred spontaneously, and if the 
symptoms of corrosioQ have not been severe, an emetic may be given. 
In the treatment of this form of poisoning several points of negative cau- 
tion are to be observed As in all cases in which a corroaive has been 
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taken intertLaU;r. tLe use of tlia Btomach*pQmp is to be avoided. Hie tl* 
kaline carbonates are of no value in cases of oxalic acid poisoiung, as the 
oxalates which tliej form are solubler and almost as poisonous as the acid 
itself. The ingeetion of water, or the administration of warm water as an 
emetic, U contraindicated when the poison baa been taken in tbe solid 
form (or where doubt exists as to wiijt form it was taken i&)^ as they dis* 
solve, and thus favor the absorption of the poison. 

Analysis . — In fatal cases of poisoning by oxalic the contents of 
the stomach are sometimes strongly acid in reaction ; more usually, owing 
to the ».( ministration of antidoUe, nentral* or even alkaline. In a eye- 
iematic analysis the poieon is to be sought for in the residue of the por- 
tion examined for prussic acid and phoephorus ; or, if the examination 
for those substances be omitted, in the reeidus or >^» vn l fluid of 

the process for alkaloids (see p. S32 ct sec.). If oialio aoid alone is to 
bo sought for, the contents of the stomacn, or other sub^ances i^ocid. 
are extracted with water, the liquid filtered, the filtrate evaporated, tbe 
residue extracted with alcohol, the alcoholic fluid evaporated, the residue 
redissolved in water (solution No. 1). The portion ondiasolved by al- 
cohol is extracted with alcohol acidulated with hydroehkuio acid, the 
solution evaporated after filtration, the residue disaolved in water (ao« 
lutioD No. 2). Solution No. 1 contains any oxalic acid which may have 
existed free in tbe substances examined ; No. 2 that which existed in t^ 
form of 8olu>hle oxalates. If lime or miyneeia have been adminiitered as 
SD antidote, tbe substances must be boiled for an hour or two with pota»> 
aium carbonate (not the hydrate), filtered, and the filtrate treated u £ove. 
In the solutions so obtain^, oxalic acid U oharactertxed by the tests given 
above. The urine is also to be examined mioroecopioaUT for crystals of cal- 
cium oxalate. Tbe stomach may contain small quantities of oxalates aa 
normal constituents of certain foods. 



COOC^, 



COOH 



OOOH COOH 

Oxanr BfifaL iWijrtonlte ttdd. 
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AU>£2HTDfiS AlTD AffHTDRZDES 



COOCH, 

COOC^, 

iXSvl osalAH. 

OF TBS SERIES 



In treating of tbe monoatonuo compounds, it was stated that su1> 
««6es exist^ oorresponding to the fatty adds, known as aldsbvdee and 
anhydndea, the former differing from the acids in that they contained the 
group COH instead of COOH ; tbe Utter being the oxides of tbe add 
ndioals. Sumlar compounds exist oorresponding to tbe adds of these 
two series. 

m al^ydes eorrespondixw to the aeries C JL.O, contain tbe group 
TOH m of the group CCSOH. uid m theyTw ooBtein U>e Iroiip 
CH.Utt, they are p o me s s o j of the douWe function of phmarr aloobd and 
aldehyde. Thoee of the eeries OJH^.O. form two series ; in one of which 
ody one <rf the groupa COOH is deoxidised to COH ; in the other, both. 
Th^ of the first senes, still containing a group OOOH, are monobasio 
acids as well as aldehydes : 



CH,OH 

ioOH 

OJr<«afMU. 



CH,OH 

1 

COH 


COOH 


COOH 

1 

COH 


COH 

j 


COOB 


COH 


OlyMIe 4lA»hyd*. 


OnUoMld. 


Olyanllc mw. 


Qly«iaL 



Malonlo aoid- 



CH,— COOH 

_ — 104 — is s product of oxidstion of 



lOOH 



ethyUno-lactic aoid, and is identical with tbe nicoHc acid of tobaoeo. It 
forms prismatic c^stals, very soluble in Bt^O, aloobol, and ether : which 
fuse at 140^ (284^ F.), and are deoimposed at 160” (802” F.). 

24S 

CH.-COOH 

Suoololo add— l — tlfi— exists in amber, coal, fossii wood, 

<iH,-COOH 

■nd in small quantity in animal and vegetable titaues. Its presence has 
been detected in tbe normal urine after toe uae of fruits and of asparagus, in 
tbe uareuciiymutouH fluids of the spleen, thyroid, and thymus, udm the 
fluids of hydrocels and of hydatid cysts. It is also formed in qusn- 
tity during alcoholic fermentation ; as a pro<luct of oxidstion of many fste 
and fatty acids : and by synthesis from ethylene cyanide, 

It may be obtained by dry distillation of amber, or, prafenbly, by the 
fermentation of malic acid. 

It cxyataUizea in large prisms or hexagonal plates, which are colorless, 
odorless, permanent in air, acid in toate, soluble in water, sparingly so in 
ether and in cold alcohol. It fuses at 190” (856” F.), and distils with par- 
tial decomposition at 235” (456” F.). It withstands the action of oxidis- 
ing agents ; reducing agents convert it into tbe corresponding acid of tbe 
fatty eeries, butyric acid ; with Br it forms products of subetitution ; 

is without action upon it ; phcwboric anhydride removes H,0 and 
oonve^ it into succinic anhydride, C,H,0,. 

COMPOUND ETHERS OP THE ACIDS OF THE SERIES 

Aio> 

The members of both of these series contain two atoms of H replace- 
able by alcoholic radicals. In those of the series (wito tbe 

exception of carbonic aoid), being monobaido, although diatomatic. it is 
not immaterial which H ia ao replaced. If it be that of the group CH OK 
toe resulting compound is a monobasic acid, in which the H of the ^oup 
COOH may be replaced by another alcoholic radical to form a neutral 
ether of the new acid ; if, on toe other band, tbe H of the group COOH 
be first replaced, a neutral compound ether is formed. In the members 
of tbe series O.H^O., which are dibasic, the substitution of an aleo- 
hoUo radical for the H of either group COOH produces a monobasio 
acid, in which tbe H of the other COOH mav be replaced by another 
i^cal to form a neutral ether. The following fonnuls indicate tbe 
differences in the nature of these compounds ? 

CH.OH 



anhydrides of the fatty aeries may be considered as derived 
^m tM acids bj the subtraction of H,0 from two molecules of tbe acid ; 
those of both tbe serias of acids under oonsideration are derived from a 
single molecule of the acid by tbe subtraction of : 



CH. 

<!jooh 

AMtoara. 


CH,OH 

COOH 

Olyoe)l«MM. 


CH,— COOH 
da,— COOH 

Sueetnka«dd. 


CH,-CO. 

CH.-CO/ 


^-v 

io> 

OyeoUe MliydnSs, 


CH.-CO., 

1 

CH,— CO/ 

Stoclalo fttbyArldA. 



AMINES OF THE QLTOOI«S. 

Emunnc Coupomm AmionAS. 

Thera enbetanera are derived from a double molecule of NH or of 
ammomu bydr^ by tbe subetiiutioa of the diatomic radietls*of the 
glycob (^dxooarbou of (he ranee lor an equivalent number of H 

l^y are distingu^ed from the oorreepouaing oo ts pounds of tbe 
Vedieals of the moaoetoisic ilooboU, the m<mamiwa, by the dengaation 
of Aomirm. ^ 

When U is ecudered that in tbe formation of tbeae eubetonora double 



H atoms can be replaced 
and tertiary amines : 
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(C.H. 

(C.H. 

TiWhytaM wlDt. 



I 

COOH 

Ol^eeUe mI4. 



CH,OC,H, 



COOH 

B^ylgl/ODlio Mid. 



CH,OH 

OOOCfi, 

Echrl fijosWa. 



CH,OC^, 

COOCfi, 

Sisri tOyUTj ijiiaw. 



U>^ otbere exist in which two univalent radicals replaoe a bivalent rad« 
lOM ; otbera, again, in which H atoms hare Been replaced by groups OH • 
and Anally, that omiUr compounds of P, As and Sb exist, it is not aston- 
i^g that tbe etiidy of the vast number of subetancee, the poraibUitr of 
wbora enstence is thus indicated, is still in its infoncy. 

Some reeenUy discovered alkaloids, produced during putrefaction (see 
Ptomalnee, p. 843), are diamines ; and there is strong probabUity that fur- 
^ myeetigatioD will show some of the vegetable aialoids, whose coneti- 
ration is as yet unknown, to belong in thi s clasa 

AMID ES OF THE ACIDS OF THE ftmpnraa 
C.K.O. ASP C,K,^,0,. 

This cUu of substances, formed by the substitution of ndicels of the 
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acids for H atoins In NU, molecules, cootams some aubetarices of the 
greatest medical interest The radicals of the acids of the series 
except carbooioacid, beiog univalent, form amides siiiularincoD- 
stitutioD to those of the acids of the series G.H^O, <p. 208). 

In the case of the dibasic acids oo lees than three series of amides are 
known to exist ; thus we have, corresponding to oxalic acid ; 



co7*^ 

h/ 

OxImliiA 

Steondarr moHam$d4» 



N. 



CO\ 

q/ 

s.y' 

Osanld*. 
>*r<w<iry taamlrttr. 



COOH 

H— N 

H/ 

OnaleuliL 



COOH 

<!joo; 



H 



0«*Sa» 

AM. 



In the 8rst of these, two H stoms of a single NH, molecule are re 
placed by the bivalent radical of the add ; these are distinguisbed as 
tmvfes. Those of the second series are normally formed diamidA In the 
third series, the nulvalent remainder, left by the removal of OH from the 
add, replaces an atom of H in one molecule of KH^ and the resulting 
compound, still containing a group COOH, has the nmctious of a mono- 
baaio acid. 

Amides of Carbonlo Aold. 



Carblmldi 



(OO) 









Although cyanic add (q.v.) has fraqueatly 



been regarded as imide of carbonic add. there are many 

lul 

drawn from the methods oi formation and ^^oparlaea of oyinic add, 

which lead us to aaaign to it the ooostitation nthsr than that given 

above, and to oonsider it as an isomers of the hitherto undiscovered carb* 
imide. 

Cerbemlde — I7re%'^ ^ I 

) 

OccuxEDfcr — Urea does not occur in the vegetable world. It edala 
principelly in the urine of the mammalia ; also in smaller quantity in tbs 
eioremsnts of birds, fishes, end some reptiles ; in the m an m elia n blood, 
chyle, lymph, liver, spleen, lunge, brain, vitreous and aqueous bumors, sa* 
live, perspiration, bile, milk, amnlotio and allsstoic fiuids, muscular tissue, 
and m serous fluids (ess below). 

Foucation. — HI* ) As a product of the decompodtion of uric add, usually 
by oxidation : 

C,fl,N,0. + H,0 + 0 = CON.H, + C,H,N.O. 

Drio«0k). ww«r. Ciw. 

(2 ) By the oxidation of oxamide. 

(3.) By the action of coiutic potasea upon creatin : 



hAhit aolntiou. cm evapoiutioa, Isaves the urea more or leas ookaed by uri- 
aarr psgmni 
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(3.) By fynthetu . — 'Dree is more readily obtained in a state of purity 
fnm potaaBUB cyanate. This is diBolved in cold H,0. and diy ammo* 
9,n\rm stdphlie is added to the solution. Fotassium sulphite ay^sdizes 
out end is sepermted by the liquid, which is then evsporstcd 

over the water *bath, trash qusntiUei of potassium sulphate ctystalUzing 
and bemg wfierstod during the first pert of the eveporation ; tbs dry red* 
due is eitraotsd with strong, hot lioohol ; this, on evaporation, leaves the 
urea, whteh, by a second erysUMiaatioa from alcohol, is obtained pure. 

— PhyticaL — %rea crystalliaes from its aqueous wlution in 
kmg, flattened priam^ and by apontaneous evaporatira of Hb alcoholic 
•olntion in quadratic prisma with octahedral ends. It is colorless and 
odorless ; has a cool^, bitterish taste, resembling that of saltpetre ; is 
neutral in reaction ; sduble in one part of H,0 at 15^ (69^ F. ), the solu- 
tion ^**»*>p attended with diminution of temperature ; soluble in five parts 
of coldmcobol (sp. gr. 0.816) and in one part of boiling alcohol ; very 
•parin^y soluble m ethar. when its povrder is mixed with that of car- 
tain^Sts, such as sodium snlphaie, the Aq. of the salt eepamtee, and the 
mass becomes soft or even liquid. When pure it is not oelioueacent, but 
is slight^ bygvometric, and when it is to be weighed it should be dried at 
100^ (912^ ^5 cooM in a dsnsicitor. Fuaes at 130^ (266° F.). 

CWmsaef.— Heated a few dsgiese above 190° (266° F.) urea boils, giving 
Mill aBs mopj ^ fB carbonate, leaves a residue of ammelide, 
When hasted to 150M70° (302°-898° F ), it is decomposed, 
leaving a mixture of ammelide, eyannrie acid, and biuret : 



Vm. 



= SCO, 


C.H.N.O. 


+ 


7NH, 


80ON^, 


= C,0,N,H. 


+ 


3NH, 


20ON.H, 


= O.H.N.O. 
awra. 




NH, 



H,0 

wu«. 



C.H.N,0. 

GtnUn. 



H.0 

W«lcr. 



CON^, + 

OrM. 



C,H.NO, 

SweeSM. 



ir urea is maintaiawi at 160°-170° (902°-8S8° F. ) for some time, a dr^. 
gtayssb mass reesams, which conaisH principelly of cyanuric acid. In this 
reectioo. the volatile products coatam urea, not that that substance is 
volatile, but bscaui^ a portion of the cyanuric add and ammonia unite to 
regenerate urea by the reverse action to that given above. 

Dttuie aqueoua sohvtiona of urea are not decomposed by boiling ; but 
if the aolutioo be concesirmted, or the boiling prolonged for a long time, 
the urea is partially decoapoesd into CO, ez^ NH,. The same decomp^ 
sition takes piece more rapidlT and completely when a solution of urea is 
beaM under prem u re to 140^ (264° F.). A pure aqueous solution of ures 
IS not altered I7 exposure to filtered air. U urine be allowed to stand, 
putrefMtive ebaagM take {dace under the influence of a peculiar, organized 
len&caV or of a diaetsss hke bodv which is a conetitusnt of nomisl uhns. 

Chlorine deoompowe urea with production of CO,, N. and HCL Solu- 
tions of the alkaline bypoohloritse end hypobromitM effect a similar de- 
eompositioa in the prseenee M an exoea of alkali, according to the equation : 



OON,H, 



4- 3NaOK> = 



(4.) By the limited oxidation of albuminoid substaocee, by potassium 
permanganate, and daring the procceocs of nutrition. 

(5.) By the action of carbon oxychloride on dry ammonia 

(6.) By the action of ammonium hydrate on ethyl carbonate at ISO** 
(366^ n. 

(7.) By heating ammonium carbonate in aealed tubes to 130° (266° P.). 

(8.) By the ^ow eraporation of an aqueous solution of hydrocyanic 
acid. 

(9.) By the molecular trenaformation of its isomeride. ammonium 
cyanate. 

CN 

0(NHJ 

AmsoBioB CfftBAM. 

PsapAJUTioN.^(l.) From the urine. — Fresh urine is evaporated to the 
consistency of a syrup over the water-bath ; the residue is cooled and mixed 
with an equal volume of colorless HNO, of sp. gr. 1.42 ; the cr;retals are 
washed with a sznaU quantity of cold H^O, and dissolved in bot^O ; the 
solution is deooloriz^ so far as ponble, without boiling, with anim^ 
filtered, and ueutraliced with potessiam carbonate ; the liquid is 
then concentrated over the water-beth, and decanted from the orystaU of 
potasmum nitrate which eeparate ; then evaporated to di yiuee over the 
water-bath, and the reeidae extracted with strong, hot alcohol; tite aloo- 



CO, -b , 2H,0 H- N, 4- 3Nea 

Wtwr. mtnciB. 



Bodlui 

cSlivWt. 
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Upon this deoomporition are based the quantitative processes of Kuop, 
Hufner. Yvon, Davy, Lseonie, etc. 

Nitrous a^d, or HNO, chafed with nitrous vapors, decomposes urea 
aooording to the equation : 



CON.H, 

Vfm 



NO = 

XltrotfFa 



CO, 

CvboB 

aotUH. 



N. 



211,0 

WtMr. 



(I) 




or the equation ; 



2CON,H, 



N,0. 

VUrofM 



= 00, (NH.). 



cartMiiM& 



+ N. + 

NiUufeu. 



CO. 

lArtMi) 



(2) 



If the mixture be made in the cold, of one molecule of nitrogen tri- 
oxide to two moleeulee of urea, the decomposition is that indicaCeiJ by 
Equation 2. If, on the other hand, the trioxide be gradually added to the 
Nsrioualy warmed urea solution in the same proportion, h^ the urea is 
decomposed while the remainder remains unaltered, and, upon the addi- 
tion of a further and sufficient quantity of the trioxide, all the urea is de* 
composed according to Equation 1. Upon this reaction are based the 
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processes of OrlbAot, Boy mood, Draper, etc. 

When heated with mineral acids or alkalies, nrea is decomposed with 
formation of CO, and NH, ; if the decomposing agent be an acid^ GO. is 
given oft and an ammoniarAl salt remains ; if sn al£^ a carbonate of the 
alkaline metal remains, and NH, is given o£ Upon this decomponiion are 
based the processes of Heintz and ^gsky, Bunsen, etc. 

Urea forms definite compounds, not ozdj with acids, but aleo with cer« 
tain oxides and salts. Of the compounds which it forms with ends, the 
most important are thoee with nitric and oxalic acids. 

nifra^e— CON,H^,HNO, — is formed as a white, crystalline 
when a concentrated solution of urea is treated, in the cold, with HNQ . 
It is much less soluble in H^O than is urea, especially in the presence of 
an exoess of It decomposes the carbonates wi& liberation of ure& 

If a solution of urea nitrate ^ eva^nted over die water-beth, it is de- 
composed, bubbles of gas being given off beyond a certain degree of 
ooucentration, and large oryatals of urea, covered with smaller onee of 
urea nitrate, eeparate. 

Una ofOlote^llOON.HyH^O.O.^-eeparatee as a fine, cryatalline powder 
from mixed aqueous solutions of urea and oxalic ^d of sufflcient con- 
centration. It is acid in taate and reaction, lees soluble in oold H,0 than 
the nitrate, and less soluble in the preeenoe of an excess of oxalic add 
in purs H,0. Its solution may be evaporated at the temperature of the 
water-bath without suffering decompomtioo, 

Of the ooQipounds of urea with oxidet, the most interesting are those 
with mercuric oxide, three in number : 

CON^,.2HgO is formed by gndually adding mercuric oiids to a 
solution of urea, . heated to near ite Doiling-point ; the filtered liquid, on 
standing twenty-four houri, deposits cryatalluie crusts of the above com- 
position. 

CON,fi^,fiHgO is formed as a gelatinous predpitete when mercuric 
ohloride solution is added to a eolulioo of urea containing potaesiuni 
hydrate. 

254 

V. OONfH,,4HgO is formed as o white, amoipbous precipitate when 
e dilnte solution of mercuric nitrate is gvaduiUy added to a dJtote alka- 
line solution of urea, and the excees of acid neutnlixed from lime to 
time. A yellow tinge in the precipitate indicates the formation of 
merourio subnitrate after the urea hM been all precipitated (liebig'e 
prooese). 

Of the compounds of urea with salU, that with aodiom chloride is the 
only one of importance : 

C0N,H^,N^l,H,0.— It is obtained in prismatic crystals when solu- 
tions of equal moleculea of urea and sodium chloride an evaporated 
gethsr. It ia deliquescent and very soluble in water. Ite eolution, when 
mixed with solution of oxalic acid, only forma urea oxalate dtter long 
standing, or on evaporation. 

PnYBi0L4>0Y. — Urea is s constant constituent of normal mammalian 
blood and urine, and is the chief product of the oxidation of albuminoid 
substances which occur in the body ; the bulk of the N assimilated from 
the food ultimately making ita exit from the body in the form of urea 
in the urine. 

The determinationa of the amount of uraa in the blood and fluids 
other than the urine are, owing to imperlections in the processes of analy- 
sis, not as accurate as could be deeir^, the error being generally a minus 
one. Some of the more prominent are given in the following table ; 



at the time. , Under nonnal conditions, the quantity of urea voided in 
twenty-four hours is subject to considerable vaiiations, as is shown in the 
subjoined table : 
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Ajcouvt or Uba di Hmus Uim— K objui* 



l.OOU. 

Cifaectfip.fr10f9.fi 9.99 

Utiaeof sp. ft 10U.6 ll.M 

Urfae ctf ip. ft. lOtfi.O 1S.58 

Uriaeef^ fr. lOfifiO S5.80 

T7ifa««tfip. ft. lUfiT.7 30.70 

Ucfae of cp. ft. lQie.O fiT.Oe 

Ucfaeetf^ « KOe.0 81.77 

UHm «tf edalt male 4»ver«fet 80.0 

Udae o| adBie mate lavenwej 

Utiae af adalt male iavetafe). 

Uciae otf atfaU male (evarefe) 

Crtae of adah male (avareMi, fifi.8 

Vitoe of adalt vale, aafaiM feed 

UBae «tf adoH mala, mixed food 

QrlM of admit mala, v^fable food 

CTriae «l edmll etalo, aca-al M a aea ieed food 

Uifae etf old m^ 64-4» jmn 

Urtoo otf admit famalo (awefe) 



iBi In total 
artn« ot 14 
boon. 



f8.05fi 
fifi-S6 
83-48 
85 TofoL 

61-09 Ppmaqae. 
85-88 Franqoa 
34-fiS Pfmnqoa 
15 Pnmqma. 

8.11 Laomam. 
10.115 Laome. 
80*^ QolDqmsDd. 
fi(^>38 Qoln^oaod. 
Ck08*4).04 QuinquaBd. 
0.1fi*^).15 Oolnquaad. 
O.fi ^.98 QelAquasd 
0.8 ^.04 QoioqiaaDd. 



MUIocl 

UiUoa. 

fioymoBd. 

MiUoo. 

MillOQ. 

Boj-EBOod. 

VilloD. 

Bereelims. 

haoaQQ. 

Meabanet. 



Urtee of pregmaat female 

Uffae of femala, 34 boon aftar dolivoty. 

Uffae of tafaat, Swo daj 

Urfaa of lafaai, 8Ab dtf 

Uffao af tmfaBi, olfbtk 

Urtao of Imfaat. AnooaLb 

Uffaa otf obild fomr yean okL 

IPftea of okild ofa bt yoaie oU 

Uriae of boy cwbiooB moeiht old 

Uctoo of tk 1 alMteoa seeBthe old 



4.M6 

13.471 

8-lfi 

5-0 



Looaam. 

X^eoana. 

Harl^. 

Harley. 



The wistioQs are produced by : 

(L) Is sew-bom children the elimination of urea is inalg- 
nificisDt ^'growing ^tildren the amount voided is absolutely less 
that disoha^ed by idolte, but, relatively to their weight, considerably 
greater ; thus, Harley pvee ^ following amounts of urea in grams for 



renuune efationafy, unless modified by other causes than age. In old age 
the amount sinks to below the absolute quantity diadiarged by growing 
children 

(fi.) Af all periods of life females eliminate leea urea fh hn males. 
The proportion given by Beigel dlfibtm slightiy from that of Harley, vis. : 
one kilo of male, 0.S6 grams urea in tweotv-four boun ; one kilo of female, 
0.35 grama Dunng pregnancy females discharge more urea than males * 
vwy shortly after delivery the amount sinks to the nonnal, below which It 
panee during lactation. 

(3.) /bod —Hie quantity of urea eliminated ia in direct proportion to 
the amooDt of N contained in the food. The ingestion of large quantities 
^ watery drinks inoreaeee the amount, and a oontrary effect is produced 
byr 1^ coffbe, and slcuhoL With ineoAoient food the excretion of urea it 
duni ni s hed , sltbough not arraetad, even in extreme atarvation. 

fssrcier.— The question whether the elimination of urea ia in- 



Qdxktitt or Uaa* nr Parts pxr 1,000 xx Axivai, Ftcnn otbd 

Urdte. 



TBAl 



wbii— a b i Boa daf e i4-t 

RotbbI Mood.-4awi ........ 4 V 

KonniM Vtood— boMfi id 

RotmI blood— timuia .... 0 IVA 

IToraM wood— basMo plmnHi M.xae. 

WomU bMd— bQBMi 0 IT 

liBod 9t dof bWw Mptydwwy C.Wb4 

BIM of doc. Oov* lM«n otMi MpbJWOtt^ 0 4S.e 

Stood of 4o(, boon ote —p b roWtoy 3 OM 

BoMD Wwd to uholiio f 4 

Bvsmb Mood In rbiatofi IK 

HawM Wo«d to Sngltrt C 

I Id 

wi w I.ll 

Obyto BOO V.tl 



M Mmk. 

4 

PtotooS 
II OtalM. 



m OrdUA 

m 0t4tam. 
Ts Orimm. 
VeBI. 
Cbotvot. 



Worn. 



ereased during violent mneculsr exeroiee is one which hea been the subject 
of many obeemtions end of much An examination of the 
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vinous reealts shows that, while the excretion of urea is slightly greater 
duri^ violent exerciM than during periods of reel, that increase is so in- 
wniiMUt in comperison to the work done, and, in some instances, to the 
lose of body- weight, as to render the aseumption that muscular force is 
the result of the oxidation of the nitrogenis^ constituenU of muscle im- 
pcobebie. (See Qamgee ; “ Phyiiobgical Chemistir/' i., pp. 885-401, for a 
rail review of the subject) 

The percentage of urea in the urine of the same individusk is not iho 
same at different tiznee of the day. The minimum hourly eTimination is 
in the momiog boure ; an increase begins immediately after the principal 
meal, and reaves ite he^bt in about six hours, when a diminution sets in 
and progremes ^ the time of the next meal. Gorup-Beaaoes give a a 
curve reprseenting the hourly variations in the elimination of urea, which. 
Induced to figures, gives the following ; 



Pfevd. 

PkBrt. 

I 

O.SB PkBrt. 

8- 0 A.U 

9- 10 A.H 

The quantity of urea contained in human urine under various circum- * X 

ftances of health and disease has been the subject of a great number of i 3 M* 4 rit^*** 
investigations, and a determinatioo of the amount voided in a given case l-fi ^u^ . " ! ^ 

is frsquently of great importance to the physician, as indicating the fi-3 r ic 

amount of disassimilaiton of nitrogenous material occurring in the bodv ^ 
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The total of 'which, however, represents a quantity above the normal. 

The absolute amount of urea eliminated in twentT‘four boon is in- 
creased by the erbibitiOo of diuretics, alhaliaa, eoldcucum, turpentine, 
rhubarb, alkaline silicates, and compounds of antimony, arsenic, and pLos* 
pboTus. It ia diminished bj digitalis, ca&in, potassium iodide, and lead 
acetate ; not sensibly affected by quinine. 

PiithologiMUy the quantity of urea voided may be either increased or 
diminished : an increase above the normal indicating an increased oxida- 
tion of nitrogenous material, or the retention of the urea formed within 
the body ; and a diminution a deficient oxidation of the same cUes of snb- 
stsiices, or, as is frequently the case, a diminution in the supply of nitro- 
gen to the body ^x>m loss of appetite or power of assimilation. 

In acute febrile diseases ^th the restive and absolute amounts of 
urea eliminated augments, with some oscillations, until the fever is at its 
height ; there is. howeTer, no constant relation between the amount of 
urea eliminated and the body temperature. During the period of defer- 
vescence, the amount of urea eliminated in twenty-four hours is diminished 
below the normal ; during convalescence it again slowly In creases. If the 
malady terminate in death the diminution of urea ia continuous to tlie 
end. In intermittent fever the amount of urea discharged ia increased on 
the day of the fever and diminished during the interval. In cholera, dur- 
ing the algid stage, the elimination of urea by the kidneys is almost com- 
pletely Bireated, while the quantity in the blood is greatly increased, 
when the secretion of urine is again established, the excretion of urea 
is greatly increased (60-80 grams ^ 926-1236 grains a day), and the 
abundant perspiration it also rich in urea. In cardiac diseases, attended 
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with respiratory difficulty, but without albaminnria, tbs eliminabon of 
urea is dimioi^ed and tlut of uric acid increased. In nephritis, attsnded 
with albuminuria, the elimination of urea at first remains normal ; later 
it diminishes, and the urea, accumulating in the blood, gives rise to 

The q\mntity of urea in the urine is also dimini^ed 
iu oU diseases attended with dropaical effiieions ; but ia increoecd when the 
dropeical fiuid is reabsorbed. In true diabetes the amount of urea in ttA 
uriM i^fioeiU|/-/our hour9 is greater than normal In chronic diseases the 
elimination of urea is below the uonnal, owing to imperfect oiidstion. 

AxAtmcAi. CiuaurrsHs.— To detect the pretence of urea in a fluid, it 
is mixed with three to four volumes of sloobol, and filtered after haring 
stc»od several hours in the cold ; tiie filtrate Is evaporated on the water- 
bath, and the residue extracted with strong alcohol ; the filtered alcoholic 
fluid ia evaporated, and the residue tested as follows : 

(1.) A email portion is heated in a dry test-tube to about 160^ 
(320’ F.), until the odor of ammonia is no longer observed ; the residue ie 
treate<l with a few drops of caustic potasee eo- 
lation and one drop of cup^ sulphate solution. 

If urea be present, the biuret resulting from 
its decomposition by heat causes the solution of 
the cupric oxide with a reddish-violet color. 

(2.) A portion of the residue is dissolved 
in a drop or two of H,0, and an equal qusnti^ 
of coforicsf concentrated added if urea 

be pressot in sufficient quantity there appear 
white, lining, hexagonal or rhombic, c^etsl- 
line plates or six-sided prisms of urea nitrate. 

($. ) A portion dissolved in water, at in (2), 
is treated with a solution of oxalic acid ; rhom- 
bic plates of urea oxalate crystallize. 

DsTmMcvATiox or Quattitt or Usju n» 

UaiNE.^It must not be forgotten that, in all 
quantitative determinations of constituents of 
ine urine, the question to be solved is not bow 
much of that constituent ia contained in a giv- 
en quantity of urine, but bow much of that sub- 
stance the patient is discharging in a given 
time, usually twenty^four hours. Quantitative 
determinations are, therefor, in moat cases, 
barren of useful results, unless the quantity of 
urine passed by the patient in twentr-four 
hours is known ; and, in view of diuinsl vari- 
ations in elimination, unless the urine ex- 
amined be a sample taken from the mired 
urine of twenty-four hours. 

Tb« p i uoB » (te DOft Mcarmw rvaola la Sbsmo. 

Ill which tiu UFM U d«ooapot«d into CO, »Bd an waff o< 

wblcb la wfflfM M bafflom MffbOMt*. CTafortaMMlr, UtlatiiiiiM 
raquim aa expndUaf* of Um« and • Jagw* W aklll U nwn1p«)^ 
tlCA. whUh rande |« pciwJUb ottl/ • woU«pp<iai«d 

laO ui m tofj . 

A pfco aw whiob la dwcrtbwl la scat text*hooka ajioa wlaaffj •— Ijala, aaS wbtt la moet 
ateWDa. la that of Ueblfi. Aa tSia watlMid la owff. howaav, wkkA won w iaff c o a af a 

otbv. and aa it wa oal» b CD *vprojcla»talr tm w A fwatw bf a rwrr oarWal aflailnartwi, M 

fiff aa poaaibla, ol eboaa dWaeu. Ida not ana wtal^ la a<lap»»1 M tta qm W phfeoUa. 

Prefeabl/ tw noat aadafactorr tiiBtuw Ia Cba baada of Aa ptaoUttSMff la Aat ^ BWa*, haaaS a^Jti 
tSa ffaacUoD, CO vbleb atCandoa »aa 0m oalM bj Kaop, iX tSa altaUaa SrpebroaiMM ape* acaa (p. US> : 
Dlwikjh'a aiiparaCoa, Off tSa BMa Aapta modtSeatlaa bf SaapA b ptaca m 

Tbo appacatM (rif. 9T; 
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aUao «rlla«Uff SIM wttb wawr. aad oun>onad In ooeh a way la to ad mU o< Moa niaod or k»weTr6 at i>loa«irr. 
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Th« affaiaM rwiaiiaS lo aa foOewa: 9t«,e. of a Macien of caafiir aada. nada by dlaaelvlnic 100 
araaa NaHO » Mv ae. U«0. v* brai^M UUo a ilaao-Mapparail bottla. 1.3 «,a. bmoina are adOad, tba 
wlxiera Makan, aad dUatwl wich waUr W 130 r-o. Tha MUfftio coda wluilon may ba ktv'- la a Rlaaa- 
atepprrad MUa. whooa M«M«r la wall Mtafiaad, buC tha CbiXtAra nnat ba uada ap aa lanuirad. 

Ta ffra t ufV a douavtaioUoe, abeaC 8H o.e. of tba hypebremha toUiUen ara placed 1e tha botUa c : See. 
of tSa arloff to ba atamlood ara plaraS 1* eba cAcrt caot-uba, wbich la than introduoDd lecc tna poMUon 
la iiw Afnia. aara baliis 3M Vbai oc arlna narapaa Tba oerk «Ub lu AtUny* ta U»an IntrcdoWl. the 
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taloed la 6 o-o, artea. But ac 60 parta ana yield 98 parU K. tba wHgti of N, mnltlpMad by 8 14. jpvff* 
aaffht vf area la mtlftarawe la S c.r. arlaa. Thta qaaotitf. amidMlle^ by lvli>o Ihe amount of mine la 84 
baara. and dlvUad bp 16.000, fl«aa Iba amaant of aiat ebmiBatad fa 84 boura In imms. u tha rawK ba 
dMrad n itrabMtlka awoaat ia pframataaiulUilUad by 13.484. 

jEoTaipta.^S iriM 6ao«ai>f^ i hnfoiBrta* ■ T6S mm ; tharmomeler - 1‘* : bntaUe read In* ^ 
feradaecwpaaliioa as 64.8; wsa after daeompoairt^ » 89.6 ; o.e. N <H4kwta<1 - n.ii. From tba laMa 
I O.C. 94. at IV aM 78S mta. BF. wataha M69l. Tb« T<nUant !«■«• 13W r.c. urine In 94 boura : 

81 S . 4.1M W 36 6839 = stiHi«T. If In 3 c.o. unna. 



86.6939 % 9Hs 7^.8966 
78.88M ■ son) 
lO.OW* * 



mUU|t urea In fi e.e. nrlne. 
9S.318 w grama urea In 94 hoara 



bvpbp* 



Ibuaer 
ibat of HStDCT. 



M abwota ^ BSeu ca 



la a WB 



mSIB « IS 4M B 8SSn = ftalna urea In 94 hoar-. 

In aalnjr tUa uigitua K ta waU to haaa the urea MoOon aa near tha MivMirth of one per cent, m poaalbit : 
Ibfaafor. If the oHm be uMwwabatad, it abeuM ba dltatod Evan wban oarafully coaduetad, tbe ft»u ta 
not KricUy varmte : craatJnin and arta atwl ara al*o daownpivmd with llbsaUtA of N. Inna cwuiIdb a allpht 
plaaemr i aai (ba <Kbaff hand, a Bimi« emw ta soaad bp tbe fad, that In thi deoempoalaon of uiaa by the 
hyvabromiiA (be thooffataeal ranttta aever oUalncd wlchla abnnt elRbl par eeat in urtue. Tbaw emwa 
■wy ba raotiSad (0 a«a«aC mteat by CDBlUrl^W* Iba rmult by 1.044, 

A fwottaa whtata 4 om sol ytata at accarmta raanlia aa tha piacadlop. hut which ta more aa«y of aimn- 
raftaa. la tttt at bamd nw« the kew of ap. sr. of the nrine after tha dreompoaiUon of iU Bra by 

hji^-sblorltn. To apply (hla mathfd tbff ap. RT. of the urioe i- ewrefuhv decerahted. aa wall m ibat of iba 
llq, eedm obleriDaCm Obe voloma vf the urine ta thee iniziai with exacUy aavaia avlomw of Iba 
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Ita md ebtar and. aftm eba 6m rlotaaoa of (Aa rmoCMn baa aabaMed. Ilia mistura ta abaken fffooi tiwa in 
(IBM darlM aa boar whm tba dMaapeattaOB U oomplraa ; eba rt ot Che naknara ta Cbao oetarmiawL 
Aather^ntao bewlna InMimBeovdy wbea tbe nrine and laafeai ara mixed, (be op, qr. of tbe mtatm 
rakotatad bf addiaa ta«W^ cttoa the rt. e( (be nrlse and Cffeoi axpae ibc v irr. M tbe bq. 
—4 ,4,1^ tmd dl«»d«oc eWhL Finm tba qaeCMet ao obtnM tbe ap. ffr. W tto ailrtUM a^ 

flacoaieMiliai ta MMffaotad : arery darrea of Ira in ap. rr. lnd)faaaa/9.Tnn pram of urea to 100 c c. .4 urM 
Tbe dauratoacwm mnta all Im made U tba wM tmi|iaiaU;ia : and that of bbe mUtcara only when 
the crvluboo af «■> hna ceewd eptMy. 

FiusUv, when it is only desired to detsnnins whether the urea is 
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grcAtly in excess or much below the nornial, advasUge hmt be takeo of 
the formation of crTstala of urea nitrate. Two samples of the urine are 
taken, one of 5 c.c. and one of 10 c.c. ; the Latter is evaporated, at a low 
temperature, to the bulk of the former, and cooled; to both one-Uurd 
volume of colorless HNO, ia added. If cryHiala do not form within a few 
moinenu in the ^sonoeotrated sample, the quantitv of urea is below the 
normal ; if thev do in the uncoccentrated sample, it is m escesa. In using 
this ve^ rough method, regard must be had to the quantit)* of unne 
passed in 24 hours ; the above applies to the normal amount of 1200 c.c. ; 
if the quantity be p'eater or ieea, the urine must be concentrated or 
diluted in proportion. This method cannot be used if the urine ia 
albuiuiuoue. 

Compound Ureas. 

These compounds, which are exceedingly numerous, maybe considered 
as formed by the substitution of one or more alcoholic or acid radicals for 
one or more of the remaining H atoms of urea. 

Those containing alooboLic radicab may be obtained, as urea ia ob- 
tained from ammonium cyanate, from the crasate of the correapond^g 
compound ammonium : or br the action of VH,, or of the compound 
ammonias, upon the cyanic stherB. 

Those containing acid radicals hate received the distinctive name of 
urcids ,* some of them are derivativea of uric acid, which is itself probably 

2G0 

an urcid. \\ e will limit our con ai deration of these bodies to uric acid and 
the ureids obtained from and related to it 

Urlo add — XiMtc ocuf— 168. — OocuaandK. — So Iat as 
yet known, uric acid is exclusively an animal product It exists in the 
urine of nmn and of the camivom, and in that of the herbivora when, 
during early life or starvation, they are for the time being carnivora ; as a 
constituent of urinaiy calculi ; and vary abundantly in Uie excrement of 
serpents, tortoises, birds, molluscs, and tneecta, also in guano. It la pres- 
eut in ver>' small quantity in the blood of man, more abundantly in that 
of gouty patients and in that of birds The eo called chalk-stones*' de- 
posited in the joints of gouty patients are composed of sodium urate. It 
also occurs iu the enleen, lung^ liver, panersaa, brain, and muscular fluid. 

PRETAavTiov. — Altiiougli uric acid may be obtained from calculi, urine, 
and gufuiu, the source from wliich it ia most xeadtly obtained in a state of 
purity is the solid urine of large serpents, which is comtM>ee<l almost 
entirely of uri<^ acid and the acid uratea of sodium, potassium, and am* 
moniam. This is dried, {>owdered. and <lissolved in a eolution of potaasium 
hydrate, containing one part of jiotash to 20 of water ; tlie solution is 
boiled until all odor of NH, has diasppeared. Through the filtered solu* 
tion CO, is passed , through a wide tube, until the precipitate, which was 
at first gelatiDous, lias become granular and aioke to tbs lx>ttozn ; the add 

B )tassmm urate so formed is collected on a filter, and washed wi^ cold 
^0 until the wash -water becomes turbid when added to the firat filtrate ; 
the deposit is now dissolved in hot dilute caustic potasaa eolutioD, and the 
solution filtered hot into HCL diluted with an equal volume of H,0. ^e 
precipitated uric acid is washed and dried. 

PaorEaTTXs — Physicai . — Uric acid, when pure. ciystalJiaes in am alli 
white, rhombic, rectangular or hexagonal plates, or in rectangular priama, 
or in dendritic crystals of n hydrate, C,H,N,0,,2^0. As crystallized 
from urine it is more or less colored with urinary pigments, and forma 
rectangular or rhombic plates, usually with the angles rounded so as to 
form lozenges, wliich are arranged in hundles, daggers, crosses, or den- 
dritic groups, sometimes of conriderable size. It is almost insoluble in 
H,0, requiring for its solution 1900 parts of boiling H,0 and 15,000 parts 
of cold H,0 ; insoluble iu alcohol and ether : its aqueous solution is add 
to test-paper ; cold HCl dissolves it more rea^y than H,0, and on evapo- 
ration deposits it in rectangular pUtea It ia t^eleas and odorless 

C^micof.— When lieated, it ia decompoaed without fusion or aublima- 
tion. Its constitution is unknown. Heated in Cl it yields cyan uric acid 
and HCl. When Cl is passed for some time through H,0 bolding uric 
acid in suspension, alloxan, parabanic and oxalic acids, and ammonium 
cyanate are formed. Bimilar decomposition is produced by Br and L It 
ia simply dissolved by HCl. It ia dissolved by n,SO, ; from a hot solu- 
tiou iu which a deliquescent, ciystalline compound, C^H.N.O,, 4H^SO is 
deposited ; it ia partly decomposed by H,SO^ at 140'^ (2W" F.). It <5 is- 
solves in col<1 HNO, with effervescence aud formation of alloxan, aJInxau- 
tiue, and urerv ; with hot HNO, parabaxuo odd is produced ^ntious of 
the alkalies dissolve uric acid with formation of neutral urate& Uric acid 
is dibasic. 

rirnmoutfmi xiraUa . — The neuti*al salt, C.H.N,0,(KH,) , is unknown. 
The acid salt, C^H,N,0,(NH,), exists as a constituent of the urine of the 
lower animals, and occui*s, accompanying other urates and free uric acid« 
in urinary sediments and calculi. S^iments of this salt are rust-yellow or 
pink in color, amorphous, or composed of globular masses, set with pro- 
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jecting pointa, or elongated dumb-bells, and are funned in alkaline urine, 
it is very sparingly soluble in H,0 ; soluble in warm HCl, from which 
solution c^sUlline plates of uric acid are deposited. 

Potauium uro/es.— The neutral aalt, C,^N,0,K, is obtained when a 
solution of potassium hydrate, free from carbonate, is saturated with uric 
acid ; tbe eolution on concentration depoaits the salt iu fine needles. It 
is soluble in 44 parts of cold H^O and in 35 parts of boiling H.O. It is 
alkaline in taste, and absorbs CO. from the air. 

Tbe acid salt, C,H.N,0,K, ia ionned as a granular (at first gelatinoue) 
precipitate when a solution of the neutral salt ia treated with CO . It 
dissolves in 800 parts of oold H,0 and in 80 parts of boiling H,0. ' The 
occurrence of potassium uratea in urinary sediments and^cuH is very 
exceptional. 

iSoitum urates.— The neutral salt, C,H,N,0,Na^ is formed under aimi- 
1st condition s as the corresponding potaasium salt. 1 1 fonna nodular maases, 
soluble in 77 parts of cold and in 75 of boiling H,0 ; it absorbs CO 
from the air. * 

The acid salt, is fonned when the neutral salt is treated 

with CO,. It ia soluble in 1200 parts of cold H,0 and in 125 parts of 
boiling 11^. It occun* in urinarv sediments and calculi, very rarely crys- 
Uilised. Tbe arthritic calculi of gouty patients are almost exclusively 
composed of this nit, frequently bsMtifulW crystsUized. 

CUrium urafes*.— The neutral salt, C,n,N,0,Ca, ia obtained by drop- 
I^g a eolation of neutral potassium urate into a boiling solutiou of ^- 
^um chloride until the precipitate la no longer rediaaolved. and then boil- 
ing for an hour. A granuleir powder, soluble in 1500 parts of cold H.O 
and in 1440 parts of boiling E^. 

Hie acid salt, (C^^N^O,)^Oa, is obtained by decomposing a boiling 
eolution of acid potassiiim urate with calciam ol^ride solution. It crys- 
talliw in needl^ soluble in 603 of cold H,0 and in 276 parte of 
boiling H.O. It occurs oocaaonaUy in urinarv sediments and calculi, and 
in ** cnalk-atones." 

LifAium urates.— The acid salt, C,H,N,O^Li, is fonned by dissolving 
uric acid In a warm solution of lithium carbouate. It crystallises in 
needles, which diawlve in 60 parts of H^O at 50^^ (122^ F.) snd do not 
•eparete wbeo tbe solution is cooled. It is with a view to the formation of 
this, tbe most soluble of the scid uratea, that tbe compounds of lithium 
ire (given to patients suffering with tbe uric add <^tbeaj&. 

rirrsioiooT. — Uric acid exists in the economy chiefly in combination as 
its sodium salts ; It is oceasiOD^y found free, and from the prpbable 
mtbod of iU formation it ia difficult to understand how all the uric acid 
in the economy should not have existed there free, at least at tbe instant 
of its formation. It can soaroelj be doubted that uric add is one of the 
products of tbe oxidation of tbe albuminoid subetancee-^an oxidation in- 
terrnediaie in the production of urea ; and that consequently dUeases in 
which ^ere ia an exoesBve formation of uric acid, such as gout, have their 
origin in defective oxidation. 

Id bumin urine tbe quantity of uric add varies with the nature of 
the food in the same manner as does urea, and in about the same pro- 
portion : 

u™. iTrt. .dd, 

n.i sT.i 

W.ii p.Wl 

. ,. ».(f me 
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The mean elimination of uric add in the urine is fram ooe-thirty-fifth 
to ooe-dxtieth of that of urea, or about 0,5 to 1.0 gram (7.7-16.4 gmius) 
in 24 hours. Witii a strictly vegetable diet the elimination of 24 hours 
may fall to 0.3 gram <4.6 gTmns), and with a surfeit of animal food it may 
rise to 1.5 gram <23 grains). The hourly elimination is increased after 
meals, and dim inished by fssHn'g and by muscular and mental activity. 

Depodtaof free uric add occur in acid, concentrated urines. In gout 
the proportion of uric add in the urine is diminished, although, owing to 
the small quantity of urine passed, it may be relatively great ; during the 
paroxysms the qnautity of uric add is increased, both relatively and 
absolutely. The propt^on of uric acid in the blood is invariaily in- 
creased in gout. 

A.VALTT 1 CA 1 . CsASAcrms. — Uric add may be recognized by its cirstaUine 
form and by the murexid l&U. To apply this test the Bubstauce is 
moistened with HXO„ which is evaponitod neaily to drjness at a low 
teni|wiaiare ; the cooler! residue is then moistened with ammonium bydrete. 
If uric add be present, a yellow residue— sometimea pink or red when tbe 
uric acid was abundant— remaxD a after the evflwration of the HXO^ and 
this, on the addition of tbe alkali, assumes a rich purplish -red color. 

To detect uric add in the. blood, about two drachma of the serum are 

K in a flat glass dish and faintly acidulated with acetic acid ; a very 
»rii of linen thread is placed in the liquid, which is set aside and 
allowe^l to evaporate to the conaistency of a jelly ; the fibril is then removed 
and examined microscopically. If the blood contmn uric acid in abnormal 
proportion, tbe thread will have attached to it crystals of uric acid. 
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QrvNTiTATTVE DsTtMaiyATiov.— The beet method for th© detenninetiOD 
of the quantity of uric acid in urin© is tiie folio wing : 260 C.C. of the 61- 
tere<l urin© are AciUuUted with 10 c.c. of HCl, and the mutnre »t ^da 
for *24 hours in a cool place. A nnall filter is washed, firat with dilute 
HCl and then with Kfi, dried at 100^ (212* F.). «d weighed. At the 
end of *24 hours this mter is moistened in a funnel, and the crystals of tmc 
ncid ordlecfced upon it (those which adhere to the walls of ths precipitating 
vessel are best aepamted by s small section of rubber tubing passed over 
the «D<1 of A glass roil, and us©<l as a brush). No H O is to be used w 
this part of the process, the filtered urin© being passed through a 
time, if this be requirwl, to bring all the crystals upon the ^ter. The 
deposit on the filter is now crashed with 36 c. t of pure H,0, added a small 
portions at a time ; the filter and its contenU are than dried and weighed 
The difference betweeu this weight and that of the dry filter alone is Ihe 
weight of uric acid in 260 c.c. of urine. If from any cause more than 36 
O.C of wash-water have been used, 0*^ .043 must be added to this weight 
for even* c.c. of extra wash -water. 

If the mine contain albumen, this must first be ssparat^ by ad^g 
two or three drops of acetic acid, heating to near 100* (212* P.), until the 
Goagulum becomes fiocculent, and filterii^ 

Uroldfl derived f^om Urio Add.— Theee substances are qmta sumer* 
oui, and are divisible into ureids, diureids, triureida, and ursrmic acida, ^ 
cording as they are formed by substitution in one, two, or three moJacuJas 
of urea, and according as the acid radical substituted does or does ud re* 
tain a trroup COOH. Some of these subatAnces require a brief mentiOD : 

(CO)'' ) 

Oxalylurea— Faro6ani;c oc4d—(C^J" > K,— 114 -is urea in which 

two atoms of H have been replaced by ths bivalent radical (0,0.)". of 
oaslio acid. It is obtained by oxidmog uric acid or alloxan by hot 

Aluntoin— C.B.N«0,— ISO— ooourv in the ailantoic fluid of the eow ; 
in ths urine of enAisg calves, in that of doM and oaU whan fed oa ma^ 
in that of obildran during tha iret sight days of Ufa, in that of adolta 
after the ingestion of tannin, and in that of prapaat vom^ It is prtK 
duoed artificially by oxidi^g urio acid, suapanded in bo il i ng B,0. with 

lead dioxide. ... > « 

It cmtalliaes in email. tastelsM, oautmL colorisM pnama; ^wnngly 
soluble In cold H.O, raadUy soluble in wturm H,0. Hasted with alkaliM 
it yields oxalic acid and ifH, ; and with dilate adds, ailanlunc acid, 
0 H N O 

' ilUiitolii hu b««n obUined iTbtbetinU; bj beatii^ togetbw glr- 

oxriic acid and urea. . «... 

Maaoxilyliira4^d/fo«ow— 0,-142— la a product of the lim- 
ited oxidation of urio acid. It bsa been found in the lotastiwal mucus in 
a case of diarrhoea. It forms colorless ci;i*stala, readily soluble in H,0. 
It gradually turns red in air, and stains the skin red. 

Ozalarlo sold— C,H N, 0,-1 32— occurs in its aumoniuni salt, as a 
normal constituent, in ame^ quantity, in bumso urine. It may be obtetoed 
by beating oxalylurea with cmcium carbonate. 

* It is a white, sparingly soluble powder, which is converted into area 
and oxalic add whan boiled with water or alkalies. Its ammonium salt 
crystallises in white, glistening, sparingly eolnbls needles. Its ready con- 
version into urea and oxalic acid and its fonnaiion from oxalylurea. itesif 
a product of oxidation of nrio add, render it probable that oxalum add 
is one of the many intennediate products of the oxidation of ths nitroge- 
nous constituents of the body. 

Dlnlurlo ndd — Oxybarbiluric acid — — a dibsdo add, pro- 
duced by redaction of alloxan. 

AUoxantioe — — ia a eubetance cryetallising in small. brUl- 
iant, very sparingly soluble prisma, produced by ths action of redndng 
agente upon alloxan, whose action is leca powerful than that required to 
convert slloxan into dialurio add. 

Mureidde — Ammortium wrpumie — ia produced 
by oxidation of urio acid, of slloxan, and of a nombar of other dariymtivM 
of urio acid with subeeqaent coniod of aBunooium hydrate. It is snp- 
pceed to be the ammonium salt of a bypotbetical and non-iaoUted add. 
The ammonium Mlt is of a brilliant, but eva n eao an t purple color. (See 
Murexid test for nrio acid, p. 262.) 

HydurlUo noid— is produced at a yellowiab, cr 7 ■taaia^ 
sparingly soluble powder ij beating together glycerin and dialoric add. 
It ia a strong dibsdo sdd. 

yiolurio mold— C,R;BV^0,— ia produced, along with alloxan, by the 
actios of nitric add upon hydnrilic add. It forms small, readily soluble, 
octohedral crystals It is a strong monobado add, whose salta are hriB- 
i*intlv colored. 
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There te as yet only one alcohol known containing a trivalent radical 
This ia glycerin, whose relation to the monoatomic and diatomic alcohols 
te shown by ihe following formuls : 

r- 

CH, 
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CB,OH 


CH,OH 
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i'HOH 

1 


1 

CH,OH 
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Glyeerie. 



Glyoerin— 0/y«rinum {U. 5".)— C,B,(OH),— 92— was first obtained 
4 secondary product in the maoufac^re of lead plaster ; it is now pm- 
dneed as a by-product in the manufacture of sosps and of stearin cnnales. 
It exists free in palm-oil and in other vegetable oils ; it is produced in 
snail quantity during alcoholic fermentation, and fa consequently present 
in wine and beer. It ia much more widely disseminated in its ethers, tbe 
neutr^ fata, in the animal and vegetable kingdom a 

It has been obtained by synthesis, by heating for some time a 

mixture of allyl tribromide, silver acetate and acetic acid, and saponifying 
the triaoetio so obtained. 

The glyoerin obtained by the process now generally followed— the de- 
compomtion of the neutral fate and tbe diatillaiion of the product in a cur- 
rent of foperhoated steam — ia free from the impurities which contaminated 
the product of ihe older processes. The only impurity likely to be pres- 
ent IS water, which may be recognised by tl)© low sp. gr. 

Olyoerin is a eolorless, odorlett, syrupy liquid, h^ a sweetish taste ; 
sp. gr. 1.26 at 16* (60'' F.). Although it cannot uaually be cause<l to 
tf}xUlli 2 » by ths spfAication of tbe most intense cold, it does so some- 
ames under imperfectly understood conditions, forming imsJl, white 
needles of sp. gr. 1.26$, and fumble between T** and 8^ (44^.6— 46^.4 F.). 
It ia aolnble m allpropo^ons in water and alcohol, insoluble in ether and 
in cbbroform. T^s sp. gr. of mixtures of glycerin and water increase 
with the proportion of glycerin. It is a good solvent for a number of min- 
eral aod organie ■ubttencss (glycerUes and glyccrolei). It is not volatile at 
ordinary temperatures. When heatetL a portion distils unaltered at 27 6*-260* 
(527*-636* but the greater part is decomposed into aorolsin, acetic acid, 
carbon dioxioe, and combustible gases. It may be distilled unchanged 
ia e current of superheated steam oetween 286* and 815* (646**699* F.). 

Concentrated glycerin, when heated to 150* (302* F.) ignites sud bums 
withont odor end without leaving a residue, and with a pale-blue flame. 
It may also ha burnt from a abort wick. 

Ofyosnn is readily oxidised, yielding diltersnt products with different 
doflTOOD of oxidation. Platinum black oxidizes it, with formation, finally, of 
H^aad CO« ; oxidl^ by manganese dioxide end H,SO,, it yields CO. nnd 
fomic acid. If a layer of glycerin, dilated with an equal volume of H.O 

floated on the surface of HNO, of sp. gr. 1.5, a mixture of several arias, 
is formed : oxalic, 20.0 ,H, ; glyceric, C,H,0^ ; formic, CH,0, ; glycollic, 
0^,0, ; glyoxylic, C ; and Urtaric, When glycerin is heated 

mlh potasaituD hydrate, a mixture of potaasium acetate and formiate is 
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widueed. When glycerin, diluted with 20 volumes of H,0, is heated with 
D € ; 00^ bromoform, glyceric ackl. and HBr are prMloced Phoaphorio 
aobydride removes the elements of H^O from glycerin, with formation of 
acrolein (see p. 224). A similar action is effects bv heating with H,SO«, 
or with potamium hydroeuJpUate. Heated with oxalic acid, glycerin yields 
CO^wd formic acid. 

^Die {tfseenoe of glyoerin in a liquid mar be detected os follows : Add 
NaHO to feebly alkaSne reaction, and dip into it a loop of Pt wire hold- 
ing a borax be ad ; then beet the bead in tbe blow-pipe flame, which ia col- 
oredgreeo if the liquid eontein j4t of glycerin. 

The glycerin om for purposes should respond to tbe fol« 

lowing tests : (1) its sp. gr. should not vary much from that given above ; 
(2) it should not rotate polarized light; (8) it should not turn brown 
i^en heated with sodium hydimte ; (4) it should not be colored by H,3 ; 
(6) when diseolved in its own weight of alcohol, containing on© per cent, 
of H,S<^ the eolation should clear ; (6) when mixed with an equal 
volume A.SO^of sp gr. L83. it should form a limpid, brownish mixture, 
bat ehooia not give off gas. 

ACCDS DERIVABLE FROM THE GLYCERINS. 

Two aeries of arida are derivable from the glycerins by substitution ol 



0 for m the group CH,OH : 
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The tormt of both sehea &re trifttomic ; those of the gljceric Mhee are 
monobaaie, and tboae of the tartronic eehee are dibano (aoe p. d81). 

MaHo acid — — 184 — ie the eeccnd term of the tartronic aeries, 
and is therefor dibwc. It exists in the vegetable kingdom ; either free 
or combined with K, Ka, Ca» Mg, or organic bases ; principallv in froita, 
such as apples, cherriea, etc, ; accompazued bj citrates and tartretea. 

It ciTstaUiaea in brilliant, priamatic needles ; odorleaa ; add in taste ; 
fusible at 100^ (212'* F.) ; loasa H,0 at 140^ <284^ F.) ; delianesoeot ; yei 7 
soluble in H,0 and in alcohol Heated to 175°-1S0” (347^-856^ F . ), it ia 
decomposed into H,0 and mo^ acid, C^E«0,. The malatea are oxldixed 
to oarbonates in the body. 

ETTHfiBS OF OLTCOUN. 

OLTcnma 

As glyosrin is a triatomie aleohol it eoataini three oxhjdirl groups 
whieb may be removed, eonbining with H from an add to form H,0, and 
leaving a univalent bivalent, or trivalent remainder, which may replace 
the H of monobado acids to form ihnt series of stbm As, further, the 
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OH groups differ from each other in that two of them are contained in the 
primary group CH^OH, the other in the secondary gronp CHOH, there 
exist two ieomeree of each mono* and di*glyceride. 



OH, OH 

c!hoh 

diH,OH 

Olyvtfiu. 



CH.-*0-CH,0 

Uh 
iH 



OH 

ICMtMflKfia. 



CH-0— CAO 

in— o— CAO 

in.oH 



CH,-0-C^0 

la— o-c,H,o 

Itb 



,-o-cAO 

TMMttla. 



Of the many eubetancee of this claaa, only a few, prindpally those en« 
taring into the composition of the neutr^ fate, require coniSderaiioD here. 

Tnbutyrln — C.H. (0,C,H,0), — 302— exiets in butter. It tn^ 
be obtained by heating glycerin with butyric acid and H,SO^. it ia a 



pUDgent liquid, very prone to decomposition, with liberation of butyric 
acid. 

Trivalerln— C,H, (O.C,H,0), — 844 — exists in the oil of some mati* 
time mammalia, and is identicu with the t>hocenm« of Chevreul. 

Trlcaproln — . C.H, (0,C,H,,Oj, — 886 — Trtoaprylln C,H (0,0. 
H„0) — 170-aiid trioaprin— C,H, (0,C,.H^,0),— 564— exist in small 
quantities in milk, butter, and cocoa* butter. 

Tripalmitin — C,H, — 806 — exists in most animal and 

vegetable fata, notably in polm*oil ; it may also be obtained by hs«ting 
glycerin with 8 to 10 times its weight of palmitic acid for 8 hours at* 260^ 
(482^ F.). It forms crystalline plates, very sparingly soluble in alcohol, 
even when boiling ; very soluble in ether. It fusee at 50^ (122^ F.) and 
solidifies again at 46^ ^14^8 F.). 

Tiiiijargarln — C.h, (0,C„H„0), — 848— has probably been obtained 
artificial^ as a crystalline solid, fuel bio at 60^ (140'^ F.), tolidi^ble at 52” 
(126” .6 r'.). The subatance formerly deeoribed under name aa a eon* 
etituent of animal fata ia a mixture of tripalmitin and tristeario. 

Trlstesrin — C,H, (0,C„H,^0), — 89(>— ds the most abundant constit* 
uent of the solid fatty subet^cee. It is prepared in large quantities as an 
industrial product in the manufacture ox stearin candtea, etc., but ia ob- 
tained in a state of purity onlv with great difficult, 

In as pure a form as readi^ obtainable, it forme a hard, brittle, crystal- 
line mass i fusible at 68” (154 .4 F.), solidifiable at 61” (141 ”.8 F.) ; eoluble 
in boiling alcohol, almost insoluble in cold alcohol, readily eolnble in 
ether. 

Triolein — C,B. (0,C,,H„0), — 884 — exists in vu^g quantity in all 
fats, and ia the predominant constituent of those whi<m are liquid at ordi- 
nary tempeiutures ; it may be obtained from animal fata by boiling with 
alcohol, filtering the solution, decanting after twenty four hoars' standing ; 
freezing at 0” (32^ F.), and expreering. 

It is ft coJorlsse, odorless, taatelesa oil ; eoluble in alcohol and ether, 
insoluble in water ; sp. gr. 0.D2. 

Trlnliro-glyoenn — iVjVro-ofvoerin — C.H. (ONO,). — 227 — used as 




H,80, in ft cooled earthen vessel ; 33 parts by weight of the mixed acids 
ore placed in a porcelain vessel, and 5 parte of glycerin, of 81” Beaume, 
are gradually added with constant stirring, while the veeael is kept well 
eoolSd ; after five minutes the whole ia thrown into 5-6 volumes of cold 
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water; the nitro*glyceriu separatee oa a heavy oil which is washed with 
cold water. 

Nitro-glycerin is an odorless, yellowish oil ; hoa a sweetish taste ; ap. 



gr. 1.6 ; iusoluble in water, soluble in alcohol and ether ; not volatile ; 
crystallizea in prismatic ueedles when kept for some time at 0'^ (32” F.) ; 
fuses again at 8 ” (46'*'.4 F.). 

When pure nitro-glycerin is exposed to the air at 30” ( 86 ” F.) for some 
time, it decomposes, without explosion and with production of glyceric 
and oxalic acida heated to 100” (212” F.) it volatilizes without de- 

composition ; at 185” (365” F.) it boils, giving off nitrous fumes ; at 217^ 
(422”. 6 F.) it explodes violently ; if quii^ly heated to 257” (494 ”. 6 F.) it 
assumee the spheroidal form, and volatilizes without exploeioa. Upon the 
approach of fiame at low temperatures it ignites and burns witu slight 
de^pitatiens. Wlten subjected to shock, it is suddenly decomposed into 
CO, ; N ; vapor of H.O, and 0. the decomposition being attended with a 
violent exploeiou. 

In order to render explosive leas dangerous to handle, it is now 
usually mUed with some ineri substance, usinxlly diatomaceous earth, iu 
which form it is known os dynaniile, etc. 

When taken internally, nitro-g)ycerin ia an active poisau, produoiug 
effects aozuowbat aimiUr to ihw of strychnine ; ia drop-doses, d dated, it 
causes violent headache, fever, intestiu^ pain, and uorvo\is symptoms. It 
has been laiterlr uae<l ss a therapeutic agent, and hoe been used by the 
bomceopaths under the name of gtonoin. 

NHUTEAL OILS AND FATS. 

These are mixtures in vaniag proportions of tripalmitin, tristeoriu, 
and triolein, with small quantities of o^er glycerides, coloring and odor- 
ous principlee, which are obtained from animal and vegetable bodies. 
The oils are fluid at ordinary temperatures, the solid glycerides being in 
solution in an excess of the liquid triolein. The fata, owing to a less pro- 
portion of the liquid glyceride, are solid or semi-solid at tbeordinaiy tem- 
perature of the air. Members of both classes me fluid at sufficisutly high 
temperatures, and solidify when exposed to a sufficiently low temperature. 
They are, when purs, nearly tasteless aud odorless, unctuous to the touch, 
ioaoluble in and not miscible with H^O, upon which they float ; combus- 
tible, burning with a lumiuous flame ; when rubbed upon paper they ran* 
der it translucent When heuted with the caustic alkalies or in a current 
of superheated ote.oni, they ore *^nijied, i.e., decomposed into glycerin 
and a fatty acid. If the saponincation be pzbduceU by an alkali, tits 
fatty acid combines w ith the alkaline metal to form a soap ( 9 . v.). 

Most of the ^ts and many of the oils, when exposed to the air, absorb 
0 . are decomposed with liberation of volatile fatty acida, and acquire an 
acid taste ftnu odor, and an acid reaction. A fat which hoe iindergouc 
these changes is said to have become ntneid. Many of the vegetable oils 
a^ however, not prone to this decomposition. Some of them, by oxide* 
tioo on contact with the air, become thick, bard and dir. forming a kind 
of varnish over sur^boes upon which they are spread ; these are designated 
as drying or stbcoiiue oila. Others, although thsy be^me more dense os 
eiposure to air, become neither dry nor gummy ; these are known as non. 

or lubricating oils. 

Under ordinary cooditkms, oils and melted bta do not mix with 
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water, and, if shaken with that fluid, form a (rmporary milky mixture, 
which, on standing for a short time, eeparates into two distinct layers, the 
oil floating on the water. In the presence, however, of small quutities of 
certain substanoes, such as albumen, panersatin {q. v.), pty alto, ‘etc., the 
milky mixture obtained by shaking together oil and water does not sepa- 
rate into distinct lay'era on standing ; such a mixture, in which the fat 
is held in apfrmonifnf state of suapeusion in small globules in a watery 
fluid, is csUm an emufA on. Perfect emulsions may* easily obtained by 
agitating an oil containing a trace of free oleic acid with a very dilute 
eolution of sodium carbonate and borax. 

Fixed oils. — These substances are des^nated as **fixed,** to distinguish 
them from other vegetable productshaving an oily appearance, but which 
differ from the true oils in their cbemicol compoeition and in tbeir physical 
properties, especi^y in that tb^ are volatile without decomposition, and 
are obtained hy distillation, while the fixed oils are obtained by expression, 
with or without the aid of a gentle heat. 

Palm off is a reddish-yellow solid at ordinary temperatuies, has a bland 
taste and an aromatic odor. It saponifies readily, and is usually* acid and 
contains free glycerin from spontaneous decomposition. 

Pape *erd and colza produced from various species of PrassicOt are 
yellow, limpid oils hftving a strong odor aud disagj'eeable taste. 

Crolon-oii — Oleum (U. S.) — Oleum crolo>fv* (JVr,)— varies much in 

color and activity, according to its source : that w hich is obtained from 
the East is yellowiah, liquid, transparent, and much less active thou that 
prepared in Europe from the imported seeda, w'hicli is darker, less fluid, 
caustic in taste, and wholly soluble iu absolute alcohol. Ciotou-oil con- 
loins, beside the glycerides of oleic, crotonic and fatty acids, about four 
per cent of a peculiar principle called crotouoJ, to which the oil owes its 
veai^ting properties ; it also contains an alkaloid-like substance, also ex- 
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utiDg in caator-oil, called ricinxne. None of tUese bodies, however, are 
poiiseseed of the diwstic powers of the oil itsell 

Pt^anut-oil — Qround-nul oi/— an almost colorless oil, very much re* 
sembliug olive-oil, in place of which it is frequently used for culinaij 
purposes, iuteutionally or otherwise. It is readily wpouifiabk, yneldiog 
two peculiar acids, aracha'ic and hffpo^\c (see Olive-oil). 

Cvtlon-ueed oil — Oli^nm tjonsi^ini {C. S .) — a pale yellow, bland 

oil, als<j resembling olive-oil for which it is frequently substituted. 

Ahnoud-oil — amygdal<e (f. S.) — CHeum omygdaU^ 

I2tr .) — a li^bt yellow oil, very soluble iu etlier, soluble in alcohol ; nevly 
inodortius ; has a bland, sweetish taste. The pare oil has no odor of bitter 
almoudd. 

OUvy^)i2^0leuvi oliwF (6". S., /fr.).— A well-known oil of a yellow or 
crreenisJi-yellow color, almost odorless, and of a blami and sweetish taste. 
The linest irnulea have a yellow tin^e and a faint taste of the fruit ; they 
are prepared by cold pressure ; they are less subject to rancidity than the 
lower ffmilea Olive-oil is very frequently adultemted, chiefly with poppy- 
oil, sesame oil, cotton -seed oil and peanut-oil ; the presence of the fiial is 
detected by Pontet a reagent (made by dissolving 0 parts Hg in 7.6 porte 
of UNO., of ‘60^ in the cold), which con veils pure oliye-oU into a solid 
mass. >^hilo an oU adulterated with a ilryiug oil remaiiis temi-eolid. A 
contATJtination with oil of sesame is indicated by the pnKluctioii of a green 
color, witl I a mixture of HNO, and Peanui-oiL an esceetlmgW 

comuu'/i adulterant in t!.is '‘.’Untry. is rerc^uJMHl '1 ^ folk wing toe I bod; 

ten glams uf the ou are saponified ; the soAp iedecomj'Obed with HCl ; the 

liberated fatty acids dissolved in 60 c.o. of strong alcohol ; the solution 
precipitated with lead acetate ; the precipitate waabed with ether ; the 
reeidue decomposed with hot dilute HCl ; tne oily layer espara^ and ex- 
tracted with strong alcohol ; the alcoholic fluid, on ev^nration, yields 
crystals of amelia. c acid, if the oU contains petnukoil. 

Coroo-duffer—* Oleum theobrorrus {C. S., Br.) — is, at ordinary tempera- 
tures, a whitish or yellowish solid of the consistency of tallow, aud having 
an odor of ubocolate and a pleasant taste ; it does not eaeily become ran- 
cid. The most reliable test of its purity is its fuiing-point, which should 
not be much below SS'^ (91^4 F.). 

Linae^ oU — Ftaxuerd oil — Oteum Uni (U! S., ^.)~is a dark, veliowisb- 
brown oil of disagreeable odor and taste. In it oleio acid ia, at least par- 
tially, replaceil by lir\oUw acid, whose presence causes the oil, on exposure 
to sir. to absorb oivygen and become thick and finally solid. This oryiag 
power is iucreased by filing the oil with llthar» (ti^ed oil). 

CaiUor-oil— Oleum ricini (C. S., ^rf^is usually obtained by expressiou 
of the seeds, although in some countries it is prepar^ by decoction or 
by extraction with alcohol. It is a thick, viscid, yellowish has a faint 
odor and a nauseous taste. It is more soluble in alcohol than any other 
fixed vegetable oih and ii also very eoluble in ether. It sapooifiee veiy 
readily. Ammonia separates from it a cryatalline solid, fusible si 6fl* 
(168^.8 F.) fieinolamxae, Hot HNO, attacks it energetically, and finally 
converts it into auberir arid. 

fFTio/e^^TVain-ctl -obtained by tryin(f oui the fat or Uubber of the 
" right whale '' and of other species of batancf. It is of ep. gr. 0.934 si 16 ‘ 
(69^ F. ) ; brownish in color ; oecomes solid at about 0” ; hM a very nause- 
ous taste and odor. It ia colored yellow by ; and is blacken^ bj CL 

Neat' $/oot oti— is obtained by the action of Miling H,0 upon the feet 
of neat cattle, hones, snd sheep, deprived of the flesh and hoofs. It is 
str.vw yellow or reddirii-y allow, odorless, not disagreeable in taste, not 
roue to rancidity, doss not solidify at quite low temperatures ; sp. gr. at 
5^ (59^ F.) = 0.916. It is bleached <^ot colored, by chlorine. 

Lard-oil-^OUun adipU{U. 9.)— obtained in large quantities in the 
United States os a by-product in the xnannfseture of candles, etc., from 
pig's fat. A light yellow oil, used principally as a lubricant ; is not colored 
oy H,80^, but is colored brown by a mixture of and HKO,. 

T<iUofv-oii — obtained by expression with a gentle heat from the fat of 
the ox and ebeep. Sp. gr. 0.9003 ; light yellow iu color. Colored brown 
by H,SO,. Formerly ihia oil, under iha trade name of ** oleic acid,” was 
■impfy a by-pr^uct in the manufacture of stearin oandlea ; of late years, 
however, it is specially prepared for the manufacture of oleo-margarine. 

Cod-^tuer oil— Oleum morrhtug {V. 5., ^r.) — is obtained from the livers 
of cod-fish, either by extraction with wster heated to about 80^ (176^ F. ), 
or by hanging the livers in the sun and collecting the oil which dnpe from 
them. There are three commercial varieties of this oil : a. ^rovn. — ’Dark 
brown, with greenish reflections ; has a dingreeable, irritating taste ; 
faintly acid ; does not solidify at —13” (8°. 6 F.), h. Pale brown.— Ot the 
color of Malaga wine ; haa a peculiar c^or and a fishy, irriiatiDg taste ; 
strongly acid. c. PaU . — Golden yellow ; deposits s white fat at —13” 
<8”.6F.): has a fresh odor, slightly fishy, and s not unpleasant taste, without 
after-taste. 

Pure ood-liver oil, with a drop of H,SO., gives a bluish-violet aureole, 
which gradually changes to crimson, and later to brown. A drop of fum- 
ing dropped into the oil is surrounded by a pink aureole if the od 
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be pure ; if largely adulterated with other fieh-oiU, the pink color is not 
observed and the becomes slightly cloudy; Fresli cod-liver oil is not 
colored by roeaniline. If a third of the oil be distilled, the distillate be- 
comes solid ; while if it be contaminated with vegetable oils, the distillate 
becomes liquid. 

Cod liver oil contains, besdes the glycerides of oleic, palmitic and 
stearic adds, those of butyric and acetic acids ; certain bilifl^ principles 
(to whose presence the sulphuric add reaction given above is probably due), 
a pboephorized fat of undetermuied comjx>sitioD \ small quantities of bro- 
mine and iodine, probably iu the form of ot^anic compounds ; a peculiar 
ktty acid called om, which solidifies at 60^ (140^' F.) ; and a browu 

substance called gaduin or gadinim. 

To which, if to auy, of these substances cod-liver oil owes its value as 
a tberapeutic ^ent is still unknown, altliough many theories liave been 
advanced. Certain it is, however, that one of the chief values of this oil 
is as a food in a readily assimilable form. 

Solid Aoimal Fats.^Tbe glycerides of stearic, palmitic, and oleic 
acids exist, in health, in nearly all parts of the body ; in the fluids in solu- 
tion or insuapeDsioD, in the form of minute oii-gbbules ; inoorporsted in 
the solid or semi-solid tissoas, or deposited iu collections in certain loca- 
tions, as under the skin, en closed in cells of connective tissue, in which the 
mixture of the three glycerides is in such pro]>ortlan that the contents of 
the are fluid at the temperature of the body. 

The total amount of fat in the body of a healthy adult is from 3.5 to 
5 per cent of the body-weight, although ii may vor^* considerably from 
fK>t proportion in conditions not, strictly speak iug, pathological. The 
approximate quantities of fat in 100 parts of the various tissues and fluids, 
in beslth. are the following : 

Uriae I Blood 0 . 4 ; Cories of brain OS 

P«npirs4i<Hi 0. 00 1 j Cartilage 1.3'Brsin 8.0 

ViireouB bucBOC . . . . 0.002 Boas ].4,Hs&*»«gs 11.0 

6*li»4 ,...0.02 BiJs 1.4 White pa ftfcler of brain 20 0 

LjBpb O.OS GrytUliiM Iona 2.0 Xsm-tlMue 22.1 

8TiK>f^ daid O.M Liver 2.4 8plasleord 23 0 

AnaloSlc fluid 0.2 Haevh 8 3 Fet-tiwue 89 7 

Chyle 0.3 Hair 4.2 Mertow 20.0 

Muow 0.4 Milk 4.8 I 

The amount of fat, under normal conditions, is usually greater in women 
and children than in men ; generally greater in middle than in old age, 
although in some individuals the reverse is the case ; greater in the inhab- 
itants of cold climates than in those of hot countries. 

•In Wilting from disease and from starvation the fats are rapidly sb- 
Boriwd, and are again as rapidly deposited when the normal condition of 
aflairs is restoreil 

Besides, ss s result of the tendency to corpulence, which in some indi- 
viduals amouata to s pathologiosl condition, fats may accumulate in cer- 
tain iissuea as a result of morbid chides. This accumulation may be due 
either to degeneration or to infiltration. In the former case, as when mus- 
cular tiaeue <legenerates In consequence of long disuse, the natural tissue 
disappears and is replaced by fst , in the latter case, as in IsUy infiltration 
of the lie&rt. oil-globules are deposited between the natural morphological 
elements, whoac change, however, mav subsequently take place by trae 
fsit\ dr^' «lu*' to pressure. tVitty degeneration of the liver and 

of ether ?rgaov orenrs in phthisis, cbiPnic heart, and lung affections, 
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as a result of overfeeding, from tbs abase of alcoholic stimnluto, and 
from the actson of osriem poiaoni, espedslly of phoepborus. Tomon com- 
posed of edipoes tiwoe occur and an known as lipomata.” 

The greater pert of the fat of the body enters it as sueb with the food. 
Not unimportant quantities are, however, formed in the body, and that 
from the albuoiiiiold as well as from ths starchy and aaooharine oonstitn- 
ente of the food. By what steps this tnniformation takes place is still 
onoertain, althongh there is abwdant evidence that it does occur. 

Tboee &ta taken in with ths food ars unaltered by the digestive fluida, 
except in that they ars freed from their enoloring membranes in the 
ftomAch. until they rea^ the duodanum ; here, under the influence of the 
pancreatic juice, the major part k converted into a fine emulsion, in which 
lom it U abeorbed by the ucteela. A smaller portion ia saponified, and 
the products of the saponificetion, free fatty scidB, soaps, and glycerin, 
eubeequently aheorbed by laeteals and blood-veasela. 

!n» aervioe of the fata in the economy is undoubtedly as a producer of 
heat and force by its oxidation ; and by its low power oi conducting beat, 
and the position in which it is deposit^ under the skin, as a retainer of 
heat prodoced in ^e body. The fats are not disch^ged from the system 
in health, eioept the exoees contained in the food over that which the 
abaorbents are capable of taking up, which pasees out with the fiecee ; a 
fmifcll quanti^ diWibuted over the surface in the perepiratioa and sebe- 
oeous secretion (which can hardly be smd to be eliminated) ; and a mere 
trace in the nriae. 
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fiu tier.— The f&t of milk, Bdpanted ead made to agglomento bj agi* 
UtaoQ. ud more or lesa aalted to io&ore its keeping. It consata of the 
g^jeeridee of ateanc, palmitic, oleic, butjhc, eapric, eapiylic, and caproic 
adds, with a small amount of coloring matter, more or leaa water and eaJt, 
and caeeine. Good, natural batter eontaics 80-90 per cent of (hi, C-10 
per cent of water, 2-5 per cent of cord, and 2-5 per cent of ealt : fueee at 
from 32*.8 to 34“.9 T.). 

Butter is adulterated with ezceea of water and aalt, aUrcfa, an^Tn al fate 
other than tboae of butter, and artificial coloring matters 

Eaceie of ealt and water are ueuallj worked in together, the former 
up to 14 per cent end the latter to 15 per cent To determine ibe pree> 
enoe of an ezceea of water, about 4 gimme (60 graine) of the batter, 
taken from the middle of the lump, are weighed in a porcelain ctuteule, in 
which it ie heated over the water-bath, ae bng as it loeee weight ; it ie 
then weighed again ; the loee of weight ie thet of the qnantitj of water 
in the onginal we^ht of butter, leee that of the capsule. The proportion 
of ealt it determined bj incinerating a weighed quantitj of Miter and 
determining the chlorine in the aeh hr the nitrate of Hilrer method (eee 
Sodium chloride). Boughlj, the weigLt of the aeh may be taken aa aalt 
Starch is detected by aproading out a thin layer of butter, adding acfiution 
of iodine, and ezamining under tbe microeoope for purple epote. 

The detection of foreign fata in butter, formerlr a moat anaitiafactorr 
problem to the analyst, now become one which may be aoewered witn 
gTMt certainty. All of tbe chemical proeeeeea need ire baaed upon a p^ 
euliar difference in the compoaition of buttar*fat bom other animal and 
vegetable fata and oils. When butter-fat ie eeponified, it ykl^ from 5 to 
8 per cent, of butyric acid and ita near bomologuea. which are eoluble in 
H,0, and may be distilled without euffering decompoeitiou, and from 8&6 
to 87.5 of itaaric, palmitic, and oleic aade, which are neither eoluble 
in water nor capable of being dictilled. The other fate and whan 
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eeponifieil. yield mere traces of the volatile or eoluble fatty acide, and 
much larger quantities (95.3 to 95.7 per cent.) of insoluble acida These 
variations are utilised directly in some processes, such ae those of Hebner 
and Reichert, in which the percentage of fixed and volatile acids are di- 
rectly determined. In other piocesBcs, such as that of Koettslovfer, 
advantage ie taken of the different neutnLliziag power of the two groups 
of acida Thus, as butyric acid, C,H,0„ and stearic acid, are 

each capable of neutralizing KHO. molecule for molecule, it f<dlow8 that 
tbeir neutrallziug power is iu proportion to their molecular weights, aod 
that 58 parts EHO will require for neutralization 88 parte of butyric achl. 
or 284 parts of stesric acid, For descriptions of proceaeee the student is 
referred to Allen: “Commercial Organic Analysis,*^ 2d ed., TL 

Methods for detecting admixture of foreign fats by pltyaical meane are 
unreliable. One of the best, which maybe of eerrice for preliminary test- 
ing, is that of Angell and Hehner. A pear-sliopod bulb of thin glstt is 
made of such size as to displace 1 ac. water, is weighted with mercuiy 
until it weighs 8.4 grans (52.5 grains), and the pointed end cloe^ by fuaiou. 
Tbe butter to be tested is fused iu a beaker over the water-bath, and when 
quite fluid ie poured out into a test-tube, about) inch diameter and 6 
inohes long, which ie kept moderately warm and upright until tbe fat has 
separated in a clear layer above the water, and then immersed in water 
at 15'^ (59'^ F.) until tbe fat has solidified. Tbe test-tube is then arranged 
u shown in Fig. 38, tbe bulb being laid upon the surface of the fat The 
water in tbe beaker ia now heated until the globular part of the bulb has 
just sunk below the lurface of the fat, at which time the height of the 
thermometer is noted ; this is the “ sinking-poiut.'’ 

The linking-point of pure butter ie 34\3 to 36*.3 (93^7-97^3 F.), 
that of oleomargarine ie lower, that of butter adniter- 
ated with other fate is higher. 

“Oleomargarine ie a product made in imitation of 
butter, which it resembles very closely in color, tests, 
odor, and general appearance. Under the original pa- 
tent, it is made from beef-fat, which is heebed, steamed, 
and subjected to pressure at a carefully regulat^^ temper- 
ature. Under this treatment it is eeporet^ iuto two 
fatty products, one a white solid “ etearine,’* the other a 
faintly yellow oil, “oleo-oiL’* Tide oil is then mixed 
with milk, the mixture colored and churned. Tlie sub- 
eequent treatment of tlie product ie the same ae that of 
butter. “Butteriue,** “suine," etc., are products made, 
by a modificatioQ of the above process, from beef or 
mutton tallow, lard, and cotton-seed oil 

Butter is frequently, and oleonuirgarine is always, 
colored with some foreign pigment, “ butter color," 
which is usually a preparation of annoto. 

Soaps— are the roeiailic salts of stearic, palmitic, and oleic acids : 
tbnee of £, No, and ore et^uble, those of the other metals insoluble 
those of Ns are hard, those of K soft 

Soap is made from almost any oil or fiit, the beet from oHvmIJ, or pea- 



put, or palm-oil, and lord. The first step in the process of manufacture 
ix tbe taponifiaUion of tbe fat, which coussta in the decom position of the 
glyceric eiben into glycerin and the fatty acids, and tbe combination of 
the latter with an alkane metaL It is usiially effected by gradually 
adding fluid fat to a weak boiling solution uf caustic soda, or ])otas8a, to 

373 

saturation. ^ From this weak solution the soap is separated by “ soltiog,* 
which consifte in adding, during constant agitation, a solution of caustic 
alkali, heavily charged with oommoa salt, until the soap separates in gru- 
mous masses, which float upon tbe surface and are separated. Finally tbe 
so^ IS preaaed to separate adhering water, foeed, and cast into moulds 

cwuiie soap— & 9 >o (U. S.) Sapo duru* (.Br.)— is a Na soap made 
from olive-oil ; strongly alkaline, hsrd. not grea^, very soluble ; containe 
21 per cent H,0. Sapo moilit {Br.) is a E soap made from olive oil, and 
contains on excess of alkali and glycerin. YeUow noap is made from 
^ow or other animal fat, and contains about * ita weight of rosin. 
EmpiaMrum plumbi {C.R; Br.) is a lead soap, prepared by aaponifying 
olive Oil with litharge. j b 

The soaps are decompond by weak acids, with liberation of tbe fatty 
jcul ; by compounds of the alkaline earths, witli formation of sn insolii. 
hie soap ; and iu the same way by most of the metallic saJta 

LBCITHZN&— NSRVE TISSUE. 

Leolthin— is a substance first obtained from tbs yoUc of hen's eggs, 
and subesquenlly found to exist in brain -tissue, particularly the gray 
substance, nerre tissue, semen, blood-corpuscles, blood-serum, milk, bile, 
and other aDimal tissues and fluida ’ 

As obtained from brain-tissue lecithin is a colorless or frintly yellowish, 
imperfectly crystaUine solid, or sometimes of a wszy consistency. It is 
very bygroscopio. It does not dissolve in H,0. in *which, however, it 
swells up and forms a mass like siarcb-paste. It diBK>lTes in alcohol or 
ether, very sparingly in the cold, but readily under the influence of heat. 
It dissolves in chloroform and in benzoL Lecithin is very prone to 
deoompositioD, particularly at slightly elevated temperatursa Its chlo- 
ride combines with PtCL to form aa ineoluble yellowuh chJoroplatinate 
When an aloobolic sedution of lecithin ia brought into contact with 1; 



solution of barium hydrate it 



hot 



lydraUitvislds barium glyctr^hotiphaie, barium $traraie, 
and cMine (sm p. 207). This decomposition indicates the oonstitution 



of lecithin and its relations to ibe fats. Olyoeropboephorio acid ia ortho- 
pb^borio acid in which an atom of hydrogen has been replaced bv the 
imivaleut remainder CR,OH— OHOH— left by tbe removal of OH 
from glycerin. 

/OH 
0=P— OH 

\O-CH,-0H0H-CH,0H. 

Id lecithin tbe remaining oihydrrl groups of tbe glycerin remainder 
are removed byimioD with tbe basic hydrogen of two molecules of stearic 
acid, and one of tbe two rsmsining baric hydrogen atoms of the phoo- 
pborio sod it di^layed by choline. It ia obvious that tbe number of leci- 
^ne is not limited to one, but that many may exist, and probably do, 
into wboss composition any one. or any oombination of two, of tbe fuids 
of the same senes as stearic acid may anisr. 



CH,— OH 



ni' 




0=P--O-H 

~ * rHaeUait.' 




rrn. W, 
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Merve-tiBSue, which is exceedingly complex in its chemical composi- 
tion, and whose cbemistiy is still in a moat rudimentary condition, seems 
to contain similar consHtuenU in its different parts, wbieb differ, however 
materially in their quantitative composition. 

Tbe following subetances have been obtained from cerebral tissue : 
Htneral Subsiance^ Product/* of* V^coDipueiiion. 

Water. . ^ Glyeeiopbospboric acid. 

PLosphatM of Na. K, Ca, Mg, OleophospLoric aoi.l. 

Feme onde. Volatile fattv acids. 

^icic oxide. Lsetates, 

IVnces of sulphates, chlorides, and Hvtwxau thins, 

fluondeo. XAnthine. 

Creatine. 

Albuminoitb. 



Substance related to myosin. 
Soluble albuminoid, coagulable 
76** (16T* F.l 
Casein (7). 



at 
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Org<M\ic Subatancet. 






Elaatlp. 

N e uroker&tiQ. 

Neuclein 

Cerebrin. 

The composition of white and 
abowD below : 



Lecithin. 

Fate (?). 
looaite. 

Cboleetenn. 

graj matter differa quaniitativelj, as 



TETRATOMIC ALCOHOLS. 

SsMBS -h ,0^. 

Very few of these compoonds have yet been obtained. They may be 
regarded as the bydiatee of the hydrocarbons C.H,.., \ as the glycols are 
the hydrates of tlie ethylene sehea 



Or*j Wi‘ile 

mfttMv, matter. 

Albuminoids 65.97 24,72 

Lecithin 17.24 0.90 

Cholflsterin and fats 18.09 51.91 

Cerebri 0.53 9.55 

Extractive matters, insoluble in ether 6.71 3.34 

SftlU 1-40 



Erythrite 



CH.OH 

(!»oh 

PhycUe — { =C,H,{OH), — 122 — is a product of de* 



CHOH 



GH,OH 



Cerebrln is a substance deposited in the crystalline form from hot 
etUero-alcoholic extiacU of brain- tissue. It is white* very light, odorless, 
and taetelees ; insoluble in water or in cold alcohol or ether. Its solutions 
are neutral. It does not cont&io phosphorus. 

The Bubetanoe known as proio^on, described by Liebreicb as having 
been obtained from brain 'tissue, would seem to exist there notably In the 
white substance of Schwann. It appears to be a compound formed by 
the union of lecithin with cerebrin. 

Neurolterstin is a eubetauce, occurring principally in the gny mat* 
ter, which ia insoluble in all solvents, and is not acted upon by digestive 
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eompoeilion of eryt^rine. which exists is the lichensof the genus 

rocc^a. It cxTStallisea in Ui^e, brilliant prisma ; v^ soluble in HO and 
is hot alcohol almost issohible in ether ; awestish in Wte ; its solutiosa 
neither aftset pK>laiuad light, nor reduce Fehling'a solution, nor are capable 
of fermenUtion. Its watery solution, like that of auger, ia capable of dia- 
tolving a conaidertble quantity of lime, and from this aolution alcohol 
fBedpitatea a de^te compound of erythrite and calcium. By ozida- 
tioD wit h p latinum black it yi^da er^fkropfvcso odd, G*H^O,. * With 
faming HaD, it forma a tetnmtio compound, which explod se under the 
hammer. 

ACZD6 DBRTFABLB FROM ERTTHRITSL 



THIRD aUlRTEB OF KTDROOARBOm. 

tena O.H,^ 

The terma of this aeriea et preaent known are 

AMtylsM OiHi ! OtoSaayleae 0«H« | Rabins Oi«Bia 

Ihyisae CiB« i Vslaiyleas. C»U, | Beaylens 0,«B«a 

Aoetylane^ASews — C,H. — 26 — erieti in coal gaa end le formed in 
the decompoaitioo, by beat or otbenriae, of meny organic subetancea It ia 
beat prepsfed by peeung t alow ouirent of eoel gaa through e narrow tube, 
travereea by induction a'wks ; directing the gaa through a eolutiou of 
cuprous chloride ; and ooUeoting and deeompomng the preci|ntaU by UCL 
It may be obUined by direct syntlieeie from H and C, l^ pfoducing the 
electric arc between carbon points in a glass globe ftlM with hydrogen. 

It ia a oolorieea gas, ratner soluble in H,0 ; has a peculiar, diMgreO' 
able odor ; such as is observed when a Bunsen burner borne wi^iin the 
tube. It forms explosive mixtures with 0. It unites with K, under the 
induence of the electric discharge, to form hydrocyanic add. Mixed with 
Ch it detonates violently in Hifmse daylight, without the eid of beet U 
may be mede to \inite with itself to form its polymeree benzene, 0^^ 
styrolene, and naphtbydrene, 

Its presence may be detected hy tbe formation in an ammoniacal aohi- 
tion of cuproui chloride of a blood red precipitate, which ia explosive 
when dry. It ia probable that enlodons which eometimee occur in brass 
or copper pipes, through which illuminating gee is conducted, are doe to 
tbe formation of this compound. 

lilucnlDsting gaa — is now maoufsetured by a variety of proosMst, 
almoat every company using some modification of the method, or of the 
nature and proportion of the materials ; thus we have gas made from 
wood, from coal, from fote. from petroleum, and by the decompodfcion of 
H.O and subsequent charging of the gaa with the vapor of naphtha. 
The t^^'picai proceea ia that in which the gaa ia produced by heading 
bituminouB coal to bright redness in retort. Aa it iasuea from the re* 
torta the gas ia charged with substances volatile only at high tempera- 
turea ; these are depoeited in the condenaera or coolers, and form coel- 
or gas-tthr. From the condeneere tbe gaa pasees through what are known 
lie Bcrubbera” end '* Ume-purifien.'' ia which it ia deprived of ammoni* 
cal compounds and other impuritaee. As it comes from tbe eondenesn, 
coiU-giis contains : 

* Aoet;leae. * fitjro1«D€, I f HydtogM. [ f Bjdrofa ml^Us. 

* Ethylene. * Nsphtheleee. : f Ctfboe tDooorvte. f CMboa dlselpua 

* Msnb'ffM. * Ace&spbtbslens. t I’erboo dlocidv. f Snl^ofstteQ 

* Batjleae. * FlQoreoe. f Attcccmim. drooerboBS 

* Propylene. * Propyl hydride t Cyanofeo. f Hitiofea. 

* Beoune. * Baty I hydride. f Salphoe 7 SDaa«&. f Aqaeoas vapot. 

In passing through the purifiers the gae ia freed of the impurities to 
a greater or less extent, and, ae usually d^vered to consumers, contame : 

* Marsh gss. * Ethylsae. I f Kitnfva. 1 1 Garbou wuMKiride 

* Acetylene. X Hydrogen. Ij Aqoeoa vapor. | y Cerboc dterid a 

* Vapors of Hydfoosrbons. 

* Ulammaling cooititaeata. f Imporltiea 2 Dllasnt 

14 



Tbeoretieally errthrito should, by aimple ozidafion, yield two acids ; 
one of the aeries C«H^O,, and another of the aeries n Although 

both of these aoide are known, only the fint^ orythrcglucic acidy has 
obtained by oxidation of erytiirite : 



CH,OH 

cIhoh 


COOH 

1 

CflOfi 


COOH 

I 

CHOH 


<^OH 


1 

CfiOH 


1 

CHOH 


«^OH 


(!:h,oh 


1 

COOH 




SovSNflaeio AdA 


^itMte «dd. 



Ttrtnrlo noidn — Addum (ariaricum (C. S.» Br.) — C,R,0^ 150.^ 
There exist four acida having the oompoeitioD which differ from 

each other only in their physical propertiea, and are very readily converted 
into one another : they are designated as : 1st, Biyfu ; 2d, ; 8d, /neo 

tioetarisrio odd; 4th, Bocemio add. Righl or Dtrirotoftarie oM crystal- 
Usee Id l%rge, oblique, rhombic prisma, having hemihedral facettea. Solu- 
tions of the acid and its salta are dex tj ogyroua. 

Lasvotartanc odd crystallizee in the same form aa dextrotartaric acid, 
only the hemihedral facettea are on the opposite sdea, so that crystals of 
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the two adds, when held facing each other, tppesr like the reflections one 
of the other. Its tidution and those of its wts are hevogyroua to the 
same degree that oorreepmding solutioue of dextrotartaric acid are dex- 
tr o gy rona. Baccmic odd ia a compound of tbe two preoeding it forms 
cryatais baring no hemihedral faoettea, and its aolutioue are aitbout action 
00 polarised hghi It ia readily aeparated into its oomponenU. /ijcdiup 
toriaric odd, although reeembUog raoemio acid in its crystalline form and 
inectivi^ with len^ to polarisM light, differs eaaentially from tbiit acid 
in that it cannot oe decomposed into right and left acids, and in xht 
meibod of its production. 

The tartaric acid which exists in nature is the dextrotartaric ; it 
occurs, both free snd in eomlAnation, in the eep of the vine and in many 
other vegetable juices and fruits. Although tlua is probably the only tar* 
terio acid in nature, oil four varieties may and do occur in tbe 

commercial acid, being formed during tbe process of manufacture, 

Tartaric acid is obtained in the srts from bydropotasric tartrate, or 
cream of tartar (g. v.). This salt is dissolved an H,0 end tbe solution 
boiled with chalk until its reaction is neutral ; calcic and potossic tartrates 
are formed. The issolaUe oslcic salt is eeparated and tbe potitasic aalt 
decomposed by treating the solution vrith ca^c chloride. The united de- 
posits of cakaum-tartrate are suspended in H^O, decompoeed with tbe pro- 
per quanta^ of HjSO„ the solution separated from the deposit of calcium 
eulphaie, and evaporated to cryetaUisation. 

Tlie ordinary tartaric acid crystallizes in large prisms ; vezr soluble in 
H^Oand alcohol ; acid in taste and reaction. It fuses at 170^ 1338^ F.) ; 
at 180” <356’ F.) it loses H.O, and is gradually oonverted into an anhy- 
dride; at 200^10” <322^-ilO«F.)it is decomposed with formation of 
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pyruoic C,H,0„ and pyrDtariaric odd, C.H,0, ; ti higW Umpeim- 
tureft 00^ CO, H,0, hydrocarbons and ehaz^oal are produced. If kept in 
fusion Borne time, two moleculeB nnite, with loss of n,0, to forta Mnlic 
or ditaiiaricQci I, 

Tartario acid is attKk^ by oxidising agent* with formatioo of CO,, H,0, 
and, in w>tue iusUncee, formic and oxalic acida Certain reduciug agents 
convert it into malic and auconic acida. With fuming HNO, it forma a 
dinitro-compound, which ia very unatable, and which, when decomposed 
below 36^ (96^.8 F.), yields tArtaric add. It forma a precipitate with 
lime-water, soluble in an exceee of H,0 ; in not too dunte solution it 
forma a precipitate with potassium sulphate eolation ; it does not 
itate witu the aalta of Oa. When heat^ with a nlution of auric chioj 
it precipitates the gold in the metallirt form. Aa its fonaola indicatee 
(see above), tartario acid ia tetratomie and dibasic. It has a great tan- 
den^ to tne formation of double salts, each aa tartar emetic (o. e.). 

When taken into the economy, as it constantly ia in the rorm of tar- 
trutea, the gmter part ia oxidised to carbonic add (carbonates) ; bni, if 
taken in aumcient qi^ntity, a portion ia excreted unchanged in the urine 
and MiupintioD. The free add ia poiaonoua in large doeea. 

Oitrio aold — ^ciium cUricum (U.8.» Br.) — C,B^O, + Aq — 192 -»• 
l^^is best considered in thie i^ace, althou^ its constitution it different 
from that of tartaric add. It exists in the juices of many fruits — lemon, 
•trawberrr, etc. 

It ii obtained from Icmoti'jttioe, which is Altared, boiled, and mcurated 
wi^ ohalL The insoluble oddum dtrate is eepanded end deoompoesd 
with H^SO^, the solution filtered, and ersporated to crystaUixation, 

It oryeislliaee in large, right rhombio prisma, wh^ their aq. at 
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100^ (212^ P.) : very soluble in water, lees soluble in alcohol, BpsringlT 
soluble in ether : heated to 100^ (212^ F.) it fuses ; at 176^ (84?^ F) it is 
decomposed, with lose of H,0 and formation of actmitio ocidy ; at 

a higher temperature CO, ia given ofl^ and Uaconic acid, C,HO/a&d 
ctfroronic acid, are formed. 

Concentrated E,SO^ decomposes it with evolution of CO ; oxidioag 
agents convert it into fonnic acid and 00,. or into eoetone and CO,, or 
into oxalic sud acetic acids and CO,. It is tet^onio and tribasic. In tbs 
body iU salts are oxidized to carbonatea. 

FOURTH 8HRIES OF HFDROOARBONB. 

SSRUX 
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— is from abim haUamea. It ia a tenacious semi^olid, of the coniistenCT 
of honey when fresh, e^rleas or yellowish, sticky, bitter in teste, and 
^ving a balmmift odor ; when long ezpoeed to the air, or when heated 
over if water-bath, its volatile oonstitueate are lost, a^ it is converted 
into a hard brittle mam Venice iurpentitf — prodneed from lofix Europtx^^ 
is a thick, viscid Bqnid, yellowiah or greenish in color ; soluble in alMhol ; 
does not eoncrete as readily as other turpentines. Chian iujpeiUine, the 
product of pittad^ia fcre&iniAus, is a thick, greenish-yellow liquid. 

Vjmr9 or Tuamrm — Oii ^titrpcniine — ^pirilsofiurpenHne — Oleum 
{U. &, the vbUtiJe product of the distillstion of tur- 

pentine. It is not identical vrith terebenthene, although that substance is 
its main oonstitosnt ; it contains also hydrocarbons isomeric with turpen- 
tine and subetances contaming oxygen, which either pre-exist in the tuiyn- 
tine. or, more usuelly, result &om the method of preparing the oil. mien 
recently distilled, it is a colorless, limpid, neutnl liquid ; ep. gr. 0.8C ; 
ususlly Levogyrous, sometimes de itw^m^ ua When exposed to the air it 
rapidly becomes yellow and viscid. The action of reagents upon it is 
praetic^y same as upon terebsnthene. 

The outthqr of ieoEptfidee existing in oil of turpentine is very great ; 
some are optically active, others inactive ; they also vary in their sp. gr.. 
fustng- or boiling-pointa, and capadiy for absorbing oxygen. 

iMmeros nr Terebunthune.^iliere exist a great number of bodies, 
the produets of distillatioD of vegetable fubstauces, which are known as 
eessAcsi, essmhaf oiU, volatile aiU or didttfed oiU. They resemble each 
other in bsiag odorous, oily, spsringlv soluble in water, more or less soluble 
in alcohol and ether ; colnrlsM or yellowish, inflsmmable, and prone to be- 
come resinous on exposure to air. ^ley are not sim^ ohmiosl com- 
pounds but mixtures, and in many of Hiem the prindp^ ingredient is a 
hydrooirboil, iaoaaric with terebsnthene. and consequently having the 
compomtion Some contain hydrowbona, others aldehydes, acet- 

oneq nhenok, ud ethers. 

Of the numerous other hydrocarbons closely related to terebentbene, 
hot two require further eozuudtrmtion is being the prbdpsl oonstitoenta 
of eatntkhoue and guUa-perctA 

OsgutohoQO' /ndifl-niAfesr— ‘ii a peculiar substance existing in sua- 
penrion in the milky juioe of (^uite a number of trees growing in warm 
chwatea It is, when pure, a mixture of two bydrocvbooe— ceoulc^nit 
and isopmis, C.n,. 



But one of the lower terms of this series is known ; this is valyieney 
C„U,, obtained by the action of an alcoholic solution of potash on vslsry* 
lene dlbromide. Itia a liquid, boiling at 46^ (118* F.). 

Among the higher terms of the senes are many subdanoea of industrial 
and medical importance. 

TerebeotbCDe — — 186 — is the type of a great number of iso- 
meric substances existing in the volsftia ode or eaeeruxe. It is the chief cm- 
ftiiuent of oil of tuipentme. 

To obtain it in a state of pwity, oil of turpentine is mixed with an 
slkaline carbonate, and distUled in vacuo over a water-bath, or hj fn^ 
tiouil distillation of the crude oil, those portions being coUeoted which 
pass over at about 166* (872*.8 F.). 

Pure terebenthene is a colorless, mobile liquid ; has the peculiar odor 
of tarpeDtine; boili at about 166* (Sl2*.8 f%); boras with a mnokf, 
luminous flame. Obtained from the turpeDtiae of pifius meritifus, ii is 



Ine commercial article is yellowish-brown ; sp. gr. 0.919 to 0.942 : eof^ 

a of a „ . 

alcohol, both of which, however, it abeorbe by long immenion, th^ormer 



flexible ; almost impsnnsable, but still o^abls of acting se a dialycmg 
membtmne when used in sufi^nily thin Isyen. It is insoluble in B,0 inl 



hevogyrouA purified by distillation in vacuo, [sU = ~41*.8fl, by frac- 
tion^ distillation. [a]» is — 40*.82 ; that obtainM from pwue auetnlie s 
dei tfotfv r ou a. [a](» = I8*.9 ; specific gravity at 0* (83* r.) s 0.8767. 



It ausorbe oxygen npidly fium the air, whether pure or in tbs oom- 
^ becoming thick and finally gummy. Oxidiiinf agrata, 
attack it energetically, causing it to ignite and oura eud- 
antioa of • lanre vclume <4 carbon. HC7 uaitee with at to 



mereial emenee, 
such os HNO,, 
dealy, with sepantioa 



form a number of compounds, as do also HI and Htfr all the compounds 
having the odor of esmpbor. When mixed vrith HNO,, dilated vriu iIcck 
boL and exposed to the air. it forms a crystaOine peeudo-glyooL terpvf. 
01, Br and 1 form compounds of substitution or of lulditioa. 

Tn tfU ' i ' LVfc — (C 5.) is the name given to the concrete 
juice of various species of trees of the genera Finmi Abiee, and lorix, 
which coneist of terebenthene. ita isomeres, and resmoua and other sub- 
stances. The product diffsn in comporition and propertiM according .to 
the kind of tree from whidi it is produced. 

IV fide turpeMine — Common Ameneon fvvpenriiie— obtained fms Pinuf 
jjoluatru and P. tofda .* ia yellowish-white, semi-fluid nt summer tempera- 
ture, hard and solid when cooled ; on exposure to sir it beoHnes dry, hard, 
and brittle. It is usually subjected to diatillation near the place of its col- 
lection, by which procees it is separated into the volatile odi or essence of 
(9. al, and rosin, or colophony (9. v.). European turpentine 
Bordeaux lurpentinc-^htemed from P. eylveetrie and P, maritima. Caneds 
turpentine — Canada icZsam — Baleom cf ^ — 2krs6eniktna caiudensu (C. &) 



to the extent of 26 per cent, and the Isttv of 20 per cent, of iisovrn 
weight \ it is soluble in ether, petroleum, fatty and essential oils ; ita best 
solvent is carbon disulphide, either slooe, or, Mtter, mixed with 6 parts of 
sheolute slooboL 

It is not acted upon by dilute mineral acids, but is attacked by ooocen- 
trated HNO. and and especially by a mixture of the two. Alkalies 

tsnd to render it toogber. slthou^ a solution of soda of 40* B. reudsrv it 
•oft after on immersion of a few hours. Cl attacks ii after a time, de- 
priving iiof its elicticity, and rendering Hhard and brittle. When heated 
It beoomee viseous at 146* (298* F.). and foaea at 170»-160* (847*^866* F.) 
to a thick liquid, which, 00 oooh^, renudns sticky uid <mlj regmna its 
primitive chancier after a long tihae. On contact with flame ii ignitea 
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bunuDg with a reddish, smo^ flame, which is extinguished with dii> 
fleu^. 

T^e most valuable pi s qi er ty of india-rubber, apart from its ela^ tici^, 
is Hint which it pumemes of euisruig luto oombinstion with 8 to form what 
is known as vulcamzed rubber, whico is produced by heating together the 
normal caoutehoueand S to 180*-160* (266*-802* Fi). Ordinary vulcauised 
rubber diffuw materially from the nstunl gum ia its properties \ ite elw 
tici^ and flaxibUity are much increased \ it does sot harden when ex- 
posed to cold ; it Qi^y fusee it 200* (892^ F.) ; flnaUy, It resists the action 
of rMgents, of eoWente, and of the atmoephere much better tnan does the 
natural gum. 

Frecpiently rubber tubing is too heavily charged with sulphur foi cer- 
Urn chemical osea, in which case it may be desuipburized by boiling with 
dilate caustic soda solution. 

Bard rubber, wdcaniiCj or ebonite, is a hard, tough variety of vuloanixcd 
rubber, Boaoeptible of a go^ polisb, and a nou-conductor of electricity. It 
contains 30 to 86 per cenk of S (the ordinary Tolcanixed rubber contains 
7 to 10 per cent). 

Gutta-peroha — is the concrete juice of ieonandro guUa. It is a tough, 
inelastic, brownish substance, having an odor flimilar to that of caout- 
chouc ; at ordinary tempeiaturee it is rather hard, but when wanned it 
becomes eoft and may be moulded, or even cast, so aa to assume any form, 
which H retains on cooling \ it may be welded at slightly elevated temper- 
atures, is a good insulating and waterproofing material, and is tough and 
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pi i Able. It ifi ingolubl^ in wAter, elkaUne Bolutionn, dilute adda. inciud> 
iog bjdrofiuoric, imd in fatty oils ; it is soluble in benzene, oil of tui^ntiae. 
essential oils, chloroform, and especisUv in carbon disnlphide. A solution in 
chloroform is known ns /raumo/irine or TAq. gnttay*rtktF {C.S>), and is osed 
to obtain, by its evaporatiou, a thin film of gnttA>percba over parts which 
it is deaii^ to proiaut from the air. It is attacked by HKO, and H,SO.. 

Wben expo^ to air and light, it is gradually ek^ged from the but- 
face inward, assuming a sharp, acid odor, becoming bard and cracked, 
and even a conductor of electniaty^ 

Gutta-percha is a more complex substance than caoutchouc, and 
to be made up of three substances : Guifa, 75-82 per cent, a white, 

tough suhstauce, fusing at 160^ (802“ F.)> soluble in the ordinary eolvente 
of gutta-percha, but insoluble in alcohol end ether, d/tone, 14- 

18 per cent., a white, crystalline reain, heSTier than wstar, fuaibU at 160“ 
(820'^ F.) ; soluble in benzene, essence of turpenUne, carbon disul|ddde, 
etlier, chloroform, and hot absolute alcohol ; not attacked by HCL Flu- 
viaUy 4-6 per ceui, a yellowiah resin, slightly heavier than water, 

hard and brittle at 0^ (82“ F.), soft at 60“ (122' F.), liquid at 100^ (2l2“ 
F.); soluble in tbe aoWente cl gutta-pereba. 

Camphors and Realna.^Mo«t of tbs essential oUa yield on disfiiln- 
tion two producte of diflerent boiling-pointa ; one of these is a bydrocarboo, 
in most instances of tbe terebenthene series, liquid at ordiuaiy Utopera* 
turss, and aometomes known as an eUtfpUne. The other, of higher boiling- 
point, and solid at ordinary temperatures, designated u is an 

oxidised product, and either exists as such in the Tegetable exudation, or 
is piYKluced under subsequent treatment The cnmphon are probably 
aldehydes or alcohols corresponding to hydrocarbons related to tereben- 
thene, although their cod stitu tion is still uncertain. 

Comm oi ( oazn phor- ’Japan camphor — Lourrl eamj}hor — CamphoHc 
aldehyde-^ Camphora {U. 5.. Ur,) — ‘152. — Three modifications are 
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known, which seem to differ from each other only in tbsir action upon 
polarised light: (1.) Dcxiro camphor = eomphare qfftcinarum; obtained 
from huruH camphorn — \aU — 4^.4. (2.) Zneuo camphor ; obtained from 

matrxcaria postteniKTii— M, az — 47“.4. (8.) Inactive camphor, obtained 

from the essentUl oila of roesmary, atge, Uvimder, and origanum. 

The first is the ordinary camphor ^ the ah^a It is a white, trioiln- 
cent, crystalline solid ; sp. gr. 0.98^^.996, hot and bitter in testa ; aro- 
matic ; sparingly soluble in H.O ; quits eolb^s in ether, acetic acid, 
metbylic and et^lic alcohols and the oils ;• fusee at 175“ (847“ P. ) ; boils 
at 204“ (899“.2 F.); subtimee at all tempsratorea 

It ignites readily and bams with a luminous flame. Cold HKO. dis- 
solves it, and from the solution ^0 predpitatee it uncbange<l. Boiling 
HNO^ or potassium pcrmsDffanate, oxidizes it to deatro c^npkoric sc/tf, 
CoDoentrated K SO, forms with it a black wlutioD. from wliicb 
H tl precipitates an oily material csUsd camphene. Distilled with it 
yislds Cl/mens, 0,,H Alkaline solutions, by long hasting under preseuro, 
oonTsrt it into camphic acid, C, and bcmeol. Cl attacks it with 

difficulty. Br unites with it to form axi unstable compound, which forms 
ruby*nra crystals having the compoeition These ciystala 

when besM to 60“-90“ (176“ -194^ F.), fuse ana give off HBr, then re- 
mining an amber-colored liquid, which solidifies on cooling and yielda 
by recrystallUstion from bcil^ aloohol, long, hard, rectangular ciTetels 
of monohromo oamphor^’Camphora monohromata ( V. 5. )— 0,,B.^OBr. When 
vapor of camphor ia pnmni over a mixture of fuaed potash sou lime, heated 
to 800“-400“ (672 “-t 52“ F. ), it unites directly with the potash to form the 
E salt of cantj^oUc acid, 

Bomeol — Borneo camphor — Camphol — Ch»iphyf o^coAof— C,^H,,Ck— 
154— ia usually obtained from dryobalanopa camphon, although it may bo 
obteined from other plants, and even artificially by the hydrogenation of 
laurel eampbor. Tbe product from tbeee different sources is the esme 
chemically, so ter aa we can determine, bnt varies, hks tbe modificatkma 
of camphor, in its nction on polarized ligfat 

It forms imail, white, tran^iarnnt, friable crystals ; has an odor which 
rsosUs at ths same time those of laurd camphor and of pepper ; hae a hot 
taste ; b insoluble in water, readily soluble in alcohol, ether, and acetic 
acid ; fnaee at 198“ (888“.4 P.). boUs at 212“ (418“.6 F.). 

It b s true alcohol, and enters into doable decompomtion with ecide to 
form ethers When heated with P,0^ it yielcb a hydrocarbon, bomme, 
C M . Oxidised by HNO„ it b converted into laurel camphor. 

^ meathol-iten^M efcoAof— 158--exiM in eseential oil cl 
peppermint. It crystallizes in oolorlsM prisms ; fiiabU at 96“ <96“ .8 F.) ; 
sparingly soluble in water ; readily solnble ia alcohol, ether, carbon disol- 
phide, and in acids. Correspondmg to it are a series of mcnlAvf ethers. 

Shioelyptol — O,^^oLl80^b contained in ths leaves of eucoh^tts 
gichulus i it b liquid atordin^tempsntares, and boib at 176“ (847 F.) ; 
by dbtillation with phosphoric anhydride it yields eucofyptene, C.^H . 

Terplne — Tertbentkene — C„H^,,2RO + Aq — 172 + 18-—b 

somstimes spontaneously deposited from oil of turps o tine containing 
water ; it may be obtained frequently agitating for a month or more a 



mixture of oil of turpentine alo^ml, and ordinary nitric acid. It forme 
film, rhombic prisma; sp. gr. 1.0994; sparingly soluble in cold 

nraUr; s^nl^ in bi^ water, aloi^ol, and ether; fusible at 108“ (217“.4'F.). 

Teiplsol — (C,,H 290— b fonned wben teroine in sola tion in 

wiRD water ia tisetea with a voy small quanti^ of H,BO, or HCl, and 
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distilled. It b a colorless liquid ; has an odor of hyacinth ; sp. gr. 0.862 ; 

at 168“ (834“.4 F.), at which tompcrsture it suffers partial dscompo- 
rition. It appears to posaese the function of an ether. 

Reeljuh— are generally the products of oxidation of the hydrocarbons 
allied to terebenuene ; are amorphous (nrely crystalline) ; insoluble m 
water ; soluble in alcohd, ether, and emences. Many of them contiiin 

They may be divided into several groups, according to tbe nature of 
their constituents : (1.) Balaama, which are usually soft or liquid, and 

are dbtingnbhed by containing einecmic or berioic acid {q. v.). Tbe 
principal memben of thb group are benzoin, liquidambar, I'eru baUam, 
myrax, and 6abam te/u. (2.) OUcnruinz oonsbt of a true resin mixed 
with an oil, and usually with an oxidized product other than dso runic or 
bansoic acid. Tbe prind^ members of thb group are Bvrgrtndy and 
Canada pilch, Mecca balmm, and the resins of capneum, ropaiva, cubebz, 
demi, laUtanum, and fupuftn. (3.) Owm-reeinn are mixtures of true resins 
and gums. Many of them are possessed of medicinal qualities ; aloe$, 
ammoniac, aae/(Btida, bdellium, euphorhium, galbanum, gamboge, guaiac, 
myrrh, olibanum, opoponax, and zcommony. (4.) 7Vue reWaHore hard sub- 
stances obtainable from tbe members of the three previous classes, end 
coDtaining neither eesences, gums, nor aromatic acids Such are colophony 
or roeiu, copal, dammar, dragons Wood, Jalap, lac. nuuUc, and eandanux 
(5.) Foexd rceine, such as amWr, atphait, and ozocerite. 

C A RBOHY DRATES. 

These substances sre composed of C, H and 0 ; they all contain C,, 
or some multiple thereof; and the H and 0 which they contain is always 
in the proportion of ^ te 0. Their constitution is still unknown ; prob- 
ably some are aldebydee, others alcohols and others ethers. Most of 
them are eonstituente of animal or vegetable organbms, and have not been 
obteined by complete syntheab 

They are divisible into three groups, tbe members of each of which 
are isomeric with each other : 



L Gujcoszs. 

.(CAA) 



-i-Qh 
(Desenes.) 
— Lwvnlees. 



-t-OsteoSoee. 

leoriie. 

~8orblD. 



H Saccuahosm. 

^Ssceheross. 

-I-Lsotose. 

-i-HalteM. 

^-MsIiioM. 

•fTrebakwe. 

-4-ll7vees. 

Bjosoth 
^Pvsescoh 



UL Ahylohss. 

Btsrck. 
H-Olyeoeeu. 
^Dexintu 
— IfioUu. 
Tnolein. 
CelloloM. 
Oamx 



Ohioooes, C.H,, 0,-180. 

Oltxoooe — Orape-eugar — Dextrose — Liver’sugar — Diabetic sugar. — The 
substance from which thb group takes ite name existe in all sweet and 
ociduloufl fruits ; in many vegetable jnicee ; in boxmy ; in tbe animal economy 
in tbe con ten te of tbe intestines, iu tbe liver, bUe, thymua, heart, longs, 
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Mood, end 10 small quantity in the urine. Paibologioallj it b fonnd in 
tbe odiva, permiratioo, fieces, and largely increased in the blood and urine 
in dUd^et^ meuitus (see below). It may also be obtained by deoomposi- 
tioD of oertain vegetable sobstimoes oallM gfucoeidee ( 0 . u.]. 

It b prepared ortificiulJy by heating starch or o^ulose for 24 to 36 
hours with a dilate mineral acid (afiOJ), Gluooee obtained by thb 
method b Uable to ^ntaminatioo with traces of arsenic, which it receives 
from the H^dO.. Btereh is also couverted into glucose by tbe iuflaenoe of 
dioelate. fcvmed during tbe germination of grain. 

Oiucoee crystallizes with diflkulty from its aqueous solution, in white, 
opaque, ^leroidsl mosses cootoining 1 oq.; from alcohol in fine, tnns- 
parent, aainydroas prisms; at about (140“ F.) in dry air tbe hydrated 
variety loses H O. It b soluble in all proportions in hot H,0 ; vsrv solu- 
ble in cold HD ; soluble iu alcohol. It u less sweet and less soluble thin 
cane sugv. Its solutions are dextrogvrous : [aj » = -f- 62“.85. 

At 170“ (33'<“ P.) it loses H 0 ami b wmverted iuto gfiirwun, C,H„0,. 
Hot dilute mineral ncilv converi it into a brown substance, ulmic acid. 
and, in the presence of air, formic tedd. It dissolves in concentnted 
H,^., vrilbout coloration, forming Bulphoglucic acid. Cold concentrated 
HHO, converts it into HUro-gliteose ; hot dilute H^O, oxidizes it to a 
mixture of oxalb aud oiysaccharic acids. With organic acids it forms 
eUiere. Ite solutions dbeolve potesb, soda, lime, bi^to, and the oxides 




GRANDDAD’S BOOK OF CHEMISTRY 



186 



MEDICAL STUDENT’S CHEMISTRY 



of Pb ftnd Ou. wbicli it forma compounds. When its eolations are 
heated with on alkali they assiune a yellow or brown color* and give off a 
molaase^Iike odor, from the formation of glucic and acids. Glu- 

cose m alkaline solution eserta a strong re<luciDg artion, which is favored 
by beat ; Ag. Bi, and Hg are precipitated from their ealts; and cupric are 
reduced to cuprous ooropouiuls with separation of cuprous oxide. In 
the preseuce of yeast, at suitable temperatures, glucose undergoes alco- 
holic fermentation. 

Phtsioloowal. — T he greater part of the glucose in tbs economy in 
health is introdiic^ed with the food, either in its own form or as other car- 
bohydrates. wbiob by ^ligestion are cou verted into glucose ; a certain 
quantity is also pro<luced in the liver at tlie expense of glycogen, a for- 
mation which cm^tini;es for some time after death. In some forma of 
diabetes the production of glucose in the liver is undoubtedly greatly 
increased. The quantity of sugar normally existing in tlie blood vm*iea 
froTu 0.81 to l.!18L part per tbouaand ; in diabetes it rises os high as 5.d 
parts per tbouHtuid. 

Under normal conditions, and with food not too rich in starch and 
saccharine materials, the quantity of sugar eliminated ss such is exceed- 
ingly small^so small indeed that some observers have contested the fact 
of uuy being eliminated in health. It is oxidized in the body, and the 
ultimate pro lucta of such oxidation eliminated as CO, end H,0. Whether 
or uo intermediate products are formed, is still uncer^n ; the probability, 
however, is that there are. The oxidation of sugar, is impeded in diabetea 
Where this oxidation, or any of its steps, occurs, is at present a matter of 
conjecture merely ; if, as is uauslly believed, glncoee disappears to a 
marked extent in the passage of the blood through the lungs, the fact is a 
strong support of the view that its transformation into CO, and H,0 does 
not occur as s simple oxidation, as the notion that sugar or any other sub- 
stance is burned ” iu the lung, beyond the small amoont required by the 
nniritioo of the organ itself is scarcely tenable at the present day. 

So long as the quantity of glucose in the blood remains at or belov 
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the normal percentage, it is not eliminated in the urine in quantities 
appreciable by the teats usually employed ; when, however, the amount 
of glucose in the blood surpasses this limit from any cause, the urine 
becomes saccharine, and that to an extent proportional to the increase of 
glucose in the circulating duids. The causes which may bring about such 
an increase are numerous and varied ; many of them are* eotimy consistent 
with liealtii. and tiie mere presence of increased quantities of sugar in the 
urine is no proof, taken by itself, of the existence of diabetes. 

Sugar is dctectablo by the ordiaary testa in Uie urine under the fol- 
lowing oircumstanoes : 

In the urine of pregnant women and during lao 
Ution. It appears in the Utter stages of gestation and does not disappear 
entirely until the suppression of the lacteal seoretion. 

(2.) In small quantities in sucking children fiom eight days td two and 
one half months. 

f$.) In the urine of old persons (seventy to eighty years). 

(4.) In those whose foc^ contains a large amount of starchy or sac- 
charine material. To this cause is due the apparent prevdence of 
diabetes in certain localities, as in districts where the different varieties 
of sugar are produced. 

PathologicaVy. — (1.) In abDormally stout persons, en^ially in old per- 
sons and in women at the period of the menopause, ^e quantity does 
opt exceed 8 to 12 grams per 1,000 c.c. (d. 5-5.5 grains per ounce), and 
disappe^ when starchy and saccharine food is withheld. This fom of 
glycoeuria is liable to develop into true diabetes wheu it appears in young 

pei'SODB. 

(2.) In diseases attended with interference of the i*eepiiatory processes 
• lung diBeoees, etc. 

(3.) Ilk diseases where there is interference with tbe hepatic circulation 
— hepatic congestion, compression of the iiortnl vein by biliary calculi. 
ciiTliosiw, atrophy, fatty degeneration, etc. 

(4. ) In many cerebral and cerebro-spinal disturbances — general paresis, 
cleinentia. epilepsy ; by puncture of the fourtli veuf ride. 

(6.) In iiitermittent and tophus fevers. 

(5.) By til e action of many poluns— C&rbOu monoxide, arsenic, chloro- 
form, curari ; by injection into on artery of ether, ammonia, phosphoric 
acid, sodium chloride, amyl nitrite, glycogen. 

(7.) In true diKbetes the eliminatiou of sugar in the orine is conetaDt, 
unlesa arrested by suitable regulation of diet, and not temporary, as id tbe 
conditions previously mentioned. Tbe quantityof urine is incrcaoed, some- 
times enomonsly, and it is of high sp, gr. The elimination of urea is in- 
creased absolutely, oitliough the quantity in 1,000 c.c. may be less tlisn that 
normally existing in that bulk of urine. The quantity of sugar in diabetic 
urine is sometimes enormous ; an elimination of 200 grama (6.4 ounces) 
in twenty-four hours is by no means uneommou ; iustaoces iu which tbe 
amount has reached 400 to 600 grams (12.9-19.3 ounces) are recorded, and 
one case in which no less than 1,376 grams (45 ounces) were diachorgad 



in one day. 'Hie eUminstiou is not tbe same at all bouja of the day ; 
during fbe night leas sugar is voided than during the day ; the hourly 
eUmination increaaea after meals, reaching its maximum in *4 hours, after 
which it diminiahea to reach the minimum in 6 to 7 hours, when it mav 
disappear entirely : this variation is more pronounced the more copious 
the meal. It ia obvious from the above, that, in order that quaotitatiTe 
determinations of sugar in urine shall be of ^uc, it is necessaiy 
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that the deteraunation be made in a sample taken from the mixed urino of 
twen^-four boora. 

The relation existing between tbe quantity of sugar in the blood aud 
its elimination by the orine in diabetes is well shown by tbe following re- 
solta of Pavy, which also ebow the beneficial effecta of reetrictisg tbe diet : 



1 

i 

1 


CeiB^ m«oD. 


QeeeUtvta StMctOa 1 
Mbuvi. frevily. 
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Cms 11 Ewuictvd diet 
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Case ni. ReethotHi diet 

CeM IV. Pertiy nelrieted diet . 
Pees tv. P*nJy reetiieted diet, t 
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1088 

1086 
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751 . 0 gTami>. 

883.0 grame. 
848.8 fvmma. 

567.7 gr«me. 

118.8 fTV&e. 
81.81 fTSKDe 

14.40 graat. 


S.768 
8.845 
2 688 
4.870 
2 788 
1.848 

1.545 



AjvALTTic-a. CaASAcms. — A aaccharine urine is usually abundant in 
quantity, pale in color, of high sp. covered with a persistent froth 
on being shaken, and ezhalss a peculiar odor ; when evaporated it leaves 
a sticky rsoidue. Tbe presence of gluoose in urine is indicated by the 
following teste ; 

I/tJu! urine be Muminou$, u inditpemabU (hat the albumen be eeparoled 
before ang the teeU for tugar are applied ; this is done by adding one or 

two drops of acetic acid, or, if tbe urine be alkaline, just eoou(^ acetic 
acid to turn tbe reaction to ociil, aud no more, besting over the wster-bith 
until the albumen has separste<l in fiocks, and filtering. 

(1.) When examined by tbe polarimeter (see p. 36) it devistcB the 
plane of po laruattiou to tbe right 

(2.) vHieo mixed with an equal volume of liquor potass u nnd heated, 
it Ume yellow, and, if sugar be abundant, brown. A luolaeees-like odor 
is obeervsble on adding HNO, (Moore’s test). 

(3.) Tbe urine, rendered faintly blue with indigo solution and faintly 
alkaline with eodiuin carbonate, and heated to boiling without agitation, 
tume violet and tbeu yellow if sugar be present ; on agitation ^e blue 
color ia restored (Mulder-Neubeuer test). 

(4 } About 1 o.c. of tbs urine, dilut^ with twice its bulk of water, is 
treked with two or three drops of cupric sulphate solution and about 
1 c & of caustic potasss solution ; if sugar be present the bluish precipi- 
tate ii diMolved oa agitation, forming a Uue oolution ; the clear blue fluid, 
when heated to near boiling, dapoeita a yellow, orange, or red precipitate 
of cuprous oxide if sugar be present (Trommerk tMt). In the appUra- 
tiOD of this test an exceaa of cupric sulphate is to be avoided, lest the 
color be masked by the formation of tbe blnok cupric oxide. Sometimes 
DO precipitate ie formed, but the liquid changes in color from blue to 

C m ; this occurs in the presence of small ^uantitiea of cupric aalt and 
qoaatitiea of sugar, the cuproua oxide bemg held In solution by the 
esceaa of gluooee ; in this case the test is to be repeated, using n sample 
of urine more diluted with wattf. In some inatancee, also, tbe reaction 
la interfered with by excess of normal cooetituente of the uriae, uric acid, 
creatinine, coloring matter, etc., and instead of a bright precipitate, a 
muddy deposit is fanned ; when this occurs the urine is heated with ani* 
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mal charcoal and filtered ; tbe filtrate evaporated to dryness ; tbe residue 
extracted with alcohol ; alcoholic extract evaporated ; the residue re- 
diaoolved iu water, aud tested as described above. 

(5.) Pour or five c.c. of Fehling’s solution {see p. 287) are heated in a 
test-tube to boiling ; it should remain unaltered. 11a e urine is then 
added guttatim ; if it cbntais sugar, the mixture tiuijs green, and s yellow 
or red precipitate of cuprous oxide ia foTTned, usually darker in color than 
that obtained by Tkommer's test The absence of glucose ia not to be in- 
ferred until a balk of urine equal to that of tbe Fehling’s solution used 
has been added, and the mix tiie boiled from time to time without the 
forriiation of a precipitate. This testia tbe most convenient and the most 
leliable for clinical purposes. 

(6.) A few C.C. of the urine are mixed in a test-tube with an equal 
volume of solution of sodium carbonate (1 jrt. ciystaL carbonate and 3 pta. 
water), ii few granules of biamuth subnitkv.to ai*e mUle^l, and tbe mixture 
boiled for some time (until it begins to '* bump,” if necessary). If sugar 
be presenti tbe bismuth powder turns brown or black by rednetion to 
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elementary biamutk (Boeitger’s test). Xo other normal conetitnent of the 
urine reacto with this test ; a fallacy is. howeyer, poesible from the pree- 
cnee of some oomponnd, which, by giying op sulphur, may cauae the 
formation of the black bismuth snlfiiide ; to guard against this, when an 
affirm atiye result has been obtmne<l, another sample of urine is rendered 
alkaline and boiled with pxiJverized litharge ; the powder should not 

turn black, ^ 

(7.) A. solution of sugar, mixed with good yeast and kept at 36 (i7 
F.) is decompose<l into CO, and alcohol. To apply the fermenUtion-tset 
to urine, Uke three test-tubes, A, B, ond C, place in each some washed (or 
compreseed) yeast, fill A completely with the urine to be tested, and place 
it in an inverted poaition, the mouth below the surface of some of Uie 
same urine in another vessel (the entrance of air being prevented, during 
the inyersion, by closing the opening of the tube with the finger, or s cork 
on the end of a wire, until it lias been brought below the surface of 4he 
urine), Fill B completely with some urine to which glucose has been 
added, and C with distilled water, andinyert them in the same way as A ; 
B in saccharine urine, and C in distilled water. I.eaye all three tubes in a 
place where the temperature is about 25® (77® F.) for twelve hours, ttd 
then examine them. If gas have collected in B over the surface of the 
Uquid, and none in A, the urine is free from sugar ; if gas have colled m 
both A and B, and not in C, the urine contains sugar : if no gae wve col- 
lected in B, the yeast is worthless, and if any gas be found in C, the yssA 
itself has given off 00,. lu the last two cases the process muetbe repeated 
with ft new aample of yeast. 

Quantttattvb DpTERKWATWif or Glucose. — (X.) By the ftolanmeier. 
The filtered urine is observed by the polariscope (see p. 38) and tlie me^ 
of half Q dozen readings taken ae the angle of deviation ; from Ihii the 

percentage of sugar is deternuned by the formula “ which 

n s the weight, in grams, of glucose in 1 oc. of urine ; a = the angle ^ 
deviation ; f = the lengtli of the tube in decimeters. The name fimula 
may be used for other eubeUncee by substitntmg for 62.86 the value 
for that substance. If the urine contain albumen, It most be removed w- 
fortdtetermining the value <l 

(3.) By ••peeific {rmoily : PoAerf's The a gr. of the unne la 

aaiu/uUy determined at 26^ (77' F.) ; yeast is then aad^ and tbe mixtsou 
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kepi at 26® (77® F.) until fenpentatkw is eompleU ; the sp. gr. is 
observed, and will m fi^und to be lower ihso bmrs. Ibeh degreeo£miA- 
inution represents 0.2198 gram of sugar la 100 uc. (1 gmo psr ounce) 
of urine 

(8.) By FahBng'a iolehon.'^Of tbs msay fonaulw for Fehha^s solu- 
tions. the one to which we g^ve the preisTenes is that oi Dr. PiliM Two 
nolutionaare required : 

L Ooprifl sulphate (pure, niystals) 5L98 gnma. 

Water 60a0c.a 

n. Boobelle salt (pure, oTStsls) 8™^ 

hydrate eolutioA, gr. 1.12 1000.0 e.o. 

When required for use. one volume of Ho, L is mixed with two vuW 
of Ho.^ Tbe ooppsr oontuined in 20 ec, of this mixture is pre- 
uipitsted as cuprous oxide bj 0.1 mm glucoes. 

Trt Am mIbZiab. 30 O.A. of the mixed sohitio&s are ulacsd in a fissk 



some of the finid fnun the fiask at the end of tiie leaction ; a poHioii of 
the filtrate ia trid TilTitt d with acetu aod and treated with potessium far- 
ro^a&ide solutioo ; if it tun roddiah brbwn tbs reduction has not bean 
eom|ileta, and the rseoli is sfleetsd with a plus error. To another porticn 
of the filtrate a law drops of cupric sulphate eolDtion are added and the 
mixture boiled ; if any pseopitRon of cuprous oxide be obesrved, an ex- 
esM of urine hM been and tbe result obtained is less than the true 



one. 



eipitsted as cuprous oxide bj 0.1 mm glucoes. 

use the solution, 20 o.c. of the mixed sohitaoas are ulacsd in a fissk 
of 260-300 uc. «^Mwity, 40 c.u of dietiPed wstsr are soded, ths wh^ 
thoroughly and heated to hoihng. Ou the other hand, the urine 
to be tested ia diluted with four tunes its volume of water if poor in su- 



dw dspoR obtained in tbe qualitaave testing) ; the water ana unot are 
thoroughly mixed and a burette filled with tbe mixtan. A few drops ^ 
aqua are added to the Fehting’s solution snd tbe diluted urine 

added, in portions toward tbe end, until the blue eolor is entirely 
disehsrged-~the oon tents of the fissk beihg made to boil briskly bstw ssn 
each addition from the burette. When the Iknud in the fissk shows no 
Ifiue color, when looked Unouh with a whits teekeTouiid, ths readmg ^ 
t)M burette is t&en this res£ng, divided by five ii the urine was dihtied 
with lour volumes of water, or by ten if with nine vedumes, gives tbe uum- 



dividing the number of o.c. of urine in twan^four boura by the result ob- 
tained above. 

Example . — 20 c.a Fehling's solution used, and urine dHuted with four 
vnbjmMi of water. 

Beading of burette • 83«6 o.c, ^ s 7.8 a& orine contain 0.1 gnm 
ghienee. Fstient ia psemng 2,436 urine in twsnty-four boon. 

883.6 daeigr. as 88B6 gnuna ghunss xn twenty-fov bonru 

The of the deterfnbMitioii ntev he wiwt tw Uliri by filtering off 



This method, whan euraIttUy onoduotod with aeeundely prepared and 
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ondeteriorated solutions, is the best adapted to clinical usea Tbe copper 
•olutios ehould be kept in the dark, in awell-cloeed bottle, and the stopper 
and neck of the No. II bottle should be well costed with paraffin. 

(A) Qr^cimetrie melkod.—When more aocuraie results than are ob- 
teix^bie by Fehling's volumetric procem are desire<t recoune must be bad 
to a deter minaUou of the weight of cmjrooe oxide obtained by reduction. 
A quantity of freshly prepared Fehling's solution is heated to boil- 
inff in a flask ; to it is gradually added, with tbe precautions ob- 
ae^ed in the volumetric method, a known volume of urine, pjch that at 
the end of the redaction there shall remain an excess of unreduced conper 
mil Tbe is now completely filled with boiling H^O, corked, anu al- 
lowed to eooL The alksliue fluid is separated as rapidly as possible from 
the preeipiteted oxide, by dec^tation and filtra^on throi^h a small double 
filter and the precipitate and flask repeatedly washed with hot H,0 until 
tbe washings are no longer alkaline ; a small portion of the precipitate re- 
adhering to the walls of tha flask. The filter and iU contenU a« 
dried and burned in a weighed porcelain crucible ; when ibis has cooled, 
the is rinsed out with a small quantity of HNO,; this ia added to ^e 
oontenU of the crucible, svmi)orate<l over the water-bath, tbe crucible 
slowly heated to rednea^ cooled, and weighed ; the difference between 
this weight and that of the erucihle + that of the filter ash. is the 
weight of cupric oxide, of whioli 220 parte ss 100 parte of glucose. 

t^i\do$^—Vncry$uUUuib(e forms the unc^stallizable por- 

tion of the sugar of fruits and of honey, in which it is useociated with 
glucoee ; it is also pr^uced artificially by tbe prolonged action of boiling 
wait upon inuftn ; and ss one of the constituente of invertetl sugar. 

Lwvuloes is nut capable of cryatelUeation, but may be obtained as a 
thick syrup ; vary soluble ia wat^, ineoloble in absolute aloobol ; it is 
sweeter b^ lete laadily fermentable than glucose, which it equals in the 
nadinam with w^ch H reduces cupro-potaesic solutions Its prominent 

K * aicsl DTOPertv, and that to which it owes its name, is its strong left- 
ded polM^ou, (cj. = -106® at 16® (69® F.). At 170® (338® F.) it 
is converted into tbe soM, amorphous hfvuioaan, 

Mannitoae-^is obtained by the oxidation of mannite. It is a yellow, 
uncryitellisable sugar, having many of the characters of glucose, but opti- 
cally inactive. , 

Galaotoaa-^eometimes improperly called lactoee^is formed by the 
action of dilute adds upon lactoee (miu sugar) as glucose is formed from 
Bscebaroee. It diilerv troto glucose in ciTStellisog more readily, in Uing 
very sparingly soluble in cold aloohol, in ite action upon polarized light, 
[a], iS 463^^.38, and in being oxidized to mude acid by UNO^. 

Jaodte— ifuscte-fupar— exists in the liquid of muscular tisroe, in tbe 
lungs, kidseym, fiver, spleen, brain, and blood ; pathologically in the 
urine ia &igbt's, diabetes, and after the um of drastics in ursmia, and 
in the contents of hydatid cysts ; in the seeds and leaves of certain 
(danta What the source and fimetion of inosite in the animal economy 
may be is still a of conjecture. 

It /wins long, colorless, mondelinic c^stsJa, conteining 2 Aq., usually 
iiranged in groups having a canlifiower-like appearance. It effloresces in 
^Tjmr ; has a distinctly 'sweet teste ; is easily soluble in water, difficultly 
in al whol ; insoluble in absdute aloohol and in ether it is without action 
upon polarised light 

Tbs position m inoste in this series is bssed entirely upon ite chem- 
ic^ CRipositioD, as it does not possess the other ohancteriMics of tbe 
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group. It does not enter direetly into alooholio fermentation, although 
ofon conUei with uutrofring animal matters it produces lactic and butyric 
acids ; whin boiled with barium or potessium ^drate, it ia not eveo col- 
ored ; in the prseonco of inoate, poteah predpitatee with cupric sulphate 
eolutiOQ, the precipitate bsing rediseolvM in an excess of poteah ; but no 
reduotioo takes place upon the blue solution. 

The prsasuue ot iaosite is indiated by the following reactions : Scherer's. 
— Treated with HNO^ the Kdntion ev^xvated to n«r dryness, and the 
residue Tuoistoned wiu ammonioni bydnte and calcium chloride, and again 
svapoTsted ; a wi ea pnV color is ji^nced. Buooseds only with nearly 
pure inottte. OaOou *. — klercuric nitnte jwoduces, in solutions of inosite, 
a yellow proofstate, which, on c&atioas beating, tuiTiA red ; the color dis- 
Appsers on ooohng, and reappears on beating. 



fiAOcdiazoaeg, — 342. 

— Qw ^s eg ar— Best-euggr — Saocharwn (T. 8.)— The most 
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ianpcwtftDt nMznber of the gro«p» in mnnj looU) fn&te> end gnmn, 

ena ii produced from tM ■ngtr^ue, tacckarum crffioinantm, eoiKhuffl, 
$orghum jocc^oniium, beet» bda and ngar-maple, acer tacc^ 



nnum. 



F<x the eztnetion of auger tbe exproMd joioa ia heated m km 
to about 100^ (213'^ F.) ; miik of lime ia acl<led, which cauaea the pre yip * 
tation of albumen, wax, oaleio phoaphata, eta; the clear liquid ia drawn 
oft and ** delimed ” hj paaaing a eumiit of CO« through it ; the clear 
l^nid ia again drawn os and evaporated, during agitation, to the orTftal* 
liug^point ; the product ia drained, leaving what ta termed row or mua- 
eotsaao auper, while the liquor which dnuna off ia moia$rni. The ausar ao 



obtained ia puriffed bj the proeem of “ redning,** which conaiata eaaantkllj 
ilk adding to the raw augar, in eolutiou, albunm in aome fonn, which ia 
then coagulated, filtering tot through canvi^ afterw^ through 



pure augar ia poured upon the crfatalhne maaa in order to diaplaee the 
unoijaknimhle augar which atill nmaina ; az^ the loaf ia flnall/ dried in 
an oven. The liquid diaplaead aa above ia what ia known at aupBr-Aouer 
aynj. 

Pure augar abould be entiralv acduble in water ; the aolutioD ahonld not 
tnra brown when warctked with ^nte potaadum h/drate aolution ; 
not reduce F«hUftg*a eolutiou. and ahcnld give do pvedpitate with anuno- 
nium oxalate. 

daitopar ia the mne aa eane-eugar. except that, m ucnalty met with 
in oommeroe, it ia lighter, bulk for bulk ffugoreandy, or rodNcuudy, ia 
cane-augar allowed to oTtoOiie alowlj from a oonoentoted eolutica with- 
out agitatum. ifiipfe^por ia a partially refined, but not deeoloriaed va« 



rie^ of oaDe-aogar. 

BMoharoae oiTatalliiea in amall, white, 



Bonoohnio piiazna ; or, aa augar* 



ether, and ita aolu 



itly ink 

Uhtyia 



water ia progna^fuly 
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by the addi> 



tioD^of^ alcohol Aqueous aolutione of oane-eugar ore deztrogyroua, s 

When acM)cbaroec is heated to 100^ (320^ F.) it fuaea, and the liquid, 
OQ cooling, aolidifiea to a yellow, trauaporent, amorpboua maaa, knoi^ aa 
barlfi^-*<u(jar ; at a eligbtly higher tempeimture, it ia decompoaed into glu* 
ooee and luvuloaan ; at a atiLL higher temperature, H,0 ie given oft and the 
glucoM already formed ia converted into glucoaau ; at 21 <P (410^ P.) the 
evolution of H,0 ia more abundant, and were remaina a brown naiehal 
known aa atrorwl. or burnt tu^jar; a taateUia aubetauce, inaoluble in 
etrong alcohol, but soluble in H,0 or Mueoue alcohol, and need to com- 
moDioaie color to apiriU ; finally, at bi^er tempemturea, methyl hydride 
■nd the two ozidea of carbon are given off; a brown oil acetone, aceiio 
acid, and aldehyde diatil over ; and a carbonaceoue residue remaina. 

If aacoharofle be boiled for aome time with H,0, it ia converted into 
tniwr^'d eu^or, which ia a mixture of glucose aod Iftvulose : C U 0 -f 
^0 22 +• With a aolution of aaccharoee the polamation 

la dextrogyrou^ but, after invertion, it becomee bevogyroua, becauae the 
lefC'banded action of the molecule of bcvuloee produced, [alsS^lOfi,^ ia 
only partly neutralized by the right-handed action of the glucose, [«j» a 
+ 63 .86. Thia inveraion of cane-augnr is ulilioed in the testing of samples 
of sugar. On the otlier band, it ia to avoid its occurrence, and the conee- 
quent lose of sugar, that the vncuum-pon ia uaed in refining iteohject be- 

ing to remove the U^O at a low temperature. 

* Those acids which ore not oxidizing agents act upon saccharose In 
thro© ways, according to circiimetancee r (1) if uitario and other organic 

acids be Ixeated for some time with eaccharose to lOo** 130^ (213^-248^ 

F.), compound a known aa 9accharidt% and having the constitution of 
ethers, are formed ; (2) heated with mineral acida, even dilute, and lees 
rapidly with some organic acids, saccharose is quickly converted into in- 
^^^d sugar ; (8) concentrated adds decompose cane-sugar entirely, more 

S wben bested than in the cold ; with HQ, formic acid and a brovni, 
nl material (uJmicacid?) ore formed; with SO and HO 

are formed, and a voluminoua luaBs of charcoal remaina, Oxalic acid, 
sided by heat, prodaces CO„ formic acid, and a brown subsUnce 
(humme ?j. 

Oridizing agents act energetically upon cane-sugar, which is a good 
reducing agent With potassium chlorate, sugar foruis a mixture which 

to shock, and which deflagrates when moistened 
with HjSO^. Dilute HNO,, when heated with saechar^, oxidizes it to 
■see banc and oxalic acids. Concentrated HNO„ alone or mixed witli 
converts it into the explosive nitru-^accharose. Potassium per- 
manganste, in acid solution, oxidizes It completely to CO and H^O. 

Csne-eugar reduces the compounds of Ag, Hg and i»i, wto heated 
with their solutions ; it does not reduce the cupro-potasoc solutiozis in the 
cold, but effects their reduction when heated with them to an extont pro- 



portloDa] to the amount of excess of alkali present. 

When moderately heated with liquor potassie, cane-eugar does not turn 
glucose; but by long ebullition it is decomposed by tlie 
allies much less rawlily than glucose, with formation of acids of the 
fatty senes and oxalic acid. 

With the bases, saccharose forms definite compounds called n*crflte# 
“ccharatea, a name bslonging to the salts of eaccluiric odd). 
With Ca it forms five eompounda Hydrate of calcium diaeohes readily 
in solutioQS of sugar, with formation of o On isompound. soluble in H d, 
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containing an sxessa of sugar. A solution containing 100 parts of sugar 
m 600 parts of H,0 dissolves 32 parts of calcic oxide. These solutions 
have ^ alkaline tasto ; are deeraposed, with formation of a gelatinous 
precipitate, when heated, and. with deposition of calcium carbonate and 
r^nerstioD of saccharose, when treated with CO.. Quantities of cal- 
dam sucratos are fiequently introduced into sugars to mcresse tlieir 
weight— AQ adultentioD the less readily detected, ae tlje sacrale dissolves 
with the sugar. Galdum sucrates exist in the Ufj, oo/r/e wccAarotae {hr.]. 

Yeast causes fermentation of solutions of conc-augar, but only after its 
conversion into glucose. Fermentation is also caufied by exposing a solu- 
tion of sugar containing ammonium phosphate to the air. 

During the process of digestion, probably in the small intestine, cane- 
sugar is converted into glucose. 

Laoto*©— iftUssupor— Z.ccAne— 5aecftar»m hvfUt (I". S., i^r.)— has 
liitoerto been found only in the milk of the mamniidk It rosy be ob- 
tained from skim-milk by coagulating the casein with a small quantity of 
Mtering, evaporating, redimolving. decoloririog with animal dasr- 
coal xnd recrrstallixiDg. 

It forms prismatic crystals ; sp. gr. 1.63 ; bard, iransparsat, faintly 
sweet, soluble in 6 parts of cold and in 3.6 parte of boiling H 0 ; soluble 
in sceticadd ; insoluble in alcohol and in ether ; iu solutions kre dsztro- 
gyrous, (©],= .*. 69^3- The crystals, dried at 100^ (212' F.l, contein 1 
Aq., which they lose at 150^ (303^ F.). 

Lactose it not altered by contact with air. Heated witli dilute mineral 
or with stroDg orgaaio acids, it ia converted into galactose. HNO, oxidizes 
ii to mucic^d oxalic aoids. A mixture of HNO, and H^SO. converts it 
into an szpkMive nitro-eompound. With organic acids it iormt ethers. 
With soda, potesb, and lime it forms compounds similar to those of sac- 
charose, fr^ which lactose may be recovered by neutralization unless 
they, have been heated to lOO* {3I3* F-), at which tetupeiwture they are 
decomposed. It reduces Fehling's solution, and reacts with Trommer's 
test 

Id the )>resence of yeast, lactose is capable of alcoholic fermentation, 
which takes place slowly, and, as it appears, without previous tnnsforma- 
tion of (he Iact43ae into either glucose or galactose. Ou contact with 
putrefying albuminoids it enten into lactic fermentatiou. 

The average proportion of lactose in different milks is as follows : Cow, 
6.6 per ceoL ; mars, 6.5 ; ass, 6.8 ; human, 5.3 ; sheep. 4.2 ; goal, 4.0. 
When taken internally, it is converted into galactose by the pancreatic 
secretion ; when injected into the blood, it does not appear io the urine, 
which, however, contains glucose. 

Maltose— A sugar cloeelywsembliug glucose in many of its proper- 
ties, is formed along with dextrine during the conversion of starch uto 
sugar by the action of diastase and of the oryptolytei of the ealiva and 
pancreatic juice. IlcrysUUizes as does glucose, but diflfers from that sugar 
in bsiz^ lees solubls in alcohol and in exerting a dextrogyntory power 
three times as great 

Amyloiea, .(C^„0,)^nl62. 

““t importiLt meml«T of the group 
^ c-' *11 P1«U. It ie prepureftoS; 

^ niMuot, beuis. ugo. arrow-root, etc. eom- 

aunated repetoble buue la steeped for a cotaidembU time in H.0 ren- 
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dered CoioLiy alknllne with soda ; the softened tthibs is then nibbed on a 
sieve under a cuneut of water, which waslies out the starch granules ; the 
wsehii^ Bie showed to deposit the starch, which, after wasliing hv de- 
cantation, is dried at a low teiuperaluro, ^ 

Starch is a white powder, having a peculiar slippery feel or it apjiearv 
in abort columnar masses. The granules of starch differ in size and 
ft|yearance according to the kind of plant fj oni which they have been ob- 
taioe<l They ore rounded or egg-shaped masses, liaviag at the centre or 
towai’d one end a spot, called the hifum, around which are a series of cou 
centric lines more or svell juarkedl Differences in size, ahnpe, and 
markings of starch gnuiules are shown ia Fig. 39. 

Starch is not altered by exposure to air, except that it absorbs 
moisture. Commercial starch contains 18 pet cent, of H,0, of which it 
loses 8 jwr cent, in vacuo, and the remaining 10 per cent, at 145* (238* 
F.). It is insoluble in alcohol, ether and cold water. If 15 to 20 j«ils 
^0 be gradually heated with 1 part of atarch, the granules swell at 
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F.) they re«^ed 30 times able in % mixture of elcohol eud ether ; explomTe. HCl ftcd oxelie Acid 
;ure is no lon^r distinguiBheble, couTort starch into glncose. When starch is heated under pressure to 120^ 
fne pF. comiDonly known os starch (246^ F.) with stearic or acetic acid, compounds are formed which seem to 

be ethers, and to indicate that starch ia the hydrate of a trirolent, oxygen* 
ated radical (0^,0,)' Potash and soda in dilute solution convert 
^ starch into the soluble zoodification mentioned above. 

/<jnP - \ dilute solution of I protluces a more or less intense blue-violet color 

(3 (^i stardi, either dry, hydrated, or in solution, the color disappearing 

■ on the application of heat, and returning on cooling. If to a aolutiou of 



^ ^ to the bodv. 

xhis '‘'diasiatic*' action. produced by vegetable ov 

pxooesees. does not take place by a simple conversion of starch glucose, 
by some such single reaction as thst expressed by C.H^,0,4 H,0=C.H O., 
^ ^ but by successive stages in which ‘‘soluble stsrch ' is first produced, then 

C'93 several bodies called derfftnes, then maUose, and finally glucose. ^See 

paste. In this state the starch is said to be hydrated, and, if boiled with Dextrin, p. 295.) 

much H,0, and the liquid filtered, a solution of starch paases through, GlyoogSQ occurs in the liver, the placenta, white bloo<1^orpuscIeA, 
which is opalescent from the suspension in it of undiMolved psrticlss. pus-cells, young carUla^^lls, iu mai^y etubry*ouio tissues, and in nuiscuhr 
Gold dilute solutione of the alkalies produce the mue effects on starch as tissue. Duiiug the activity of nmecles tbe amount of glycogen wliich they 
does hot water. Hydrated stai^ is dextrogyrous, [o]»= 216^. Dry contain is diuiiuished, and tliat of miqra' increased, 

beat causes the granules of starch to swell and burst ; at 200^ (392^ F.) it Pure glycogen is a Biiow>white, noury ^>owder : amorphous, tastelesa 
is converted iuto dertrin ; at 280^ (446^ F.) it forms a browniah«yellow, odorless; soluble in Hp, insoluble in alcoliol and ether. In H,0 it 
fused mass, composed principally of pyrodexirin. Hydrated etiwcU is swells up nt first, and forms an opalescent solution, wliicl> becomes clear 

converted into dextrin by heating with H.O at 160* (320'' F.), and, if the on tbe addition of j>ota«h. Its solutions are dextrogyrous to about three 

action be prolonged, the new pr^uct is changed to glucose. tiroes tbe extent of Utose of glucose. 

The amount of starch contained in food vegetables varies from about IHlute acids, ptyaliii, p;utcreatin, extract of liver-tiesue. bloo<l, diastase, 
6 per cent in turnips to 39 per cent in rice, as will be obeerved in the and albuminoids convert glycogen into a sugar having all the pioperties of 

glucose. CJoKl HNO. cou verts it into xyloidin ; on boiling, into oxnlio 
acid. Its eolutious dissolve cupric hydrate, which ia, however, not reduced 
on boiliug. loOiue colors glycogen wine-red. 

Couceming the method of formation of glycogen in the economy, but 
little is known with certainty ; there is little room for doubting, however, 
that while the bulk of tbe glycogen found iu tbe liver i^esults from mod- 
ification of tbe carbohydrates, it may be and is produced from the al- 
buminoids as weU. Tbe ultimate fate of glyco^n ia undoubtedly its 
transfonuaiiou into sugar under tbo iufiuence of the many subatances ex- 
isting in the body cs^ble of provoking that change. Tins transform stion 
is continuous in tbe liver during life, and is accomplished through the 
flame series of intermediary changes into dextrine and maltose as iu tbe 
of tbe conversion of starch into sugar, except that possibly the struct* 



KUroff«n- I iDcnria. Oalhi 
L»*d mau«r. BUrcK, Mo. | torn. 



Whntt. HiirJ ... 
Wh««t. h«M. . . 

. . 

WMai, Mini bMd 
WhML wfi . . . . 

Ry« 

iun«7 

Oa«i 

H»kt« 

Rko* 

flour 

rtuor ... 

LtmA 
OuMiaai 
l«ck«hm ... 
Q^lsos a»4>. ... 

Soar 

ufi* twn , . 

QMD 

WbiMtoU 

drtad .... 



foUlo 

PcMio 

S.V0W poUto ... 
Carrot* ........ 



TSTDip 



a.TS 

iv.w 

V.U 

16.» 
IS DA 
IS.M 
ll.W 
UM 
1160 
7.6B 
U46 
10.80 
8.10 
iiao 
18.10 



1 ISO 11.81, 


8.08 .... 


1.0 tt.1t 


l?I ... ' 


8.10 \t.m 


tm 


' 1.0 l ie 


s.m 


1 i8i u.m 


Its .. , 




GRANDDAD BOOK OF CHEMISTRY 



190 



MEDICAL STUDENT *S CHEMISTRY 




5wer [ojo = + 210® ; reducing power (glucose = lOO) = 12 ; Sd, 
Achr-odd^j-triti Qot colored b 7 iodine^ oor decompottble in 24 boon 
by diwtase ; rotary power + 190* ; reducing power sl2 ; 4tb< Achro^€»- 
frin 7 , Dot colored bj iodioe. cor decomposed by dUeteae ; dowkj con- 
certed into glucose by dilute ; roUrr power = + 160® ; twdadnff 

power = 28. 

Ao esplanetion of this series of tranaformstioDS bas been suggested to 
the suppositioD that the molecule of starch cooaiaU oi 60(C„fi^O, J ; tbai 
this is first converted into soluble staxch 10 (0,^,0,.), and dial this is then 
conrerted ioto the different forme Of dextrin by a aeries of bydraUoas 
atteuded by bimultaneous formstion of maltose, of which the final rcanli 
might be represented by the equation : 

10(C,A,O..) + 8(H,0) = 2(C.A.O,J + 8{C. A.O..) 

SdobU Wtfca. WsStf. AfiSnMMU. 



Calluloae — CWftdj'n— — forms the baaie of all segetable , 

it exists, almost pure, in the pith of elder and of otbar planta, in the pwtl 
unsized oapers, in cotton, and in the silky appends^ of certain 
Cotton, freed from extraneous matter by boUing with potash, anc 
ward with dilute. ECl, yields pure cellulose. 

It is a white material, baring the ebape of the vegetable etructuio 
from which it was obtained ; insoluble in the usual neutral eolventa, but 
Mluble in the deep-blue liquid obtained by diaaoWing copper in ammonia 
in contact with air. 

part^meni, or parchment paper, is a tough matarial, xtrmtm 
in g all the valuable properties of parcomsDt, made by immersing 

! a)>er for an instant in moderately strong washing tboronghly, and 

rying. 

NUro ctQvlom. By the aoHoo of HNO, upon cellulose (cotton) three 
different products of substitution msy be obtained ; 
soluble in acetic acid, insoluble in a mixture of ether and alcohol ; dinUr^ 
celluto&e, insoluble in acetic acid, soluble in a mixture of ether and aloohol; 
trinitra-cellulose, soluble in both the above solvenla Oun-c*M<m or pyrecy-* 
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hn is composed of varying pruportione of tliese three denvativea When 



tion WM obtained. By for the greater number of aromatic compounds at 
prwnt ^own have no existence in nature, and are obtained ne products 
of ^e laboratojy or of manufacturing iudustrifes, Among these are many 
aobstaoces for winch valuable uses have already been found in the arte 
and in me^cme— the amhne, anthiiicene. mul iiuphtlndene dyes, 
cwbohc ^ cresyhc amds— while hazily ft day paesea without a augges- 
toon of the pwbcal utUity of some substance fonnerly known only ^ a 
chemical cunoaitv. 
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FIFTH SERIES OF HYDROCAESONS. 



SxRua 

The hydroearbooe of this serisa are the starting-points from which the 
major part of that numerous and important class of substancea usually 
claaaed as aroma/tc are obtainable or derivable. Those o( the sehee at 
present known are : 




CA 

C.B, 



.teiliw W*.4nTS*. 1 V.) 
ftl 1 (SSU*. i p. 

r^. «p. 



CVIMJM. 

Cfviefl*. 

liAurvM 



, . .C»U.i . b'^l* *t iei*.4 <804». 6 P, ) 
.. , .boll* K I76*.M (34T«. U P.) 

. . . . MIA *t (8TC*. 4 r.) 



5 uii-cstton is required as an explosive agent, tlis process is so managed 
lat the product shall contain the greatest posable proMrtloD of trinilro- 
csUulose, tbe most readily inffammahle of the three. When required for 



Banznne — Jfentol — pltenyl hydride — C.H. — 76 — (not to be confounded 
with the commerciaJ Aenrine, a mixture oi hydrocarbons of the series 
obtained from petroleum) doee not exist in nature, but is pro- 
dacM in a number of reactions. It is obtained by one or two methods, 
aoeording as it is required chemically pure or mixed with other sub- 
etances. 

To obtain it pure, recouree must be had to tlie decomposition of one 
of its dshvativee, bmuoic acid •, this substance is intimately mixed with 
3 pta. slacked time, and the mixture heated to dull redness in an earthen- 
ware retort, connected with a well-cooled receiver ; the upper layer of di»- 
tiUed liqmd is aeparated. shaken with potassium hydrate aolutiba*, again 
eepaiatea, dried by contact with fused calcium chloride, and rtdistilled 
over the water-bath. 

For uea in the arts, sod for moat ehemicol purposes, benzene is ob- 
tained from coal- or ga^lar, ao exceedingly complex mixture, containing 
some forty or fifty substances, among which ore ; 



tbe preparation of collodion, for use iu roedicins or in photography, diiiitro- 
coUulobe is the most valuable. To obtain this, a inixiuia is tuuds of equal 
weighr» of HNO, oud (of eoth about 6 times the weight of the cot- 

ton to bti treated) ; in this tiie cotton ie immersetl and well etincd for 
about three uiumU i. after which it is well stirred iu a large vcsmI of water, 
washed with fresh portione of water until the washings are no longer pre- 
cipitated bjv barium cldorido, and dried. CoUodiotk is a solution of dinitro- 
celluiose in a mixture of three volumes of ether aud one volume of nI<whol. 

Celluloid is giui-cottOD and camphor compacted uuder presture. 

Gums — are substancea of unknown constitation. existing in plnnte; 
smorphous ; soluble in water, insoluble in alcohol ; converted into glucoee 
by boiling with dilute H,S0,. 

Lichenin is obtained from various lichens by extracUou with boiling 
water, forming a jelly on cooling; It is oxidized to oialic acid by ; 

Is colored y^ow by iodine ; and is precipitated from its solutions by 
aloobol. 

^rahi/i is the soluble portion of gum artbic and gum Senegal — Acaeia 
(17. &). To separate it, gum arabic is diaeolved in water ociiralatsd with 
HCl and precipitated by alcohol It la a white, amorp^us, toetelesa sub- 
stance. which is not colored by iodine ; is oxidized byte^'O, to mucic and 
sacohanc odds ; is converted by H,80« into a oon-fermen table sugar, orv- 
6morr ; and boa the composition. C,,^0 -h 1 Aq. 

Ifa^ortn constitutes the greater part of gum tngacantb ; it is insoluble 
in water, but swells up to a jelly in that fluid. 

Ceraetn is an insoluble gum exuded by cheny- and plum-trees ; water 
acts upon it os upon baasorio. 

AROMATIC SUBSTANCES. 

The name of aromaiic snbdancee was first given to a class of bodies 
relnted to benzoic acid, and including a number of products poeseseed of 
aromatic odors. At present the meaning of the term has been extended 
to include a great number of bodies belonging to, or dsrivoble from, the 
hydrocarbons of the fifth and higher eeriea, all of which may, in fact, be 
co'nsid<^red as products of addition or of substitution, or both, derivable 
from benzene, C,H„. 

A few of these substances, such as benzoic acid, have long been known, 
and occur in nature in quantities sufficient to readily supply oU present 
demands Others, such as salicylic acid, although existing in nature, are 
found in small amount, and are now manufacture artificially by processes 
which could only have been devised after a knowledge of their coostitn- 



Toloeae. 

ZylsM. 

Cnmne. 



Hn>BocAnsoita 

Ae«Mj>aihal«Ba 



Flaoreae. 
aaSbfMMV. 
Betee*. 



Cyaeee, CtuTMse. 
KftpbiboUo*. 



ACTDK 

Cor belie 

CreeyUe. 

Phloryh^. 

BoseUo. 

Oiypbaoie. 



Babx» 



Pyridi&e. 

Aaillae. 

Ptoolioo 

LuUdme. 

Collirtlaa 

Lenooline. 



Ixidoliae 

Crypiidine. 

Aoridia#. 

CoAdibe. 

Rubidine. 

Viridme. 



By a mmoiy diatilUtion of cool-tor the moat volatile oonstitueote. in- 
cluding benzene, are seponted oa hght oil ; thia ia washed, firat with 
H^80.,and tbsn with caustic soda, and afterward ledistiU^ ; that portion 
being collected wbicb pones betwsen 80® and 86® (176®-186® F). This 
is ths comineraial bsnzeoe, a product still contaminated with the higher 
homology of the some ssriss, from which it is almost impossible to 
sepsrsto it, but whose preeeoce ia imther odvontageoua than otherwise to 
the principal use to which bansol is pul — the manufacture of aniline dyes. 

Benzene is s colorless, mobils liquid, having, when pure, an agreeable 
odor; sp. gr. 0.86 at 16® (69® F.) ; crysUlUzing at -k 4®.6 (40M p.) ; 
boiling at 80®.6 (1V6®.9 F.) ; veiy sparingly soluble in water, soluble in 
alcohf^ ether, and acstons. It dissolves I, S, P, resins, ooouicbouc, gutta- 
percha, and almost oU tbs alkaloids. It is inflammable, and burns with a 
ImuQoos, smoky flame. 

Benzene unites vriUi Cl Br to form products of addition, or of sub- 
stitution ; the corrseponding iodine compounds con only be obtained by 
indirect methods. Bolphune acid combinee with benzene to form a neu* 
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trol aubelonce, when the anhydrous acid is used, and^^en^f- 

tu^urota acid with the ordinary H.SO . 

If fuming HNO^ of sp. gr. 1.52 ha Howly added to benzene, a reddish 
liquid ia formed ; from which, on the addition of H^O a reddi si i -yellow 
oil separates, and is purified by washing with H O and with scKlium car- 
bonate solution, drying and Kctifying. This oily material ia mononifi'ih’ 
bemene (aee p. 318). If benzol be boiled with fuming HNO., or if it be 
dropped into a mixture of HNO, and so long as the fluids mix, a 

crystiUUue product, dintlroAMnnene, is formed. 

The conatilution of benzene, the nucleus of the aromatic compound^ 
differs in character from that of the hydrocarbons of the series hitherto 
oonsidered, and is of importance in connection with the formation of iU 
numerous derivatives. Writing the molecular fomulse of the sixth of each 
of the first three series (the constitution of those of the terebentbens 
series is still doubtful) we have: 
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First Seri^ 


S*eeoa Sertaa. 




-o 

1 1 1 
1 1 1 


chh. 


CHH. 

1 


C = H, 


Lh. 


l=^a. 


cLh, 


i = H. 


C = H. 
1 


C = H, 

1 


C = H, 


i=H, 


(!; = h, 


Lh 




1 


II 


III 


C=H. 


C = H, 


C-H 


C.H.. 


C.H„ 


C.H„ 



It will he obfleiTed t)uvt in each of these the cluuu of C eioms is eo 
opeu one, oud tluit t)is tteviee dlfler in tliie. tiiet in Uie tint eftvU of the 
C utome exchnn^cs with ita uei^LLor a aiugle valence ; in the second two 
neighboring C ntoiiia exclmoge t^vo vnlences between Iheiu ; aud that in 
the tiiird there is an exchouge of three valences between two ueighboriug 
C atomd. Ami, further, tliat in tenua above the second iu the first two series, 
and the tliinl iu tiie tlilrd seneii. saperioi* hoiunlogues luay f>e considered 
aa formed by uttei*polation of OH, iu tiie cbaiu of the one next below. 

Iu the case of benzene the 0 atoms ore an’suged, not in un o|ien, but s 
closed chain, and ex<;hnnge with each ntljsr alternately one oiul two va- 
lences. oud coiuoc|ueutly the molecular fomulu of benzol is : 

H 

I 

I c 
\(,/ 



The superior homolosues of benzene ore derived from it by the tub- 



T tne m 

sUtutioQ of CH, for H. and all the derivatives of benzol ere lormed by 
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suob eufwtitntioQ of a group or groope for ta atom or atome of B, io eaoh 
a way that they all contain one or more groups of mx atoms d C amagsd 
AS alwvs : 

H H 

A A 

H-C • 0-CsH, H-C C-0— B 

I II I “ 

H-0 0— H H— 0 C— H 

\c/ 

^ I 



ieale themselves in C H, and all higher terms (See graphic formula. 
p.m) 

la theee bydroeeLTbone and ia other deriratives of benzene the six atoms 
of carbon belonging to benzene constitute vbat is known as the benzene 
nsefeue, beotene nnp, or the princifol chain ; while the substituted groups 
are designated as the laierxd chains. 
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Toluene— Tofuo^ — 92— esieta in the pro- 
ducts of diatillation of wood, coal, etc., and as one of the conetituenta of 
commercial benzene. It lias been formed eynthetically by acting upon a 
mixtui'e of monobromo-benzene and methyl iodide with sodium. 

It is a colorless liquid, having a pecubar odor, differing somewhat from 
that of benzene ; boils at 11CP.3 (230**. 5 F.) ; does not solidify at —20° 
( -4° P.) ; ep. gr. 0.872 at 15“ (69° F.) ; alinoBt insoluble in water, solu- 
ble in alcohol, ether, carbon disulphide. It bums \ntb A bright, but vej^ 
smoky flame. It yielda a number of derivatives Buuilar to* those of ben- 
zene, among wbi^ may be mentioned nHm4ol>i^e and /ohidine^ the ho- 
mologuee of nitrtvbenzeneand aniUnej which accoropriny those substances 
in the commercial products ; cr*eryfof, the superior homologuc of carbolic 
acid, and hcfizt/fic alcohol. 

Xyleno— Xy/of — Dimeihyl-bmzene — C,H^(CH,). — 106 — accompanies 
ita inferior bomologues in coal tar. 'VMien pure it is a liquid of au ai*o- 
matic odor; sp. gx*. 0.866 at 20“ (68° F.) ; boils at 142^ (287“ .6 F.) ; 
insoluble in water, soluble in ether, benzene, etc., sparingly soluble in 
aloobol. 

There are three Isomeric substances having this composition, and 
diflbring in the position in whiob the subatituted CH, groups aie pheed. 
Each of these cotreaponds to a series of deriyatives parallel to tliose of 
benzene. 

Cumane— — O.HdC,H^) — 120 — is obtained by 
distilling a mixture of ountinic acid and lime, as benzene is prepared 
from benzoic soid. It is a limpid liquid, hsving a sbong nromaus odor ; 
boils at 161 “.4 (804“.5 F.) ; io^uble in 11,0, very soluble in alcohol and 
etlier. 

There are eevml isomeres of this substance, among which are peeud(^ 
cumene, or InmethyUbeniene, CA mmly/ene, or methyl^thyl- 

hsnasne, (CU,)(C,Hj ; e^ eorresponding to a series of deriyativea. 

OjmOiia^Cymci^'thert aremauyisoinerea, of which one exists ready 
fonnM Id eseenoa of cumin, and in het^ock. It is a colorless oily liquid ; 
has an odor of lamon ; sn. gr. 0.857 at 16“ (60“.6 F.) ; bolls at lf5“ (847“ 
F.) ; ineoluble in water, oat readily soluble In alcohol, ether, and essential 



oila 



HALOID DBRI7AT1VJU8. 



H— 0 C— (NO,)' 

L " 

H— C C— H 

V/ 



li 



MHaO*h«fia0n«. 



CmNHJ' 



H-C C— H 

Nc/ 

I 

H 



The superior bomologues of benzene inelode many ieouMfua. Aa tb^ 
are deriva&e from benzene by substitution of a hydrocarbon radical or 
radicals OnH,n-f , for one or more atoms of hydrogen, ibe loUowing iaO' 
meres may exist : 

CBiCH,), = Dimetbylbenzene I ^ ** 

C,H.(C.H,) = Ethylbenzane f 
C,H,(CH ), Trimethylbenzeae ) 

C,H,(CJi,) = Propylbenzene > = OB., 

CfH«(CB,)(CA) = Methylsthylbennoe ) 

C.H,{CH^h = Tetrsjsethylbe&fene 

C,HdC,H,), = Dietbylbttzeae 

C,H^(C,H,) ^ Bu^lbenzene = C,,B ,4 

ss Dimetbylethylbenzeoe 
0,HXCH,)(C,H,) ‘.s Metbyl|»opylbeozsDe 
Tbe number of isomeres of the higher terms of the series is farther 
increased by the bccuirence of incresziog numbers of isomeres in the rad- 



By tbe sabetituUon of atoms of Cl. Br, or I for the hydrogen of tbe 
prindpai and lateral chains of the hydroc^bons, products are obtained 
which include numerous and peculiar cases of ieomery. 

la tbe case of benzene iteelf there exist products of substitution con- 
taining 1. 3. 3, 4, a, and 6 atoms of Cl, Br or 1, or combinations of two or 
three of those eleiueota In the caee of the unisubstituted derivatives. 0, 
H^CI, CyE^Br, and C«H.Z, but one of each exists. Of the bira^tituted, 
tnsubsUtuted, and qaadrisubstitutsd darirativea three of each are known. 

From tbe existence of but one uuisubstituted derivative it Is obvious 
that it is immaterial iu which of the CH groups this substitutiou occurs, and 
beooe these six groups are equal to each other in value. The existenoe of 
Isomeres of tbe higher produote of substitution depends upon differences 
in the relafttw fjoeiUcns of the labstituteil atome to each other, their orvn- 
IsftoM se it is sometimes called, and uot to toeir absolute poeitiona 

If we represent the moleoule of benzene by a hexagon, leaving out tbe 

8Ul 

C eod H symboia for the sake of breviW, we m^ start at any augle and 
oumbar the anglee corresponding to each C and H from one to aix ; 

/K 

6 3 

i i 

^4/ 

In soch a hexagon we may represent the formalis oi the three bisn^ 



•titoted Br 



that : 






Br 

1 


Be 

1 


Br 

1 


/ \ 

i 3— Be 

1 j 


/S, 


/K 

1 i 


1 i 


i 1-Br 


^4/ 


^4/ 


'- 4 / 

1 


L 


3. 


& 

8, 
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In No. 1 tb« pcmtioDi of the rabetitDtad atonn ue mnefimfiuj, end 
M tlie ab»oliil« poutions in the molecule hare no »ndn«.«i it {oHowi that 
3 — 3 ; 3 — i ; i — 5 ; ^6 \ aJl An th« «a« m 1 — 1 In ouiaber 
3 ib« pottUoiui ue ufuymmetv'^ or Mpmted frea meh oUwr by » an. 
jle H item ; ud 3—4 ; 3—5 ; 4—6, tod 6—1 on oq^ to 1—4, £n 
Dumber 3 the pomtione ere eymmatneo; or eepentod from «uh other by 
two H etome ; and 2—5 ; 3—6 ; 6—2, end 6—3, in the mm l—L 
Fromthii it ei^>een that but three bifubotiiated Sfe* prodocU of benseae 
een eziat 

ThetIireeearieaofbi.eadtn-aobBtitotadderiTBtiTMOfben«eBa.whether 

the eubeUtution be of e halogen or of any uniyelatit element or ndioel, ere 
deeigseled bj the prefizee ortho, nrefe, and pen. Thue, is the flgm ebore : 

Ko. 1 = 1—2 = OrthobibfotDo*beu 2 ene. 

No, 2 = 1 — S = Metebibrom^benieDe. 

Ko. 3 = 1—4 3 Penbibromo-bannnee 

The diftiDotioo between the three group# ie beet mede by tbareletme 
between the bU end th-fobetituled denTetireea The ooueeutiye or or^Ao 
biiubetituted deriretivee cen produce by further eubetitution two th^e- 
nyetiTM ; the uDiTmmetrieel, or wwfo, een prodoee thm truubetitated 
denretirea j end the eymmetnoel. or pore, cen iwoduce bnt one thiabMi- 
luted danvatire. 

Id ezpreaeing the coDeUtution of aubetituted derivetiTM it ie enatomarr 
either to on ^ prafizM ortho, pare, end mete, ee ezpUined ebore, or to de^ 
ignele the eubetenoe by the numehcel poeitione of CLm anbetitnted etomeor 
redicftl% ea in the following notices of tbe chlorine derivetivea of *«eo time : 



F.); (3) by heating together srUicylic acid and quicyime* (4) by total 
ayntheeij from acetylene ; (5) by dry diatillation of benzoin. 

“ obtained ia that portion of the product of 
d ia nl l e tion of coal-tar which paaaee over between 160^ and 200 ^ (802 
392® F.). Thia ia treated with a aaturated solution of poiaah, oontaininc 
udiaaolved alkali ; n solid phenate ia formed, which U drived in hot 
H,0 ; the liquid is aUowed to separais into two Ureni the lower of which 
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u ilrawn off and neutndizcd with HCl ; tbe phenol rises to the surface, ia 
separated, washed with water, dried over calcium chloride, redistilled, 
crystallized at —10® (14® F.), and the crystals drained. 

Pure phenol crystallizes in long, colorless, prismatic needles, fusible at 
35“ (96® P,), boding at 137“ (368'' .6 T.). It lias a peculiar, weD-known 
odor, and an a^d, burning ta^ ; very ^ringly soluble in water readily 
aolol;^ in alcohol and in ether ; sp. gr. 1.065 at 18“ (64® .4 F.) ; neutral iu 
reaction. On conUct with the sl^ or with mucous surfrees, it produces 
a white stain ; it coagulates albuminoida, and ia a powerful antiseptic. 

It may be distilled without decomposition. It alMorba H,0 from damp 
air to forin a hydrafe, which crystallizes in siz-sided prisms, fusible at 16® 
(60“.8P.). llsTwor is reduced to benzene when heated with Zn. It 
combines with H,80, to form phenyl$ulphuric arids. It forms (rinitro- 
phemc odd {q. u.) with HNO, of 36* B. '^\'ben heated with H.SO and 
ozalic add it foriM roootic odd car oorolhn, which is a mizture from which 
the pigments ourin, peomn, ondta, and phenidn are obtained. 

^AUryicaL CBaalor^M.' 



bWMW ; 5^) ,C, with on«.iin»rtei two drop. Bodiiim 

(3.) Add two drops of liquid to a little HCh add one drop HNO, ; a 
pur]^ rad color. 

Boil with HNO, as long aa red fumes are given off. Neutralize 
with JnHO ; a yellow, crystalline precipitote. 

(6.) With faSO« aolutiou ; a Ulnc color. 

(6.) Float the liquid on H.SO., add powdered KNO, ; violet color. 

(7.) With ezeem of Br water ; a yellowish- white precipitate. 
XoxioouMV.— Wbeu taken internally, phenol is an active poison, sod 
one whose use by suicides lias become quite common. Wlien ft has been 
token tbe mouth to wbitonsd by ita caustic action, an<l there is a marke<l 
odor of carbolic scid in the breath. It is eliminated by the urine, partly 
unchanged, and partly in the form of colored derivatives, which color the 
urine greenish, brownish, or even black. Tlie treatment consisto in the 
adminiatoation of albumen (white of egg) sn<l of emetics. 

To detect phenol in the uriuc, tliftt liquor must not be disUlle<l with 
aa eometimee recommanded, aa it couisina normally substances 
which by such treatment yield carbolic acid. Tbe best method consists in 
adding an ezeesa of bromine water to about 500 c.e. (1 pint) of the urine ; 



preeenoe of a little L 
. . OrtAo<to«on>.ienx«n«— 1— S^-liqoid ; botU ftt IW (#64*.a) : n. gr. 
1.329 at O' ; obtained bj tbe action^ 01 on CS., ' > S' 

; boili at 179* (841*.9 F.) ; m. a. 

1.307 at 0“ ; obtainable indirectly. / ^ 
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1 <ueea at 69'.4 (188'.5 F)j 

at 173* (343 .4 t.) ; ia tbe piiucipal product of tbe action of Ci on 
C.H, m presence of I. 

213" -4-eryala3a ; hiaaa at 17" (C2».C F.) ; boils at 

At 20B^^(40G"^ luaaaat63".4(14C".lP,)i boila 

boiirT24G"'n^r'Tn '“*** "* “* 

6— crvalola; fusea at 187” (278”.6 P)- 
boilK between 24«®-24fi* (4mi“.4-474» 8 ' 

PHENOLS. 

The hydrocarbons of the benzene eeries, unlike tlioee previously oon- 
•ideied. form two distinct kinds of hydrates, difflering from each other 
issterisUy in their properties. Tbe terms of one of these series exhibit 
all tbe functions of tbs alcohols, and avs knowu as o/coAoto. The 

terms of tbe other series differ in function from any subetooce thus tor 
considered, and ore known aspAeno/s. Tbe difference between them and 
the aromatic alcohols is due to the fact that in the phenols the OH to 
<lirectly attached to a C atoin, while in the alcohols it forms part of the 
group of atoms cbar^terisiic of the aleoh^ : 



A 

H— C C-CH, 
1 " 

H-C C-OH 

\c/ 



H 

I 

H— C C— CH,OH 

( ri 

K— C C— H 

\c/ 






k 



lkot;)le rbfSoJ. 



Bmylk ■ieaboL 



The phenols difihr from toe alcohols in not furnishing by oxidatioo 
corresponding aldehydes and acida ; in not dividing iuto wator and hydro* 
carbon ander toe tzduence of dehydrating agsoto ; in not reacting with 
ncide to form ethera ; in combining to form directly products of eubetitu- 
tioD with Cl and Br ; and in forming wito metallie slemsoto compounds 
mors ztoble than similar compounds of Um true alcohols. In short, the 

f tbenols appear to have, besides an alcoholic function, more or lees of the 
unction of acida 

Phenol — J^henyl hydroia—Phffnie ccii— OirWic add^Addum Corboli- 
cum {U, 8., Br.) — C,H^OH — 94— exists in considerable qusnti^ in oosl- 
and wood- tor, and in small quantity in castoreum, and possibly in urine. 

It is formed : (1) by fusiug sodium phenylsulphide with an excess of 
alkali ; (2) by beating phenyl iodide with potoaaiutit brdrate to 320® (606® 



on stohdiog some hours, a yeUowish precipitate collects at tite bottom of 
the vessel ; this to removed, washed, and treated with so<lium amalgsm, 
when the charoeteristte odor of phenol is develo)ied. From other parts of 
tbe body, phenol may be recovered by acidulating with tartaric acid ; dis- 
tilling; extneting the distillate by shaking with ether; evaporating the 
ethereal eolutiou ; extracting tbe residue with a small quantity of water, 
and applying to this solution the tests described above. 

Cresy'lot — Crtooi — Cretylic odd — Benzylic phenol — CrtAylic phenol 

C.H (CH,)OH— 108 — accompanies phenol in conU and wood-tars, from 
wnicli it may be obtaioed by fractional diatillaticn ; it ia more readily 
obtained pure from tolueoa 

When pure it to a ciysUUine solid, fusible at 34“.5 (94®.l F.); ae 
unially met wito, however, it to a liquid, which does not solid if}* at —18* 
(—O^A F,), and boUe at 203“ (397®.4 F ) j it has an odor of craasole. Ita 
pro^rties, decompoeitiona, and products resemble thoee of pbenoL 

Gaassora — Ormsotum{U. &> — to a complex mizture, con taining phenol, 
creeylok creneef, and other eubetanoea obtained from wood- tar, 

Sf used aa an antiseptic. It is an oily Uquid, color- 

whtt freshly prepared, bnt becoming brownish on exposure to light * 
U has a burning taste and a strong, peculiar odor ; it boils at 208“ (397®.4 
F.), and does not si^dify at — 27*^(— 16“-6 F.>. 

substituted for creaeoie ; the two substances 
may be distinguished by the following characters i 

Pbspol. Onnasor*. 

SSKrJ? f ly^wrin. Znaolsbla ia oomnwctol glycsria. 

!>>• wt pi^rfpitam collSito 

eWonda Oiras * green color with ferric chloride 
aad^ecM • oad sloohol. 

^*^***^ ohlorideaod Qirat a ynea color, pawing to brown, with 
awmoaian hjtete. 1 lerrio chloride and aouDoaium hydrate. 

iLSOOla ■ Xi^ewU — CH,(CH,)^OR — 122. — Theoretitally there ore siz 
possi^ zenoto dsnvabJe from cortwonding zylanes ; of these, four have 
teen thus tor obtoined by toe ganaral methods of obtaining the phenols. 
None IS of practical interest ^ 

Haymol— Cymyfic pAenol— C,H(CH,)pH-I60-extotfi, accompany- 
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iug cjmeae and tbyrnece, in eaBence of thyme, from which it U ob- 

tained The essence contains aboat one-bali its weight of thymol, wbiob 
ia separated by agitation with a concentrated aolulion of caustic eoda ; 
aeration of the aUcaline liquid, which is diluted and neutralized with 
HCl ; thymol separateB and id purified by rectification at 230^ (446^ F.). 

It cryetallizea in Urge, transparent, rhombobedral tabUe ; has a Mp- 
pery taste and an agreeable, aromatic odor ; it fuses at 44*^ V), 

and boils at 280^ (446*^ F.) : is sparmgly soluble in water, lerj soluble in 
alcohol and ether; with the alballes it fonas definite compound which are 
▼ery soluble in water. Its reactions are veir suoflar to tboae of phenol 

Thymol is an excellent disinfecting anj antiseptic agent, and one of 
the beet of embalming materiaU ; poseeesiog the advantage over phenol 
of having itself a pleasant odor. 

SUBSTITUTED PHSNOU. 

We have seen above 301) bow three bt- and tri-eubetituted deriva- 
tivee are derivable from benzene. Phenol is a unisubetituted derivative of 
the same substance and hence still contains five H atoms which may be 
replaced by other elemenia or radicals. So long as but one other univuent 
atom or radical is introduced, the number of possible derivativea remains the 
same as if but one land of atom or radical were introduced, as the rereraal 
of the order Cl Br or Br Cl cannot influence the nature of the compound. 
Kut when the number of substituted atoms, differing in kind, is increased 
beyond two. or tlie valence of one or more of them exceeds one, the num* 
ber of possible isomerea is progressiTely increased. Thus, while there are 
but three tribromo-beuzenee: 



occupying one of the meta-poeitioiis 3 and 5 ; and para to that occupying 
t^ parvpoeotion 4 

Ibus the substance having the constitution indicated by the formula 1 
(see next page) is designated by the name onhoniiroparttbrom<^pfunol. But 
even thxa is not always sufiicienily definite, for to each of the substancse 
2 and 8 (see next page), although differing in characters, the name or- 
tKom^nm 0 tabnfmo^h 0 iol appUea. It has been suggested, to avoid this 
difflcufty, that the prefix oUoriKo be used to deeignate the second or- 
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tbo-poaition 6, and the prefix aliomeia to designate the second metii'poQ- 
taon 5. 



/K /K 

6 4-Br 6 2 

6 1— Br S l~Br 

\*/ N.,/ 

i 
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there are six oblorobromo-beuzenea : 



J 






6 2— Br 

I l>— a 



Br 

/k 

6 2 



Bi 

^4/ 

A 

2 . 

Br 



Ak 

4 2— a 

l Lbt 



L 



Br Cl— 5 



3— Br 



\4/ 






1 u 

\4/ 

t 

Br 

6. 



OH 

4 2— (NO,) 

i i 

\4/ 

i 



OH 



/ V 



(NOJ (NO,)-/ 



on 

) 



6 3— Br 

\4/ 



6 3— Br 

\4/ 



The name of No. 3 would thus become nelabromfxillorihonitrthiihmof. 

When formulae are used, all confusion may be readily avoided, even in 
ibe most complex substances, by the use of the numeral corresponding tn 
the position in the benzene chain, enclosed in brackets TIjus, the for* 
muLe of 2 and 3 above may be written : 

C.H.(OH)^0-),,,Ur<.* : and 
C.H,(OH)br(.,>5b.),.v 

Hltr9>pheiM>ln — MonoptUr<^>henolH — C,H,(NC^)OH— (1— 2), (1*— S), 
and <1— 4) are formed by tlie action of HNO, on C,u,UH. The ortho com- 
pound (I — 2) crystallizes iu large yellow needles, sparingly soluble, and 
capable of distillation with steam. The to el a and para compounds are 
both colorless, non-volatile, crystalline bodies. Two dinitro^phenolH, C,H, 
OHfNO,). and are obtained by the action of strong 

nitric acid ou phenol, or on orut> or pam-mononitro-phenol. Tliey ars 
both solid, erystalline substances, converted by fuitbsr nitration into pic- 
ric acid. 

TVimfro-phcnole — 0,H,(N0^),0& Two are known, (1.) Picric ocid— 
Carbototic ocMf — 7Vmifro«p^cnicack/— (NOJ in 2— 4— C. It is formed by 
nitrifioatioD of phenol, or of 1—2—4 or 1 — 2 — G dinitro-pheuolH, nnd also 
by the action of UNO, onindigfo, ailk, wool, resins, ^tc. It ci'ystallizei in 
brilliant, yellow, recUngulor plates, or iu aix-«iOcil prisma ; it is odorless, 
and has an in tensely bitter taste, whence its name (fiouj rurf>^ w bitter) ; it is 
acid in reaction ; spariugly soluble in water, very soluble iu alcohol, etljer, 
and benzene ; it fuses at 122^.5 (232 ^ 5 F.), oud may, if hc.ated with cau- 
tion, be aublimed unchanged ; but, If heated suddenly or in quantity, it 
explodes with violence. It beliavea as a monobasic acid, forming aalts. 
wmoh are for the most part soluble, yellow, crystalline, nud decomimsed 
with explosion when heated. 

Picne acid is valuable as a dye*stufi^ coloring ailk and wool yellow ; as 
a medium in histological investigatioDS ; and as a reagent for 

the alkaloids, wUb many of which it forms crystalline pvecipitaiea It i4 
also fometimea fraudulently added to beer aud to other fooil nrticleB, to 
communicHte to them either a Intter taste or a yellow color. 

Akalytical CsAiucTxna.— (1.) Its intensely bitter taste. 

(2.) Its alcoboUc solution, when shaken with a potassium aalt, gives a 
yellow cryatalline ppt 
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(3.) An ammoniacal solution of cupric sulphate gives a green, crystal- 



of which I and 2 ore derivable from orthobibromobensene (see p. 301); 
3i 4, and 5 from metabibromobenzene, and 6 from parabibrtnaobeoMoe. 

in place of two elements or radicals, we have three, the number of tri- 
substituted derivatives is increased to ten. 

In the place of Cl and Br in the above examples any onivalent atom or 
radical may be substituted, thus giving rise to a great number of deriva- 
tives Certain of euch Bul»titutsd ndieals determine ibe function of the 
original unisubstituted derivative of benzene and of all of its poly subetitu ted 
derivatives Thus the group (OH) is characteristic of the phenols ; (CH,) 
or (C,,H|s+l) of the superior homolognes of benzene ; (uH,OH) of the 
alcohols ; (COOH) of the acids ; (NO,) of the nitro-derivatives ; (KH,) of the 
amines, etc 

The naming of such polyBubstitute<1 dflHvatives presents aanv dif5- 
cultiea Adherence to the principle that the name of a compound ahoU 
iudicale its ouusUtuUuu, iiLvolvua the cuustmetion of DsneB wmcb are fre- 
quently of unwieldy length. It is usual to consider the ebancteriziiig 
group as occupying the poaition 1 in the hexagon, and to prefix the term 
orlAo to the name of that rtidical or atom occupying one of the oribu-poai- 
tions 2 and 6 with relation to the characterizing group ; mela to that 



line ppt. 

(4.) Olucoee, heated with a dilute alkaline solution of picric acid, com- 
municatee to it a blood-red color. 

(5.) Warmed with au alkaline solution of potassium cyanide, an in- 
tense red color is produced (the same effect ie produced by ammonium 
Sulphydrate). 

(6.) Cu bleached wool, immerseil in boiling solution of picric acid, is 
dyed yellow. 

Noa 1, 8. 5, and G are quite delicate. 

When taken internally in overdose, it acts ae a poison ; it may be 
separated from animal fluids or from beer by evaporation to a syrup, ex- 
tracting with 95 per cent alcohol, acidulated aith H.SO, ; filtering ; 
evaporating ; and applying the tests to a solution of the residue. 

DIATOMIC FRENOU. 

Diatomic phenols are derived from the benzene series of hydrocarbons 
by the eubetitutien of two (OB) groups for two atoms of hydrogen. In 
obedience lo the laws of suWtitntiou already discussed, three such com- 
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Ktunda axist, correaponding to each bydrocarboxL TboB» in tba ewe of 
}«nzeue : 



OH 

1 


OH 

1 

1 


OH 

1 


/ \ 

6 2— OH 






1 1 

5 3 


i L_oh 


i i 


\/ 


\/ 


\ / 


4 


4 


4 

1 

OE 


OnDa 


Uflib 


Pm». 




1-8 


1—4 


^7rtio»(«ohln. 


RMoraia. 


B^droqnlAOM. 



Pyroc ateohin — Oxyphenic actri — C^^(OH), — 
1 — 2 — U obtained from catechin or from tnozin tannic acid hy diatilla* 
tion ; nlao by tUe action of KHO on orthochior- orortUoioU<^beiiol, or bj 
decomposing its methyl ether, ^uoiaco^, by HI at 200^ (392^ f.). It crystal* 
liras in abort, atiuare prisma ; fuses at 104° (219°. 2 F\ and boils at 245°.5 
(473^.9 F.). Keadily aolubla io water, alcohol, and ether. Ita aqueona 
solution gives a dark-green color with Fe.Cl, eolation, changing to violat 
on addition of NH.HO, NaHCO,, or tartaric acid. 

Reaorota — Mfitafiwxy-tenKne^-C^HXOR), — ! — 3 — is obtained by tbe 
action of fused KHO on paracblor- or iodevpbenoL It is usually prepared 
by dry distUlatiou of extract of Brazil wood. 

It forms abort, thick, colorless and odorleas, rhombic prisma Fusaa 
at 104° (219*^.2 F.), and boils at 371° (619°.8F.). It is very soluble in 
water, alcohoX and ether. Its aqosous solntion is nsatiml in reaetton, and 
intensely sweet. With F«,Cl. its solutions assume a dark-riolet color, 
which it discharged by Its AmmonUcal solution, by expofore to 

nir. assumes a pink color, changing to brown and, on evaporation, green 
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and dork blue. .Heated with plitliolic anhydride at 196° (383'" F.) it 
yields ^H^orttioein (see page 309). It dissolves in fuming U^SO,, forming 
an oratjge*red solution, wliich becomes darker and then changes to green* 
ish*blacK and tlien pure blue, and to purple on being warmed. 

Besorcin has been recently used in medical piwctice. 

Hydroqulnone — Paradiury-benMne — is formed bj 
fusing pvaiodo-phenol with KHO at 180° (350° j\), by d^ disUJIatiOD 
of osysslicylic acul or of quioic acid, and by tbe action of redudug agenle 
on in' none. It forms colorless, rhombic prisms, which fuse at 160° 
(336°, 2 F.), Readily soluble in water, alcohol, or ether. Its aqueous 
solution is turned rsd*brovoi by NH,HO. Oxidizing agents convert it into 
quin one, 

QulnoDe-~C,H (00) is the representative of a number of sindlar 
compounds, derivable from the aromatic hydrocarbons It is produce^l by 
tbe oxidizing uctioii of MnO, -I- or of dilute chromic acwl, upou 

quite a number of pars^benzeoe derivatives ; but best by the limitcil oxida- 
tion of quiuio ocid. 

It crystallizes in yellow prisms : fuses at 116° (240°. 8 F.) ; sublimes at 
oixlinary temperatures ; is sptf ingly soluble in cold, but rea^lUy soluble in 
hot water and in alcohol or ether. It gives olT a peeuUar pungent odor 
and stimulates the laclirymal secretion. Reducing ageuts convert it into 
bydroquinone. 

Tliere is no aimilar substance knosvn corresponding either to pjro- 
oatechin or to resorcin. 

Orain — /)inuf//ulio.ri/»tnlifAW — G,H^(CH,)( — ertshK in 
nature in those lichens which are used as sources of archil and litmus 
[Ruveliu linvtfjriu, etc.). It urybtallUsa iu sii-sideU prisms; is sweet ; rsiuU 
ilv soluble in water, alcohol, or ether ; fuses at 68° (136°.4 F.). Its aqueous 
solution is colored violet-blue by Fe,Cl,. It unites with KH, to form a 
oomi>ound which absorbo 0 from tho air and is oooTcriod into vroriu, 
C.H,NO, ; a dark red or purple body, which is the chief constituent of the 
dye*stuff known as archil, cudbear, French purple, and htmua 

TRIATOMIC FHEKOLS. 

The only compounds of this class at present known with certainty are 
two isomenc triaiomic phenols, which owe the differences in properties 
existing between them to s different placing of tbe OH groups. They are 
phloroylucin and pj/roffoUol. 

PhlorugluoiD— C,H,(OH),~l20^iB ubUiued by the huUuu uf puhiah 
upon phloretin, quereitnn, nu^urin (see Glucosides), catechin, kino, etc. 
It crystallizes in rhombic prisms, containing 2 Aq ; is very sweet; very 
soluble in water, alcohol, and ether. 

P jrognllol — PyroffoUic acid — 126 — is formed when gal* 
lie add (9. V.) is heated to 200° (3^° F.). It crystallizes in white nee- 
dles ; neutral in reaction ; very soluble in water ; very bitter; fuses at 116° 
(239° F.) ; boUs &t 210° (410° F.) ; poisonoos. Its most valuibU propeity 



IS that of abeorbing oxygen, for which purpose it is used in the laboratory 
in tbe form of a aolution of potassium pyrogallate. 

3OU 

PHENO.^ DYES. 



and Bosolio sold — C,^B are substaocee ex- 

isting in the dye obtained by tbe action of oxalic acid upou phenol in 
preeeuce of H^SO,, known as coraUine or pcpomne, which communicatee to 
ailk or wool a fine yellow-red color. 

Anrio ciystallizM in fine, red needles from its solution in HCl. It is 
insoluble in H.O, but soluble iu ECl. alcohol, and glacial acetic acid. It 
forms a colorless compound with potassium bisulphite. 

PhthaloizM. —These snbstiinces are produced by heating tbe phenols 
with pbtbalic anhydride, water Iwng at the same time eliminated. 

Their constitution is that of a benzene nucleua, two of whose H atoms 
have been replaced by two acetone groups (CO), w hose remaining valences 
attaches them to two phenol group# by excl^ge with an atom of hy- 
drogen. 

Thn% Phoaobphtbalaln, the aimplestof the group, has the const itution 
/CO-C.H.(OH). 

Ca. PhenoJ-phthaleiu is a vellow, errstaUins Dowder. 

NCO— C^.(OH). 

iasolol^ in water, but aolnble in aleohoh Its alcoholic solution, perfectly 
coloriess if neutral sssumes a brilliant magenta«rcd iu the presence of an 
alkali This property renders phenol-phthalein very valuable as au in- 
dicolor of roactiou. 

llMoroi2)*|ihtiialaln— Ffuoreecrin— bean the same lela* 
lion io resorcin that phenol-phthalein does to phenol, end is obtained 
from resoreiii by a corresponding method. It is a dark-brown ciystalline 
powder, which dissolves iu ammonia to form a red solution, exhibiting the 
moat brilliant greeu fluorescence. A teUabromOHlerivative of fluoieaoein is 
used as a dye under the name corin. 

AROMATIC ALCOHOLS. 



Tbe alcohols correspoDdlng to this series of bydrocarboni have the ume 
eompoaitioD as the corresponding phenols, from which they differ in con- 
stitution and in having the functions of true alcohols. Ihey yield on 
oxidatioo. first an aldehyds and then an acid, aud they contain tbs char- 
acteriziog group of tbe primary aloohola, CH,OH ; once if the alcohol be 
moaoatomic, tvnee if diatomie, etc. Thus : 



C^^CE.OE = Benzylie alcohol 
CpHpOOH s Bensoio aldehyde. 

CfH^COOH = Benzoic add. 

Ai they contain tbe benzene nuolsus they are capable of yielding 
ieomeric products of further substitution, ortho, para, or meta, according 
to the poaitioD of the substituted atom or radical. 

BoBsyllO aloobol — Benzoic ofeohof— Rmryi hydnie — C,H^(CH,OH) 
— lOB^doea not exist in natuie, and is of interest chiefly ss correspond- 
ing to two important compound^ benzoic acid and benzoic aldehyde (oil 
of bitter almonds). It is obtained by the s«ctiofi of potassium Lydiate 
upon od of luttar almonds, or by slowly adding sodium amslgam to a 
boiling eolutioD of bsnzoio add. 

310 

It is a colorless liquid ; boils at 206®.6 (403°. 7 F.) ; has an aromatic 
odor; is insoluble iu water, soluble in all proportions in alcohol, ether, 
and carbon disulphide. By oxidation it yif^lds, first, benzoic aldehyde’ 
0^,(COH); and aftenvard, benzoic acid, C.H^(COOH). By tbe some 
means it may be made to yield uruducU simiUr to those Obtaiued from 
tbs alcohols of the saturate hydrocarbona. 



AliPHENOl^S. 



These mibetauceB are intermediate in function between the alcohols 
and the pheuoie, and coutain both substitutefl groups (OH) and CH OH 

/CH,OH ’ 

SaligeniDj O.H. 121 ia obtained from salicin v.) in 

\OH 

lar^, tabular crystals ; quite soluble m alcohol water, and ether. Oxi- 
dizing agents convert it into salicylic aldehyde, which by fnrthAi* nTidatiou 
yields ealicylic add. It is also formed by the action of nascent hydrogen 
on oolicylic aldehyde. 



AL 






TYDES. 



Beozoio aldehyde — Beruoyl hydride — (COH) — 1CH3— ia the 
main constituent of oil of bitter almonds, although it does not exist in the 
olmonda {see p. 329) ; it is formed, along with hydrocyanic acid and glu- 
0000, by the action of water upon amygdolin. It ia alran formed by a num- 
ber of general methods of produemg aldehydes: by the dehydration of 
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benzyl ic alcohol ; by the dry distillAtion of a mixture in molecular pro> 
portions of calcium benzoate and formiate ; by the action of oaacent 
hydrogen upon benzoyl cyanide, etc. 

It ie obtained from bitter almonds. The crude oil oonUins, besidee 
benzoic aldehyde, hydrocyanic and benzoic acida and cyaoobenzoyl ; to 
purify it, it U treated with three to four times ita volume of a concen- 
trated solution of sodium bisulphite ; the crystolliDe raase ie ezpreeeed, 
dissolved iu a small ouantity of water, nud decomposed wiUi a concen- 
trated solution of sodium carbonate — tlie treatment being repeated, if 
necessary. 

It is a colorless oil, having an acrid taste and the odor of bitUr 
almonds ; sp. gr. 1.043 ; boils at 179®.4 (364*.0 F.) ; soluble in SO parU 
of water, and in all proportions in alcohol and ether. Oxidizing ageote 
convert it into benzoic acid, a change which oeoun by mere exposure to 
air, Nascent hydrogen converts it into benaylic aleoboi With Cl ami Br 
it forms benzoyl chloride or bromide. H^SO^ diaeolvee it when heated, 
forming a purple-red color, which turns blade if more strongly bo a t e d 

When perjccUy purt, benzoic aldehyde exerte no deletorioui action 
when taken intemilly ; owing, however, to the dificultv of completely 
removing the hydrocyanic acid, the eobet^cea usually sold is otf ^ biiUr 
aimondis, rx 2 ^|$a, snd almond Jiavur. are almost always poisonous, if taken 
in sufficient quantity. They may contain as much os l(Wld per cent, of 
hydrocyanic add, although said tube ** purified.*' The preesnee of the 
poisonoua subetancee may be detected by the teste given on page 897. 

Selloyllo aldehyde — Softeyf hydride — Salieyicl^SatiyicuM acid^ 
C,R, (OH) OOH— 139— exists in the ^wers of epinn ufmerw, end ie the 
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priedpal ingredient of the eesential oil of thet ptanL It is best obtained 
^ oudiiing salicin (c. v.). 

It ia a colorlees oil ; tuna red on exposure to air ; has an agreeable, aro- 
matic odor, and a ebarp. buminff taste ; sp gr. 1.173 at 18^.6 (56*.3P.) ; 
boils at 1M^6 (885^.7 F.) ; soluble in wat^. more so in alcohol and ether. 

It is, as we should suspect from its origin, a substance of mixed func- 
tion, pnstnssing the charmetehstio properUee of aldehyde and pbeuol. It 
produces a great number of derivative^ some of which have the ehiiac- 
(ere of mite and ethers. 

filthy l-protocataohuic aldehyde — Vanillin — 0 ^,(08) ( 008^ 
COH.— is the odoriferous prindple of vanilla. It is produOM aitificUDy 
by oxidation of vor^trin, a gloooaide oceairing in coniferous 

p^ta It crystallizes in needles, fusee at 80* (176* F.) ; ie sperio^j soW 
obla in water, readily soluble in alcobol or ether. It has a pungent taste, 
and i hunt odor of vanilla, the latter aore marked when the suWance is 
hsetfitl On expoeure to air it beoomes partially oxidized to tunifitc ec^ 
0 ^. 0 ,. 



end 



CA(OH),(COOH) — — Veratric Beriee, 
CA(<^H).{C 00 H)—aH,,_. 0 ,— Gallic seriee. 



In each of these series the basicity is, se usual, equal to the number of 



groo 



Bemolo aoid — Aetdum benzoicum (f.’ S.) — C^.(COOB)— 122 — 
exists ready formed in benzoin, tolu balssni, castoreum, and aeveral resins, 
It does not exirt in nature, so far as is at present known ; in those 

situations in which It has been found, it has resulted from decomposition 
of hipporic acid v.), or has been iutroduefid from without. When 
m moderate doses, it does not p>ee out in its own form, but ie con- 
verted into hippnric s^d ; in excessive doses a portion is eliminated un- 
riiauged in the urine. It is obtained from benzoin, or from the urine of 
herbivorous ; and is formed in a variety of reactions 

It (vystalliies in white, transparent plates ; odorless ; acid ; fuses at 
m* (25l*.6 T.y, sublimes at U5^ (29S^ F.); boils at 240^ (464^ F.); suar- 
inglj soluble in water ; soluble in hot water, alcobol, and euiei. 
Diluie HNO, does not attack it. It diasolves in ordinary H,SO„ and ia 
predpiiated unchanged by H^O. Its salta ore all soluble. 

mppiizlo ndd — Bentyl^ycocol — Itenzyl-amxdiHicetic arid— 

— 179 — IS a constant eonatitnent of the urine of the herbivora, aid of 
human urine to the extent of 0.29--2.84 grams (4.5-43.6 grains) in 24 
houm It is more abundant with a purely vegetable diet, i^r ^e ad- 
ministration of benzoic arid, and in diabetes mellitus and chorea. 

It crystaUisea in transparent, colorlesa, odorless, bitter prisms ; spar- 
iogly soluble in water ; fuM at 180* ^366* F.). It dissolves unchanged 
in RCl : but on the aolution it is decompoeed into benzoic acid 

and glyooeol Tbs same decompoaitioQ is effected by dilute H^SO., HNO^ 
and oxalic arid, aod a ferment developed in putrefying urine. C^dizing 

agents conv eft it into benzoic arid, benzimide, aod CO,. 

Th^ chaneCart of Upporic arid are : (1) when heaM in a dry tube it 
Ittaaa and givea off a sublimata of benzoic arid and an odor of byarOCTtnic 
; (2) it gives a brown ppi. with ferric chloride ; (8) when heat4Mf with 
fijM it gms off benzine ax3 azomouia 

SnlwTlio Aeld — OxyOentoic acid-^AciduiH mlicylicum (C7. «S.) — 
(O^ OdOH— 138— was first obtained from eaaeoce of iptrmo, which con* 
rifta largely of saliCTlic aldebyda, and aubsequently from oil of winter' 
green (p 0 sfikma), wnicb oootaina methyl salicylate ; and also from so/irin, 
a glucosida yield^ aalicjlie aldehyde. It is now obtained from phenol 
Ttna is fused, and, while a current of dry CO, is paesed through ii small 
potiuma of Kn are added ; the sodium ai^cylate thus formed is dissoWe<l 
tn H^O and decMposed with HCL when the liberated salicylic acid is 
preci^Uied. 

It erystaUiM in fine white needles ; very sparingly soluble in cold 



AO1D0 TO THB AROMATIC HTPHATBB. <^te soluble in bot wster, alcohol, et^r; it fi^ st 158* 

.4 *.), 



Tbe arida, possi^ derivable from bMaeoe by the substitutioo of 
(0000), or of (COOH)and(OH). lcrafoma<d hydrogen, would fora, were 
they all known, a great number of eeriee ; there are, however, compar* 
atively few of them which have been ss yet obtain^ although the ouin- 
ber ol arid series known ia greater than that of cofresponding a lo o h ola 
Each eeriee of mono- and diatomic aicohoU fnraishee a correepooding 
seriea of acids ; thus : 

O.H.-CH.OH C.H./^0| 

SMMtoiMal. Tsla^flyML SiSjiiMi 

O.H.-COOH O.H./gggH C,h/O^H 



0,H.-COOH 



^„/COOH 



<316*.4 r.), and may be distilled with but slight decomposition, if it be 
pne. CD and Br Icra with it ptoducta of substitution. Fuming HNO, 
forma with it a nitro-derivative and, if the actum be prolonged, converts 
it into pierio acid. With fsnic chloride, its aqueous solution assumes a 
fine vi^K color. 

S13 

Salicylic acid aod its salts (it is monobasic, although diatomic) are 
extensively used in msdicine, both externally as antiseptics and internally 
in the treatment of rheumatism, etc. It is not v>*itbout caustic properties, 
aod hence, when taken inUmaDy, it should be largely diluted. 

OnlUo nolA — Avidum ^aUicum (CT. i9.) — C|H,(0H^,C00H— 170 — 
exists in nature in certain leaves, seeds, and fruits. It is best obtained 
from gall-nuts, which contain its glucoride, goUotannic arid {q. ^}. It 
can be obtained from salicylic acid. 



There are still a number of other series of aridi potrihlv derivable 
directly from benzene, without speaking of substituted arida ox more com* 
plex nature ; of these, however, the majority are wanting. 

Bj the progrearive substifataon of group s (OOOH) to atoms of bydr^ 
gen in banxm, we may obtain six aansi ox aridi, five of which hava be«A 
LMlated: 



more com 



It crystailizea in long rilky needles with 1 An ; odoiless ; acidulous in 
taate ; sparingly soluble in cold water, very soluble in hot water aud in 
alcobol ; iU solutions are arid. When heated to 2I0^>315° (410M19^ 
F.) it yields 00, and pyrocaUol ( 9 . c.). Its solution does not precipitate 
griatin, nor tbe salts of the albloide, as does tanniu. It lorms four 
series vt asUa. 

NTTRO-DERnTATiniS OF BSINZENll. 

By eubeUtntiCD ol the OBivileDtndiosl(NOJ for tbe hydronn of ben- 
sene a seriea of substitution products are obbuimble, corremnding to the 
aeries of haloid derivatives, phenols, etc. (see pp 801, 304, w5). 



CA(OOOH) ,0, . . 

C.HdU0OH),-CA^„0, .. 
o.H,(nooH).-c.H^ ,.o. .. 
C.H,(COOH).-C.H^„0. , . 
C^(COOH). 

C.(COOH). 



. . .Benzoic series. 

. ..Phthallc leriee. 

. . .Tiimeilitic eeriee. 
. . .Prebnitia series. 

. . .Wanting. 

. . .Mellitio series. 



The alpbenols, contaiiuag a tingle group (OH), are at preeent repr^ 
senied by a single eeriee : 

C^,(OHKC(X)H)— atlicyhc lerlea. 
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Corresponding ^ tli« unknown ftlpliAnnlfl, crniisininga grestsr number 
of (OH) groups, there are at present but two series of arids known : 



eeriee of haloid derivttivee, phenols, etc. (see pp 301, 304, 305). 

Nitro^beoiwl^^ifroi^cnccnc— JKono-nffro-^ucjic — Beecnee of Mir^ 
bano — — 123— is obtained by the moderated action of fuming 
HNO,i OT of a mixture of UN(J, and on benzene. 

It is a yeUow, sweet liquid, with an od^^r Hitter alrnonds ; sp gv 
1.209 at 15' (59* F.) ; boUa at 213* (415*.4 F.) ; almost insoluble in water ; 
vary soluble iu aloohid aud ether. Cubceutraled 11,60, dissolves, and, 
when boiling, decoznpesee it Boiled with fuming HNO„ it is converted 
into 6 inifrcAoenrri. it is oon verted into aniline by reducing agents. 

It has been need ia perfumery as artificial teccnet of biller almandf ; but 
as inhalation of its vapofi even largely diluted with air, causes headache, 
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drowBioeea, diffieoU^ of nspintioDf cftrdiftc irrc^folvi^. lorn of mcuculAr 
power, eoLru]Bi<At» and comA, its use for that porpoee tsto be condemned, 
^ken inUrneUy it is aa eetite poison. 

Nitro-bensoi maj be distdnguiabed from oil of bitter almonds (benscw 
aldehyde) by £L60^ whiob does not color tbs former : and by tbe action 
of acetic acid a^ iron filings, which convert nitro^bensol into amlise, wboes 
presence is detect^ by the reactions lor that subetanoe ( 7 . n). 

A iMTTn o-P Bfm r ATrvBS OF BENZENE. 

These subaiances are derivable from beniene and iU homolognee hf 
tbe sabatitation of one or more uoi valent groupe (KH.) (amidogen) 
atoms of hydrogen. They tuay also be oonsidered as |wo> 

dueed by the eulMtitution of the univalent radical phenyl (C^J, or *iti 
bomologuee, derivable from tbe beoaene nuclena, for the hydrogen of 
ammonia. They all are strongly basic iti character. 

Anllina — Amido~b^nzene Amido^bentol — Fheni/hmiw^ Kyanol^ 

CrigiaUine — ^ K — 98 — exists in small <iaantit}* ib coal-tar and is one 

of the products of the desiruetive disUllation of indigo. It ie 
tbe reauciioii of nitro-beniene by hydrogen : C„H,(NO,) ^ 

(KH,) -K 9H,0 i the Iwdrogen being liberated in the nascent 1 
tact with nitnvbenaol by tbe aotioo of iron filings on aoetio add# 
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Pure aniline is a colorless liquid ; baa a peculiar, aromatic odor, and an 
acrid, burning teste ; sp. gr, 1.02 at 16® (60 .8 F.) ; boils at 164®. 8 (364®. 6 
F.) ; crystallizes at ^ 8 ^ (17®. 6 F.); eolubls in 31 pts. of cold water, solul^e 
in dl proportiona in alcobol, ether, carbon diaulpoide, etc.; when expo^ 
tu air, it turns brown, the color of tUe commercial **oil," and, finally, rosin i- 
fies i it is neutral iu reaction. Oxidizing agents convert it into blue, violet, 
red, green, or black derivatives. CU Br, and I act upon it violently to 
produce products of substitutiou. Concentrated H,SO, converts it accord- 
ing to tlie conditions, into dulphanilic or dtsulpHanilic add. With adds it 
unites, after the manner of tbe ammonia, without liberation of H,0 or H to 
form salts, most of which are crystoUizabls, soluble in water, and ooloriees, 
although by exposure to air, especially if moist, they turn red. 

Ayu.YTiOAL Chakactera. — ( 1.) With a nitrate and U.80., a red color. 

(2 ) Cold does not color it alone ; on addition of potesaium di- 

ebromate. a fine blue color is produced, whi^ on dUulion wilh taUer, pasees 
to violet, and. if not diluted, to black. 

(3.) With calcium hypochlorite, a violet color. 

(4 ) Heated with cupiic chlorate, a black color, 

fS.) Heated with mercuric chloride, a deep crimson color. 

Tozuolooy. — A tiibne itself, when takeii iu the liquid form or by inhala- 
tion, is ail active poison, proiluciug ^mptoms sitmlar to those caused by 
nitro-benxol ( 7 . v.}. Its ealts, i/ pure, seom to have but alight deletenous 
action. 

DERlVATiyBS OF ANILINE. 

By tbe substitutiou of other radicals or elements for the remauiing by- 
drogeu atoms of tbe benzene nuclsus, or for tbe hydrogen atoms of tbe 
amidogeu group, KH,, a great number of derivativse, induding many iso- 
mere»» ore produced. 

In all Of tbsee derivativea the group (KHJ is considered at occupying 
tbepomtiou 1 . 

Ohloraaliioes. — Three mouechionniiiryfe are known, of which twOi, 
ortho- (1 — 2) and meta- (1-^), are liquid. The other, pan>(l— 4), is soUd 
and etystalline. 



Four cfichfbrentfinea, 1 — 2—4, 1 — 2—5, 1 — 3 — 5, and 1 — 8 4, 
known, all solid and cryetalline. 

Two trichforantfiaer, 1 — 2 — 4 — 6 and 1^2—4— 5 are koown, both solid 
and crystalliue. 

The corresponding bromanilinee are also known ; also a teirabromaniHt^ 
1—2— 3— 4 — 6 , and a pentabromaniliDe, 

Of the possible iodcaUiae*. bnt four have been deKribed : Metaiuona- 
iodanilvie (1 — 8 ); ;>aramoniodaatfiMe (I — 4); tbe diiodanUine (1 — 2 — 4); end 
tbe fnkxfandinr (1—2 — 4—0). 

NitraniUnes.— Tlie three isomeres, ortho-, mete-, and para- iforwni- 
fnmi/intff, C^^(KH,)(NO,) ere formed by imperfect reduction of tbe di- 
nitro-benzenes. 

TwodinUrmiUnr^. C,H,(NH.)(NO.),(l— 3— 4)and(l— 2— 6 ). are known. 

A single IrinilrauiHite, C,K,(KH,)(NO,)^(l — 2 — 4 — 6 ), bos been ob- 
tained by the action of elcobobc ommemia upon the etbyllc or methylte 
ether of picric acid. It is also culled picrom^e. 

Anllldaa. — These fU'S compounds in which one of the H atoms of tiie 
amidogen group hns been replaced by an odd mdiooL Or they may also 
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be considered ns amides, whose remaiDiog hydrogen has been more or less 
replaced by phenyl, C,H . 

dcffontiU'f— C, H^(NH.CjH^O) = obtain^l either 



by beating leather aniliuc aud glacial acetic acid for sevcnil liours, or, 
better, by the action of oceiTl chloride on aniliEe. It fornjs rolorlesa 
shining, crystaUine scales; fuses at 1I2*.5 F.), and volalilizes un- 

ebang^ at 295® (563' F.), It is sparingly eoltible in cold water, soluble 
in hot water and in alcohol 

It baa been i^ceotly introduced into medical ))ractioe os an ontiperiodic, 
under the name anlt/ebrine. 

ANILINE DYES. 

It WHS observed at an early period that when crude aniline was aeteil upon 
by oxidizing agents a brilliant red color was produced. Efforts to isolate 
thiR color, beginning iu 1836, Lave led, not only to i^ucress in the en<l de- 
siied, but also to the discovery of a gieat number of aubetenoes, hi any of 
which are valuable as dye-stuffs communicating not only brilliant colors, but 
the greatest variety of shades and colors, Among the subatanceii com- 
rDcrcially claaaifie<l os auUine dyes are many pignieiits which do not prop- 
erly belong here, being derivatives of pheuol, imph thole ne, ontliraceiie, etc. 

Of tlie true aniline dyes the most important', and that from which most 
of tlie others are industrially derived, is furhaiur, also called mayeda, am> 
line nvf. rcMwiiie, azaieine, etc. 

Although fucUsine is obtainable by a great variety of methods, those 
iDdustriaUy used are limited to modifieationB of two r tbe oxidation of 
commerciid aniline by arsenic acid, or by a mixture of nitro-beozene, hy- 
drochloric acid, and iron filings; and the purification of tbe product, after 
combinalioo with an ncid, by repeated recr>*8tallizationa 

The commercial fuclisine, which varies much in quality, is a bard, more 
or less cryslalUiia substance of a brilUmit green color, sparingly soluble in 
cold srater, read ilr soluble in hot water and in aleobo), tbe solutions having 
a brilliant reil color. 

The commercial fuebsines are salts, usually tbe chloride or acetate, of a 
base which is itself colorless, called roMcm/inr, whose constitution has been 
hui recsotly determined, having the empirical formula 

Raeaniline is one of a sense uf homologous substaocen the first term of 
which ispcrarosoJitfiW, 0„H,,N^0 — whose molecule : 

H H 

/K. 

NH,— 4 6— H H-2 4— NH, 

II II 

H— 3 1 1 6— H 

H /K » 

H— 6 2-H 

I I 

H— 6 8-H 

N/ 
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coDsista of Uuee benzene nuclei, united by a group (COH\ the paia H 
atom of each of tlie l^uzeue nuclei being replaced by n group (KH,). 
Ibe remnining H ntonss of the lienzeue nuclei nisv he repirwe<h eitlier by 
CH, to produce the higher bomulogues, or by other iitums or radicals. 

Neither pure aniline nor pure toluidine will prrxluce n red color by 
tbe action of oxidizing agents, tbe formatiou of a itisonilins requiring a 
combination of Uie two. 

The rosouiliues are powerful triooid bases, foming salts which are all 
colored, and from wbicli the colorless bases may be sepamted by decoui- 
posiog cooceutrated solutions of their salts with couceutrateil KHO solu- 
tion. 

Hi^man*e vtolel is Irielkyl-t'oeaniliTte chloride, produced by heating to- 
gether ethyl iodide and rosunilioe. 

LyoneUtte ^ /np/cenyf-rosam'ffTis chloride, obtained by heating roBaniiuie 
with an excess of aniline ; gaa green, obtained by heating I'osnuiline chlo- 
ride with aldehyde and sulphuric scid ; Parit videl, obtained by tbe oxida- 
tion of methyl oniiiue. 

Jtfautem is a base whose sulphate, obtame<1 by mixiug cold dilute solu- 
tions of potassium diebromate aud aniline sulphate, is a fiue, purple dye. 
A blue dye is n |fo obtained by beating mauvein with aniline. 

Amiuie blact is obtained by acting on aniline with a mixture Ctf eupHe 
sulphide or a vanadium salt and potc^um chlorate. 

^q^ronw is a base derived from commercial oils, rich in the superior 
bomologues of aniline (toluiUiues). Its hydrochlomtc is used in place of 
safflowei*. 

AZO AND DIAZO DERIVATIVES. 

The aso compomida are derivable from tlie aromatic bydrocarboiiB by 
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loss of two H stoma from two moie coles of tbe byclrocarbou, soil union of 
the remainders through tbe iniermeiluirj of a group (— N = K— ) They 

are formed by the oction of certain reducing agents upon the niU'o-denr* 
AtiT6& nod may be considered na intermediary products in the reduction 
of the mti’o-det'ivatives to amines. Thus in tbe case of benzene : 



[C.H.(NO.)], + 

Nktrol'enzone. 


H, 


— 


+ C,H,— N 


C,H-N\q 
C.H, N/° + 

A*oxyl«(kii.ue. 


H, 


— 


AMbciueM. 


O.H-N\ 

C,H.-N^ 

AMhenieiie, 


+ 


H, 


_ C,H,NH\ 
- C.H.NH/ 


CH,NH\ 

C.H^NH/ 

B;dR>o<wnMU« 


4- 


H, 


= 2[C,B,{NHJ] 

AaIHot. 



Tbe diazo com pound a conairt of an univalent remainder of an aromatic 
hydrocarbon, united by tbe group ( — N s with a haloid atom, or an 
acid residue : C,H, — iJ « N— Br = Diazobenzene bromide. 

an 

HYDRAZINES. 

Tlie hydmsineB are tbeoreticailv derivable from the group H,N— NH,’. 
diamidogen, by tbe substitution of acid, alcoholic, or pneDylic r^cala for 
one or more of tbe hydrogetj atoma 

Phenyl hydraaine— — NH,— ie obtained by the action of 
21 He'd!] At and acetic acid on Jiaao-ainidobenzene. It is a yellow oU. epar* 
ingly Hotuble iu water, ho I u bis in alcohol and in ether; po ocoo eed of strong 
reducing power, and acting as a uouaeid base to forts cryauUiaed ealta. 

PYRIDINE BASES. 



Thoso interesting subitancee, closely related to the vegetable alkaloids 
as AS to some of the alkaloids produced during putrefactive decompo* 
Adion of animal juatters, were fint discovered in 1851, as cooeUiueuU of 
ml o/ iMpfjel = oleum anvnait! = oieutn romu cera = b^nt'Otl, no oil pro- 
duced during the dry dietillation of bones, home, etc., and as a t>y*prod* 
uct in the manufacture of ammoniacsl compounds from those sourcea 
They also occur in coal«tar. naphtha, and in commercial ammonia, 
tbylic spirit, and fusel oil. 

The pyridine bases at present known are : 



Pyridine - . . . . 
Picoline . , , , 
Lutidine . . . 
Collidine . . . 
Parvolme. . , 
Coridine . . . 
Rnbidine. . . 
Viridine. . . . 



yurnivt* 

C.H.N 

C.H.N 

c,h;n 

C.H„N 

cM,a 

C„H„N 

C,H,.N 



BaKtAf'PB**!. 


Os. 0 «. w st>. 


115’ 


0.924 


134" 


0.93S 


154" 


0.945 


170" 


0 95$ 


188" 


0.966 


211* 


0.974 


230’ 


1.017 


261" 


1.024 



It will be observed that these compounds are metamerie with the ani- 
line a from which they differ in coDstitution, as shown by tbe structural 
fornmise of picoline and aniline : 

NH, 

I 

C 

✓ \ 

H-C C— H 



CH, 

<1 



\ 

H— C C— H 



I 

H— C 



/ 



(Ui 



t_i 



c 

I 

H 

C.H,N 

AAllbM* 



V 



CAN 
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They are all liquid at the ordinary temperature, behave as tertiary 
luonainiues, react with severai of the general reagents of tbe ulkaloide. nod 
form i^blovoplatinates which are decomposed by boiling water. 

Pyridine— is obtained from oil of Dippel, and is 
also obtainable synthetically from pipenthr\€» 



which is iteelf a derivative of piperinr, C„H,,0,N, a coastitoeot of black 
and white pepper. 

It is a colorless, mobile liquid, having n peculiar, very penetrating 
odor. It boils at 115'^ ('i39^ F.). It mixes with wat^ in all proportions 
It ia strongly alkaline, and combines with acids as does NH,. like all the 
bases of series, it ia very stable, and withstands tbe action of such ot- 
idiriog agents as fuming HNO, and chromic acid. It forms crystalline 
salts. 

; CoUidine, C^, ,N ; cod H^rocollidine^ 
been noted as products of putrefactive decomposition of albuminoids 

a weak bass accom])anying the py* 

ridine bases in oQ of Dippel, and Also obtainable from other eouroea It 
is A colorless, oily liquid whose odor resembles that of cldoroforiit. 

By acting upon pyrrol with an ethereal solution of iodine, a quadrisub- 
Btiinted derivative, teiiiodopyrro), C,HI,N, is obtained as a brown powder, 
which b"* been used under the name J^ol as a substitute for iodoform in 
surgical practice. 

CHINOLINE BASES. 



The baeee of thi« group at present knowu are : 



Cbinoline 

Lepidiue C,.H,N 

Ciyptidine C„H„N 



Pentahiroline C H .N 

IsoUne C. H..N 









Ettidine C..H..N 



TetrabiroUne C„H^,N , Valid! oe C„H„N 



whose constitution and relations to tbe pyridine bases arc shown by the 
formula : 



OH 


CH CH 


ck ck 


ck c ck 


Y 


YY 


tyrWa*. 


C.HtK. 



They are obUined by the destructive distillation of the oinchonine, 
quinine, and other natuial alkaloids, to which they ai’e closely relst^ 
ChiDoUoe— N — la a mobile liquid ; boils at 238^ (400^4 F ) ; be- 
corned rapidly colored on contact with air. It baa an in tensely bitter and 
acrid taste, ami an odor somewhat like that of bitter almooda It is 
sparingly solubla in water, readily soluble in alcohol and ether. 

819 



Cbinolins ia tbe nucleus of a vast number of products of Bobetitution, 
among which are four substances which have recently assumed medical 
importanos : 

nulliae = Tetrdiydr 0 fon^i»anM — C,.K,,HO— is a derivative of tbe 
paratnetiiyl stbsr of omnobne. It is met with in tbe form of eulplmte and 
tartrate in Uie ri^ape of cryttallins Mwders. The odor of the sulphate is 
rimilar to that of anisol (methyl pusnol) ; that of the tartrate to that of 
ooumaruL Tbe teste of both is bitter, acri<l, and snlty. Both oalts are 
readily soluble in H.O. the eolphate the more readily. Solutions of thol- 
line salts saeuine, even, when very dilute, a njagiiihcent emerald-green 
color with Fe,CL solution. 

StbyltbalUae— C,.H,,NO-is aderivntive of tballine, whose chloride 
is hygroeconc ; readily forming solutions which ai'e acid in reaction, bitter 
in taste and assume a red -brown color with 

Afitepyriae — Dimeihyloxycktnizine — C,^H*,N,0 — ia obtained by 
beating metbyloxychiDisine with methyl iodide and methyl alcohol in 
sealed vessels at 100^ 1 212^ F.) ; tbe hnt-named substance haviog becu 
previoudy obtained by the action of acetylacetio ether upon phenyl hydra- 

rine. 

It constitutes a voluminous, reddisli, crystnlliue pow der ; readily soluble 
in water, ether, oicobob and chloroform. 

Its solution with FeX9, is colored deep re<l-brown, the color being 
discha^ed by Nitrous acid colors dilute Bolutione of Butip^-rine a 

bright green, which persists for seveiol days at the ordinary temperature. 
If the mixture be heated, and a drop of fuming HNO, added, tlie color 
changes to light red, Uieo blood red, and tbe liquid deposits a purple oil 
on eontinued neating. Addition of a drop of fuming to a cold con- 

ceotrmted aolutaon of antipyrine produces precipitotiou of small green 
cryatAla 

Kairlae — MethyU>zi/chiiu>ltw hi/dride — C,^H,,NO — is more nearly de- 
rived from chinoline thra the substances prevtooBly mentionec]. Its chlo- 
ride is a crystalline, nearly white, easily soluble powder, whose Uete is 
at once aromatic, and salty. 

Tballine, ethylthalline, antipyrine, and kaiiine are possessed of anti- 
periodic and Mtipyretic propertiea 
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INDIGO GROUP. 

Iq this group kre included a imniber of subetancea, derivable from 
Ifidigo-blue, which are eridentlj cloealr I'elated to the beozeoe gi*oup, aa 
ia fihown by tbe Dumber of beozene deriTstivea which are obtained bj 
their decompoaitioc* yet whoae coDatitutioa ia cot yet definitely ealal> 
Uabed. 

lodlfiotin — Tndigo-blue — — conatitutee the greater part of 
the commercial tntfipo. It does not exist preformed in the phmte from 
which it ii obtained, whose juice is ostur^ly colorleea, but is produced 
by decompositioD of a glucoeide contained in them (see Indican, p. 
8201 

Indigotin may be obtained by the action of phosphorus trichloride on 
iso^in ; or, in a nearly pure form, by cautiously eublimtng commercial in- 
digo. It forms pui^e-red, somewhat metallic, orthorhombic prisms or 
plateSi odorless, taetelesa, neutral, insoluble in water, ether, or dilute 
ncids or alkalies By dry diatillaiion it yields aniline and other products 

820 

By moderate heatiug with dilute HKO, it gives off gae and is emveridd 
into isatin. 

Indigo Bulphonic Aolda. — When indigo is heated for eome time with 
fuming H,SO. it dissolvea If the solution be diluted with H^O, a blue 
powder, soluble in H,0, but insoluble in dilute acids, is precipitated. 
This is Indigo-inoucaulphouic or phienicin^MiUpkonic 0,80,H. 

The filtrate from the last-msD tinned precipitate containe /<au;o<du4i/- 
phonic, eulphindyli'', or sulphindigolic acid — C (SO, H),— whose K 
and Na salts constitute soluble pastes known in the arts as solubie vulvfo, 
or indi^ocarmt/u;. 

liitilTi C,H,NO — obtained by oxidation of indigo-blue, forms sbin- 
ug, trausp^ent, red-brown prisma. It is odorless, sparingly eoluble in 
water, readily soluble in alcohol 

Diowlndol— is formed by the action of Na 
OD ieatin suspended in R,0. It forms yellow prisms, eoluble in H,0. and 
coiulunes with buLh Uusss aud acids. 

0» \ ndol—- O^H. yO— is obtained from dioxindol by reduction with Ka 
amai^p in acid solutiou. It crystalllaes in easily eoluble, colorlese 
ueecUes, and oombinca with ocid^ and boeea 

Indol-^,H,N~ la produced by dletilUngoiiudol over ano-duet, or by 
hasting onhotiitrocinnAmic acid with KHO and Fe filings. 

It crystal lizee in large, shining, colorless pistes^ having the cwlor of 
naphthylauine. It U n weak base, forming wU with acids, which are, 
however, dccooiposed by boiUpg water. Ita aqueous soluiiou, acidulaled 
with HGl is colored rose*recl by KNO.. It Is convert^ into aniline by 
fused KHO. 

It is one of the products of putrefaction of albuminoid eubetaacoa, and 
is forme<l during the action of the pancreatic ■eoretioo upon albuuinoidi. 
It is partly eliminated with the faces and partly reabsorbed. 

In the intestine and faces indol is invariably accompaoied by Skatol, 
C B,N, its suMrior bomologue, which may also be obUlfied by the action 
of Sn and HCl on indigo. It cryatalliMs in brilliant plates, and is lesa 
soluble than indigo. The product obtained from indigo bae a penetrat- 
mg but not disagreeable oaor, while that obtained from putrid albumin 
and from focal or inteRtlnsI matter hafi m diegusUng odor, probably due to 
the preeenoe of foreign subetancea 

,N’ ,^U a glucoaideexisti ugiu the dlllenut varieties uf 
indigo*produoing pl^te, and also in the urine and blood of man and the 
herbivora. 

It is a yellow or light-brown syrup, which cannot be dried without 
deoompoeiUon. bitter and dieagreeable to the taate, acid in xeaciioD, and 
soluble in water, alcohol, and ether 

It U very prone to decompontion. Even slight heating decomposes it 
into leaom, fadioom’n, C„H,,NO.,, and indv^fucin, A charaoterls- 

tio decomposition is that when heated in acid solution, or under the in- 
duence of certain ferments (?) it is decoxnpoaed into indigoblue and indi- 
glucin, the latter a glucose : 



pery taste : boils at 143 ■* (289®.4 F.) ; eoluble in all proportiona in alcohol 
and water; neutral in reaction. 

AlXXlHOIiS. 

SsMaa 

There ore but two alcohols of this series known : 

Cinnyl alcohol C,H„0 | Cholesterib 

Cholasterio alcohol — Chole^ierin — — 372 — ia an alcohol, 
nlthongb usually classed by phYsiologists among the feta, because it is 
greasy to the touch and soluble In ether. 

It occurs in the animal economy, sonnally In the bile, blood (especially 
tliat coming from the brain), nerve-tissue, brain, spleen, sebum, contents of 
the inteetinesv mecoolum, and fec^ ; pathologicelly in biliary calculi, in 
the urine in diabetee and icterus, in the fluids of ascites, hydrocele, etc., in 
tubercular and cancerous deposits, in cataracts, in atheromatous degenera- 
tions, and sometimes, in mosses considerable size, in certain cerebral 
tumors. It also exists In the vegetable world in pets, beans, olive* oil, 
wheat, etc. It has not been obtained by syntbesis. It ia best obtained 
from biliary calculi, the lighter colored varieties of which ronaist almoet 
eotirely of this sulwtADce. The calculi are pulverized, extracted with 
boiling ether, the solution filtered hot. the ether distilled o£ the residue 
dissolved in boiling alcohol, and the solution ^owed to cool ; the crya- 
tele which separate are heated for some time with alcohol containing a 
little poUah ; on cooling, ci^’stals form, which are finally washed with al- 
cohol so long as tbs washings are colored or alkaline, and recry atelised 
from ether. 

Cfaolesterin cmtellixea with or without Aq.; from benzol, petroleum, 
chloroform or anhydrous ether, it separates m delicate, colorless, silky 
needles, bavii^ the uuujpuaiUuti : from hot aloobol, or a rolzton 

of alcohol, and ether, it cryatallizss u» rhombic plates, usually with one 
obtuse angle wanting, haring the composition 0„H,.0 1 Aq.; theee cry^ 

tolt. transparent at firsts become opaque on exi^euro to air, from loss of 
aq. It Is insoluble in water, in slkaltea and dilute acids, difficultly soluble 
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in cold alcohol, readily soluble in hot alcohol, el her, henr»l ar’etic aciil, 
glycerin, and solutioos of tlie biliary aciils. It U odorless and tasteless. 
When anhydrous it fuses at 145^ (2b 3' F.) and solid ides at 11)7*' 
y*) ; sp. gr- 1.046. It is UavogjToua, |o1, = in aiiv solvent. 

It combines readily with tne volaiuo fatty acids yroin ita solution 
in glacial acetic acid a compound having the com]>oHitioD 0 . J I „O.C J I 
separates in fine curved crystals, which are decoiupOKed ou couiiwi with 
water or alcohol ; when heated with acids under pressure, it iAnns true 
ethers. Hot HNO, oxidizes it to chotenleric find. , whirh ia aIsi* 

produced by the oxid Alton of biliarr acids ; a fact which indi cat cm iheprnl). 
able cxiotcnco of oomc rc lot inn between the methods of fonn.nic)!] of cho 
leeterin and of the biliary acids In the economy. 

Ak.u.vtioal OnAKAarERS. — (1.1 Momteiied with UNO,, and evapomted t^> 
drvnesa, a yellow residue rejouiuM, wbiHi tnruM bvick-i^d on uthlitioii of 
NH,UO. 

(2.) It Is uulutwl violet when a mixture uf 2 vuls. H,90, [or HCl) and 
1 vol. ferric chloride solution Is ovnijomtcd upon it, 

(8.) When ground up with H.BO, and chloroform added, a blue-red or 
violfit color Ir prodiir/Ml, whirh obf^ngos to grecu on exposure to ftU’. 

SEVENTH SERIES OF HYDROCARBONS. 

Sksies 

The only representative of this aeries at present known is 

Naphtbydrene — Snphfhf/ienrf AWnV/c — — 130 — obtained by 

heatiug naphthalene wllh potassium, and decomposing the product with 
water. It also uucuj^ cu buavy pvlruleuiu. It is )i colorless uguid ; boils 
at 205'” (401'^ F.), and has a strong, disAgreeahle otlor. 

EIGHTH SERIES OF HYDROCARBONS. 



aC..H.,NO„ + 4H,0 = C,^,.N,0, + 80^,0. 

ladlota. Wuar. ladiiMlb Is 41 «leclL 
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SIXTH SERIES OF HYDROCARBONS. 

Sebies 

This seriefl haa at present but two representatiTus, derivable from ben- 
zene by the substitution of one lateral chain for an atom of hydrogen. 

Cinnameno— .S’/yre/ffnr — Cmnnntof — Styroi — Liquid exmee riynu 

— 104-^iiste ready formed in essential oil of styrax ; it Is also 
formed by decomporitian of cinnamic acid (9. u.), or, synthetically, by the 
action of a red beat upon pure aoetyleiie, a imrtiire of tfletyUne and ben- 
zene, or A mixture of benzene and ethylene. It in a colorless liquid, haa a 
penetrating odor, recalling those of benzene and naphthalene, and a pep- 



Series 

*nie only term of this series is 

Naphthalene — C,.H. — 12S- occurring in coal-tar. It lias been formed 
by a eyntheels which incLicates its constitution ; benzeoe and ethylene, 
wlien heated together, unite to form, first, eumamene and after war<1 
napbtludcnc. It is conatituted by the fusion of two benzol groups b^ 
two C atoms, thus : H H 

yK/^\ „ 

H-C C C-H 

I II 1 

H-C C C-H 
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It cijBUUize9 in Inrge, bnlltant pUt«a ^ has a bnrninff itAie and a faioi 
Aromatifi odor ; (iiBee at 80^ (X76^ F.) and boils at 217^ (422^.6 F.), sulv 
liming, bowevar, at lower temperatarea ! burz^ with a brigbi, amcky 
flame ; insoluble in water, soluble in alcohol, ether, and esaencee. It forma 
aubstitutiOQ compounds with Cl, Br, 1, HKO„ ami H,SO,. 

SUBSTITUTION DERIVATTVES OF NAPHTHAXENX. 

By the reiilacement of the hydrogen atoms of ni^^itbaleoe hj other 
atoms or by radicals, subaiitutiou products are obtained somewhat in the 
same manner as in the case of bensene {see pp. 301, 304, 305). In the 
case of uaphthalene, however, the number of ieomeres ia much greater than 
with benzene. In the structural formula of naphthalene the positiooa 

H H 

I I 

h 1 

C C 

W 

H— 7C C 



other ways. 

When pure, aulhracene erystallizeB in rhombic tables having a bluish 
fluorescence ; fusible at 210^ {410^ F.) and boiling above SGO'^ (6S0^ F.) ; 
its best solvents are bcnseue and carbon disulphide, in which, however, it 
is only sparingly soluble. 

The constitution of anthxseene is that of two benzene nuclei united 
through two of their C atoms : 

H H 

ini 

I 

o— c— C b-H 



H 



,-ei 



11 

c 



\;2— H 
<!»— H 




kiiaient violet color with Fe,G and a bynochlMU. 

= prepared inaQatrinlly by fusion of ^oaph* 

nste of sodium with NaHO, for the znanu^oiars of ay wow 




Sanras C.H,.. 






ScaiEa C,H,. 






I 



H— C 

H— i C-I3— C C— H 



I 

H 






\ /y\ / 
c c 

5 4 

k k 

1, 4, 5, 6. although equal to each other, are of diflerent value from the po- 
sitions 2, 3, 6, 7, also equal to each other, as ih^ are diflkrently dispneed 
with regard to the carbon atoms x and Tbsre sxist, tluuefor, two 
possible unisubstituisd derivatives of naphthalsna for a single such deriv- 
ative of benzene, etc. If the substitute group occupy 11 m spptosiixMte 
positions 1 . 4, 5, or 8, it is called sn a.derivstive ; if it ocoupiy tos remote 
portions 2, 3, 6. or 7, it ts s ^-derivative. 

Of the numerous derivatives of naphthalene, the only ones of prnaint 
msdieol interest are those oorrespondiug to the mouopbenols i 
Nnphtboln— C, A,OH— of which there are two : 

^•iAphthol has been obtained by heating phenvhisocrotonio aod ; 
also bv boiling an aqueous solution of diasooapbtnaleoe nitrate with 

KHO. 

boilsat880« 
alcohol and in e^sr, 

and givea a inuiaient violet color with Fe,Cl. end a 

^Niphthf^ 
ihalene lulpbonste 

dye etuff : CampcMic The commercial [oodiiei is in 

f^ble, light m ass o a. ^e pure substance forms mlnrloii. nlky, 
pistes, having a faint, phen^like odor, and an svansoeent, sharp, 
taste. It fusea at 123^ (26a^4 F.), boils at 286* (514*.8 F ), a^ ia 
ingly soluble in water, but rtadi^ soluble ia alcohol and ether. Its 
out solutions are not colored vwlei by Fe,Cl^ The pore 
valuable antiaeptic. 
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tnNTH SERIES OF HYDROCARBONS. 

SsaiBS 

Is represented by a single hydrocarbon : Aoenaphtha]on6-«-C,.H^,^ 
154 — produced syntheticAlly by cantinning the heating of naphtoalene 
with ethylene, the reaction occumog in three steps. It alao eriste in 
coal-tar. 

TENTH SERIES OP HYDROCARBONS. 



Oxidizing sgsnts convert anthracene into anthnqninone. Reducing 
agenta decompose it into three hydrocarbons, snd an oily 
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hydroarl)on boilinf^ above 860* (648* F.}. Br and Cl attack it violently. 
1 more slowly, forming prodncla of addition. 

Aa iaomere, FhenonMrene, which boils between 320* snd 350* 

(608 -662* F.), accompaniss anUmcene in the crude product 



la represented by two terme : Pluorene, a solid, ciysUlline body, boil- 
ing at 30.? ' (581° F. ). obtained from cosl-tar ; aud Stlibeoe, obtained by 
the actiou of ammonium sulphydiute upon an alcoholic eolation of benzoic 
aldehyde. 

ELEVENTH SERIES OF HYDROCARBONS. 



As ma 

cumber o 



DERIVATIVES OF ANTHRACENE. 

if be inferred from the complex molecule of anthracene, the 
X poeribla derivativee of subetitution and of addition, iueluding 
1^ Uomeree, ia very great 
Our knowledge of tbeae derivatives is as yet fragmentary, and but 
few of those known are of preesni medical intereet. 

AnihrmqutDoaa^C,n,^^^pC^,— is formed by oxidation of an- 

thraesne. It forms ^Uow needles, which fuse at 273* (5S8*.4 F.). It is 
not easily oxidized, Wt is converted into anthracene by suffleiently active 
reducing agenta 

yOa /OH 

DloxynaihrtqulooDe — j4 fimr m — 

red pigment of the madder root fRuKs fineforw). Artificial alizarin has 
now almost compUtely displaced ue natural product in dyeing. It is ob- 
taizied by the actiou of fused SBO on many aothraosne dsnvativee, tbs 
one genmUy used being OMi^r^uinuneiduufp^nv acid, 

MeUayUothreiiOTe 0^^1BL0H, — is obtainable by systne^ and 
also by beating chryeophanic aeio, emodin, or eloTn with zinc-dust 
Otiryio^uilo Aold— ibrfefic JM — flMc Add^ShAn^ 
ia a derivative of methyl Autbroesns, which exists in the lichens A&^sfio 
jforigida and ^fiumaru in senna, aod in rhubarb, and obtitinable 

to the extent of 80 per espi from Ova jwaff'r = ChryMroSirt, 

Chryaopbanic acid cryetAllizes in golden, orange-jell^, interlaced 
ueedlea It ia almost tasteless and odorless ; fusea at 162* (291 *.C F.) ; 
almost insoluble iu cold water, sparingly soluble iu hot water, aleohid. and 
ether, readily soluble iu bens^e. It forme a red solution with H,^,, 
from which it is deposited. iiuchnuge<l by water. It also fonus red solu- 
tions with alkalies. Redswing agenta convert it iuto luethy lau tiuuce ue. 
TrlodcymeUiyUnthnquijMM — Fmodin — Ci4^(6h,)(0^0,— 




occurs in tlie bark of Mammts /m/iyu/o, and ncooinuuues cl 
phauic acid iu rhubarb. It crystalUzM iu loug, oinuge-rml prisms which 
fuse at 260® (482' F.), ami yield metbylanthraceue wbcu heated with ziuo- 
dost 

HIGHER SERIES OF HYDROCARBONS. 

The twelfth series is not at prsseot represented. Of the thirtsentb 
series, one hydrocarbon, ia known ; auil one of four- 

tseutb series, boUi oUained f rom coal-tar. 

Pyrme erystsllizsf iu plates ; fuses at 142* (287*.6 F.). It forms t 
comTOttud with picric ad^ which cryatdlizes in red needles. 

^rysme crystallizes in brigbt-ysUow. glistening simles ; is sparingly 
colobk in aleohol, and forma a compound with picric acid which cryitaf- 
lizes in browu nesdlea 
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CYANOGEN COMPOUNDS. 



Anthracene — — 178 — eriste as a constituent of coal-tar, and is 
obtaioed by ex])reaaioc from the substance remaioing in the etill after the 

distillation of napbtbalene, etc. The commercial product tbne obtained subetanoes which we have so far considered are all derivable, more 

IS a yellowish mnsa containing 50-80 per cent of anthneene. the pun- or leas directly, from the various hydrocar^ns, and may be considered, 
fleation of which is a matter of considerable difficizlty. It has also been upon the theory of types, as product by the substitution of radicals corn- 
obtained synthetically, by the action of the heat on ben^l-tolnene, and in posed of C and H, C and O, or C. H and 0, for atoms of H of the three 
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tjpicAl aubfitaneea H,0 and 

The 8ttb9tauMB of thU class are typio^Dy consider^ «b conUinih^ tbo 
radical (CN)’, whioh is known as c^ano^en, and has tbs ttms powtr of 
pewripg anchanged from compound to compound, as do methyl and ethyl 

Dlcyasogen — (CN),^52 — is prepared by heating marcnric cyanide. 
It is a colorless gas ; has a pronooncM odor d bitter almonds ; sp. gr. 
1.8064 A.; bums in sir with a purple flAtne, givins o? N and CO,. It ie 
quite soluble in H,0| the solution turning brown in sir. 

With H,0 alonei or with H,0 and dicyaoogen enters into com* 
binations which indicate the relations existing between the cyanogen 
compounds and those previoufily considered : 



(CN), 


+ 4H,0 


= C,0.(NH.). 


DiOVDO^B. 


Wim. 




(CN) + 


H,0 = 


CNOH + CNH 


Di07*nogtD. 


Wttm. 


CyBBteMid. M 


CNOH + 


H,0 m 


NH. -f- CO, 


OyBOlCMid. 


WbUt. 




CNOH 


+ NH, 


ss CON.H, 


CjBfilO Mid. 


AffiBMoiB. 


Vrm. 



It has s very deleterious action upon both and vegetable life, 

even when larg^y diluted with air. 

Hydrogen cyanide — Cyanoyen hydride — Hydrocyanic acid—hmeic 
CN ) 

acid — g Y — ^7 — exists ready formed in the juice of auMoo, and is 

formed by the action of H,0 upon bitter almonds, cherry-lsarel lesvee, 
etc. It is also formed in a great number of reactions : by the psMige of 
the electric dieoharge through a mixture of acetylene and N ; by th e action 
of chloroform on ; by the distillation of, or the actios of fiNO, upon, 
many organic substances ; by the decomposition of eyaoides. 

It is alwsya prepared by the decompoeition of a c^^nide. Its prepors* 
tion in tbe pure form is an operation attended with the most serious 
danger, and should only be attempted bv tboee well trained in cbemkal 
manipulation. For medical uses a very dilute acid is required; the acid, 
hydrocyanicum diL (V. S., Br.) contains, if freshlv and properly prepared, 
two per cent of anhydrous acid ; that of the Frencn Codes is much stAOger 
— ten per cent 

The pure acid is a colorleaa mobile liquid, has a psoetratiag and 
oharactemtic odor ; sp. gr. 0.7068 at V (44 .6 F.) ; csystalhses at —16* 
(6^ F.^: boila at (79*.7 F.); ia r^ddly deoompoesd b^ eipO|nzre to 
U^t Tbe dilute acid of tbe C. 8. P. ia a eolorl^v liquid, having tbe 
o^r of the acid ; faintly acid, the reddened litmus returning to \ma <m 
•xpoaun to air ; ip> gr. 0.997 ; 10 gnms of tbe add should be eeeoiatelj 
neutralized by 1.97 gram of silver nitrate. Tha dilate add detesioeiates 
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cm exposure to Ugbt, alibougb more slowly than the ccDerntratsd ; c 
of yhoaphorie acid added to the solution retards the decocupodtion. 

Most strong adds deeompoas HCN. Tbe alkaUes enter into double do- 
oompodtion with it to form cyamde*. It ia decomposed by Cl and Br, with 
formation of oyaoogen obloride or brooide. Kaeceni H converts it into 
iMtl^lamiBe. 

AsannSDAi. CoAMicnm. — (1.^ With eilver nitrate a deose, white poi ; 
which is not dimohed on addittoo of ffifO. to the hqoid, but diaravee 
when ssparatod and heated with oonoeatoated HKO, ; Kdnble in eolu- 
tiona of alkaline oyanidas or hyposolphitoSL 

(3.) Trsatod with NH.HS, eviporated to dijuuw, and ferric chloride 
•dd^ to the resdne ; a blood ied color. 

(8.) With potoah and then a mixture of ferrous and ferric sulphates : 
a gMzkiah ppt. which is partly diatolved with a deep blue color by HCL 

(4. ) Heated with a dilute solution of pime acid and then cooled r a 
deep color. 

(5.) Moisten a piece of filter paper with a freshly prep a red alcoholic 
•olutiOD of goaiac ; dip the paper into a very dilate eolation of CnSO«, and, 
after drying, into tbe liquid to be tested. In the presence of HCN it aa> 
sumei a deep blue color. 

Toxxooloot.— H ydrocyanic acid is a riolsnt poison, whether it be in- 
haled as vapor or swallowed, either in the form of dilate acid, of soluble 
cyanide, or of the pharmaceutical preparations containing it, each as oti 
of bitter almonds and cherry .Laiirel water ; its action being more rapid 
when taken by inUalation or in aqueous eolation than in other forms. 
When the medicinal acid is taketi in poisonoos dose, its lethal effect may 
seem to be produced instantaneously ; nevetthelsss, ssveml reepintory 
efforts usually are made after tbs victim seems to be dead, and instances 
arc uot wanting in which there was time for considerable voluntary motion 
between tbe time of the ingestion of the pois<m and unconsciousness. In 
the great majority of cases the patient is either dead or fully under the in- 
fluence of tbe poison on the arrival of the physician, who should, however, 
not neglect to apply the proper remedies if tbe faintest spark of life remain. 



Chemical antidotes ore, owing to the rapidity of artioo of the poison, of 
DO avail, although possibly chlorine, recommended as an antidote by 
many, may have a chemic^ action on that portion of Uie add already 
absorbed. The treatment indicated is directed to the maintenance 
respiration ; cold douche, galvanism, artificial respiration, until elimination 
has removed the poison. If tbe patient survive an hour after taking the 
poison, tJie prognosis becomes very favorable ; in tbe first st^es it is ez- 
ceedlnglT unfavorable, unless tiie quantity taken has been very small, 

In cases of deatii from hydrocyanic acid a marked odor of tlie poison 
is almost always observed in the apartment and apon opening tbe body, 
even several days after death. In cases of suicide or accident, the vessel 
from which tbe poison has been token will usually be found in close 
proximity to the body, although the absence of su^ vessel is not proof 
that tbe case is one of bomidde. 

Notwithstonding the volatility and instability of tbe poison, its pre- 
sence has been de tooted two months after dekth, olthougii the dances of 



)parsti^ it are oertoinly the better tbe sooner after death tlie analysis is 
made, search for hydrocyanic acid is combined with that for phos* 
pborus ; the part of the distillate containing the more volatile products 
ss examined by the tests given above ; it is beet, when the presenoe of 
free hyditwyanie arid is suspected, to distil at ^t without acidulating. 
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in fudt cassi the atomach thodd never he opened until immediai^y before vte 
malyaie. 

Cyuxrio gold — Cyanoyen Aydfoto— — 48— does not exist in 

natiue ; it is obtalnsd by eslrining the eyantdes in presence of sn oxidiz- 
ing agent : or by tbe action of dicyanogen upon solutions of the alkalies 
ot altodine earbonatoa ; or by the distillation of cyan uric acid. 

It to a oolorlesa liquid; has a strong odor, resembling that of formic 
arid ; its vapor is irritating to the eyes, and it prcKlucss Tdtieation when 
applied to the skin ; it is solable iu water. When free it is readily 
onanged by ezposore to air into eyamelide. 

SulphooyaniQ sold — Cyanogen nJpkydrste— — 69 — bears the 

same relation to cyanic arid tbabCS, does to CO.. It is obtained by the 
deeomptwtion of its salts, whioh are obtained oy boiling a eolation of 
the ^uide with 8 ; ^ tbe motion of dicyanogen upon m metallic sul- 
phide ; and in aeveial i^er ways. 

Tbe free arid is a colorleas l^uid; orystallizes at —12*. 5 (9*. 6 F.) ; 
boils st 109 *.5 (916*. 5 F. I ; arid in reaction. Tbe prominent renction of 
the arid and of its salts is the production of a deep red color with tbe 
fsrrio mlts ; the color bring discharged by solution of mercuric chloride, 
but not by HCl 

Sulpbocyanic acid exists in bn man saliva in combination, probably, 
with scMium. Tbe free arid is actively poisonous and its aslto were for- 
meriy supposed to be so also ; it is proMble, however, that much of the 
deleterious actios of the potssrium salt^that usually experimented with 
— is due as much to the sietal as to the acid. 

Bffotallooyaaldas. — Tbe radical cyanogen, besides combining with 
metallic elements to form true cyanides, in which tbe radical (CN) enters 
as a onivalsni atom, is capable of combining with certain metals (notobly 
those of the iron and platinum groups) to form complex radicals These 
oomluning with H, form acids, min with basic elements form sal U in 
which tbe analyticri reactions of tbe metallic element entoring into the 
radical are oom|dstely masked. Of these meiailocyanidea the best known 
are those in which inm enters into tbe radical. As iron Is capable of 
torming two esriee of oompounda, in oue of which the single atom Fe” 
enters in its bivalent espsri^, and in tbe other of which toe hexavalent 
double atom (Fa,)** is contain^ ; so, uniting with cyanogen, iron forms 
two ferrocyanogen radicals: ferrocyanogen, 

(Fe.)*']’*/emqnTtopcn; each of which unites with hydrogen to form an 
aril correqwnding to which sre numerous salts : (C,H«Fe)H«, hydrofer- 
rw ym ic acid, tetrabaaie; and hydr^erricyanic cc^, hex- 

(see potoarinm and iron salts). 

COMPOUNDS OF UNKNOWN CONOTITUTION. 



OI#U006IDES. 

Under this bead sre rinssed a number of substances, some of them im- 
poriast marliruHj agents, which sn the products of rentable or animal 
Satan. Tbrir ebanetoristie p w^w i ty is that, under the influence of a 
difakto minsral arid, they yirid gfucoss, phloroghiriD or mazmito, togst^ 
with SQCDS other sabstonse. Under the suppuaition that ^noase its 
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congensn an alcohols, it is quite probable that tbe glucorides are their 
eorresponding etoera 

Arojgdiiiii, ^7^ — exists is cheny-launl and in hitter 

almonds, but not in sweet almonds. Its characteristic reaction is that, 
in the psuoence of emvlein, which exists in sweet as well as in bitter 
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almonds, and of water, it is decomposed into glucose, bensoic aldehyde, 
and hydrocyanic acid. The same reaction is brought about by boiling 
with dilate H,SO^ or HCL Bitter almonds contain about 2 per cent of 
amygdalin. 

Digitalln. — The pharmaceutical products sold under the abore name, 
and obtained from digilalia^ are mixtures in Tarring proportions of several 
glucosidea Dt^onm, an amoiphous, yellowish substance, rery 

soluble in aqueous alcohol Du^Ualin, C,H.O„ the juincipal constituent of 
the French digitalin, is a colorless, very bitter, ciystalline solid, insoluble 
in water, soluble in alcohol Digitalein^ a white, intensely bitteri amorphous 
solid, very soluble in water, soluble in alcohol Di^oxin. a 

colorless crystalline solid, insoluble in water, spariugly soluble in ^^hol 
It is not a glucoside, ami is converte<l into iwir^^idn by dilute acids. 

The al^iracixim digilalu {V. S.) pmbably contaius aU the above, the ex- 
traction of the first l^ing more complete with weak alcohol, that of the 
others wi^ strong alcohol 

Glycjrzrhizin. — A non-crystallizable, yellowish, pulverulent principle, 
obtained from liquorice ; soluble with difficulty iu cold water, soluble in 
hot water, alcohol, and ether ; bitter-sweet in taste. By long boiling with 
dilute acids it is decomposed into glucose s.nd gl^'yrrhelin^ 

Jalapln — — 720 — is the active principle of scammony, and 
exists also to a limited extent in jalap (see below). It is an insipid, color- 
less, amorphous substance, which is decomposed by dilute acids into glucose 
and ^*o/a/>i ho/. The active ingredient of jalap is not, as the name would 
imply, jalapiu, but a resinous substance called convolvulin, which is in- 
soluble in ether, odorless, and insipid. It is not attacked by dilute 
H SO,, although tlie concentrated acid dissolves it with a canni no-rod 
color, slowly turning to brown ; in alcoholic solutiou it is decomiHissvl by 
gaseous HCl into glucose and conwrfim/tVuc a/nd. 

Quinovin — Quinovatic acvl.~A bitter principle, possessed of acid func- 
tions, obtained from the false bark, known as ciHcAona vurn ; it is a glu- 
coside, being decomposed by dilute acids into a sugar resembling man- 
nitan and quinovic acid. 

Salloin — SaUcinatn {C. S.) — — 2K6— occurs in the bark of the 
willow (so/i>) . It is a white, crystalline Substance; insoluble in ether, 
soluble in water aud iu alcohol ; very bitter, its solutions ai*e dextrogyrous, 

= + 65^.8. Dilute acids decompose it into glucose mid mligenin {q. v.). 
^ncentrated H SO, colora it red, the color being discharged on the adm- 
tioD of water. When taken into the economy it is converte^l into salicylic 
aldehyde and acid, which are eliiuinated iu the urine. 

Santonin — »*iantonic acid — — San/oniniim (f. 5., Hr.) — 24C. — 
A glucoside having distinct acid properties ; obtained from various speciee 
of ArlemiHia. It crystallizes in colorlesa, rectangular prisma, which turn 
yellow on exposure to light ; odorless and tasteless ; insoluble in cold 
water, sparingly soluble in hot water, alcohol, and ether ; its solutions are 
faintly acid in reaction. Santonin, in solution, gives a chamois-colored 
precipitate with the ferric salts, and a white precipitate with silver, xinc, 
and mercurous salts ; no precipitate with mercuric salts. 

Patients taking santonin pass urine haring the appearance of that 
containing bile, which, when treated with potash, turns cheny-red or 
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crimson, the color being discharged by an acid, and regenerated on neu- 
ti^alizatiou. 

Solanln. — A glucoside, haring basic properties, existing in different 
plants of the genus Solannm. It crystallizes in fine, white, silky needles ; 
Laving an acrid, bitter taste ; insoluble in water, and but sparingly soluble 
in ether and in alcohol By the action of hot dilute acids it is decom- 
posed into glucose and a basic substance, solanidin. When not heated, 
solanin combines with acids to form unciystallizable salts. Cold eoncen- 
trated H,SO, colora it orange-yellow, and finally forms with it a brown 
solution ; HNO^ dissolves it, the solution being at first colorless, afterward 
rose^piuk. 

lunnlns — Tannic acid — — 322.— Quite a number of diSensnt 
substances of vegetable origin, principally deriveil from barks, leaves, aud 
seeds. Tliey are amorphous, soluble iu water, astringent, capable of pre- 
cipitating albumen, aud of forming imputrescible compounds with the 
gelatinoids. They are, with one possible exception, glucosides. 

Gallo-taniho Actn — tannicum {U. 5., Br .) — is the l>68t known of 
the tannins, and is obtained from nut-galls, gaUa {V. S., Br.), which are 
excrescences produced upon oak-trees by the puncture of minute insects. 
It appears as a yellowish, amorphous, odorless, friable mass ; has an astrin- 
gent twte ; ve^ soluble in water, less so in alcohol, almost insoluble in 
ether ; its solutions are acid in reaction, and on contact with animal tissues 
give up the dissolved tannin, which becomes fixed by the tissue to form a 
tough, insoluble, and uon-putrescible material (leather). 

A freshly prepared solution of pure gallo-tannic acid gives a dark blue 
precipitate with ferric salts, but not with ferrous salts. If, however, the 
solution liave been exposed to the air, it is altered by oxidation, and gives, 
with ferrous salts, a black color (in whose production gallic acid probably 
plays an important part), which is the coloring material of ordinary’ writ- 
ing-ink. 



Caffstaknic Acm — exists iu saline combination in coffee and in Para- 
guay tea. It colors the fenic salts green, and does not affect the ferrous 
salts, except in the presence of ammonia : it precipitates the salte of quinine 
and of cinchonine, but does not precipitate tartar emetic or gelatin. It is 
a glucoside, being decomposed by suitable means into caffeic a^.id and 
mannitan. 

CACHOUTAmuc Acn>— obtained from catechu, is soluble in water, alcohol, 
and ether. Its solutions precipitate gelatin, but not tartar emetic ; they 
color the ferric salts grayish green. 

MoRnrTAinnc Acm — Maclurin — a yellow, crystalline substance, obtained 
from fustic ; more soluble in alcohol than iu water. Its solutions precipi- 
tate green with ferroso-ferric solutions ; yellow with lead acetate ; brown 
with tartar emetic ; yellowish-brown with cupric sulphate. It is decom- 
posable into phorogluciu and pro(ocateckuic Oiid. 

Quebcttahnic Acm is the active tanning principle of oak-bark ; it differs 
from gallo-tannic acid in not being capable of conversion into gallic acid, 
and in not fumiahing pyrogallol on dry distilintion. It forms a violet- 
black precipitate with ferric salts. The tanniu existing in black tea seems 
to be quercitanoic acid. 

Qu^otakkic Acm, a tannin existing in cinchona barks, probably in com- 
bination with the alkaloids. It is a li^^t yellow substance ; soluble in water, 
alcohol, and ether ; its taste is astringent, but not bitter. Dilute H.SO^ 
decomposes it, at a boiling temperature, into glucose and a red substance 
^quinow red. 
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ALKALOIDS. 

The alkaloids are orgmic, nitrogenuetl subelanceit, alkaline tn reacHbn, and 
capah^ o/Mmbinina xoUh acids to form salts in Ote same way as does am- 
monia. Tbej are also known as vegetable or organic bases or alkakes, and 
are probably uninea of complex constitution. The similarity between the 
relation of free alkaloids to tbeir salts and that of ammonia to the am- 
moniacal salts is shown in the following equations : 



2NH, 

Ammon La. 



2C„H..NO, 

llorphlA. 



+ H,SO. = (NH,),SO. 

Sol pbartc Mid. Ammonium lulphnU. 

+ H,SO. = (C„H„NOJ.SO. 

Suipborlc mM. tforphoolnm MlplMtA 



Classkfication. — The natural alkaloids are temporarily arranged in two 
groups : 

(i.) Those which are liquid and volatile, and consist of C, H and N. 
The s^thesis of one of their number shows that they are true amines. 

(2.) Those which are solid, crystalline, volatile with difficulty, if at all, 
aud conaist of C, H, N and 0. No representative of this class has yet been 
obtained by synthesis. 

General Physical Ckaiuct*H8.— As a rule they are insoluble, or nearly 
so, in water ; more soluble in alcohol, chloroform, petroleum-ether, and 
benzol Their salts are, for the most part, soluble in w ater imd insoluble 
or sparingly soluble in ijctroleum-ether, benzol, ether, chloroform, and 
amyl alcohol All exert a rotaiy action on polarized light : 
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Generally, combination ^rith an acid diminishes their rotary power ; 
with quinine the reveisc is the cose. Free narcotiue is Itevogjrous ; its 
salts are dextrogj'rous. They are all bitter in taste. 

General CsEyicAL Reactions. — P^Ajush, soda, ammonia, lime, baryta, and 
mogneeia precipitate the alkaloids from solutions of their salts. 

PaosPHOMOLYBDic .ACID fonus A precipitate which is bright yellow, with 
auiliue, moiphine, veratrine, aconitine, emetine, atropine, hyoscyamine, 
theine, theobromine, conime, aud nicotine ; brownish-yellow with narco- 
tine, codeine, and piperine ; yellowish-white with quinine, cinchonine and 
strychnine ; yolk-yellow wi^ brucine. 

Th« rianifitl* m fiAkfwn : Aminuniom mo|yhd*t« la di«aolv«d In HfO, aoIttWoo fllsmi. utd 

ft qnftatSty of hydroillmdic (iho«^ftt< V* in weight of the molybdftCe UMd fa ndded. and th« NOtH f 
atrong ftcid rwtiun. The nl.itare is ««nned ; m {iside for « <Uy i the yellow jipt. coOecSed ft ftitet i 
s^ed ^dftlftted with NO,H ; and while still molftt tfwnsfemd to m puwelftin «*p*nle W vhKW 

the liqaid oMIncd by exhftiitfdng the recnftindcr un the filter with KH,HO la ftdded. The flaid La vwmed 
ftod grmdnftlly Greeted with pulverised and lam cerboaete until e rolorlew eolation Is obtain^ Hiw Is even. 
ovftM to diyoM: e emeli qnentlty of aMium nlttiue U eflded. sad the whole rndmOy h««ifd to awiaft 
famoQ ftDd nntal sU ia expeiled. The residue Ls dieeoived in werm H«0 (1 to lul eddsleted with NO.S. 
SDd decftnied. 

To TIM the reagent ft drop of the aiupected liquid U plaoed on a glam plate with a MarA Hi*h gr'^i m d. 

I it ft drop ot the reagent ; ai>d the two dropa are aiade to mix slowly by a poiMd gieea roL 
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Fotaeeium iodhydrargyrate gives a yellowish precipitate v 
BolutiODS which ore acid, neut^ or faintly alkamie in react! 



with 
reaction. 
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The r«*«ent u obtained by diseolvla? 18. M6 triune of mercuric chlort<ic and 4».6 mmm of potMeium 
iodide 111 e litre uf wiiUtr. 

Tb« eohnlon niHy uecd for quantitative deCennitiatlon*. The miient ie added from a liumte to the 
eotutioa of alkaloid nntil a drop, fllteroil from the eoiutlou which U beiog teetad, and placed upcn a black 
aurfaoB. givee no precipitate with a drop of the reagent. Each c.c, of reagent need indlcatea the preeemce in 
(be volume of liquid treted of tbe following qnantidee of elkaloida In grame : 



C.H„NO = 

DtboQTmldine. 



C.H,.N 

CooiTae. 



H,0 

Water. 



Aconitine O.OMT 

Am^lne U>0146 

N H rcotloe U. (MIS 

Stryohnloe 0.0l«7 



Brucine 0.0131 Kicotine a 00406 

Vemtriae O.OM Quinine 0.UK8 

Morphine 0.<»300 Cinchojl ne 0.0108 

Ooulne O.OOflll Quiaidise O.OlSU 



A sjutbons which, in coDDection with tlic decompositions of coniine. 

shows its rational formula to be (C H,y >• N 
* H ) 

ANALTTic.iL CHASACTEBa— (1.) With dry HCl ffSfi it turziB reddish pup- 
pie, and then dark blue. 

(2.) Aqueous HCl of ep. gr. 1.12 evaporated from oo nifTia leaves ■ 
green-blue, crystalline mass. 

(3.) With iodic acid a white ppt from alcoholic ff^lntioiui. 

(4.) With H,SO, and evaporation of the add ; a red color, 
to green, and an odor of butyric add. 

Nicotine— C„H„N,— 162— exista in tobacco in the ppoptaiioa of 

2-8 per cent. 

It is a colorless, oily liquid, which toms Inxiwii on eiposoro to lurht 



Of couiWi the pmcnte cmo be uied only In a KiluteQQ oofttelning a elctgle aUcalrdd, 

Sefaration of AiaKaloii>8 from Oboahic Mixtures a5P frou Each Other. 

One of tbe most ilificult of the toxicologist’s tasks is the separation from a 
mixture of organic material (contents of stomach, yiscera) of an alkaloid in 
such a state of purity as to render its identification perfect. The difliculty 
is the greater if the amount present be small, as is usually the case ; and if 
the search be not confined to a single alkaloid, as frequently occurs. Some 
of these substaocea, as strychnine, are detectable with much greater facility 
and certEkinty than others. 

Of the proceesea hitherto suggested, tbe best is that of Dragendorff, 
devised for the detection of any alkaloid or poisonous organic principle ^ u dutos with a luminoiu flame ; sp. gr. I.<n7 

present in the substances examined. It is very exhaustive, and well AfUA. , i J* * Bolubl© in alcohol, the fiitty oils, and 

adapted to cases frequently arising in chemico-legal practice ; but, on wmoves it from its aqueoas solatkm wbra the 

the other hand, is too intricate to be serviceable to the general practi- i it abwrbs watOT rapidly f^^ moi mt aur» Its 

® ^ iwis are aeiiquMcent and crjaUUize with dificnl^. 

An abridgment of this process may be of ase to detect the presence A«.Tv-r,r-.r n..... /•. v .... 

of the more commonly used alkaloids in a mixture of organic material It* e^ereal oolution, added to an ethereri 

Tlie pkyt<icia7i should, however ^ hear m nnnd that, in cases liaUe to give ‘ reddiaU-brown, reainoid oil which gradu- 

7'i9e to legal proceedings, Dtese may t>ecome seriously compticated by the /o i vuui ilni *. i 

analysis of any parts of the body, dejecta, or suspected articles of food, /o‘! -w.. violet color. 

e^e., by any process open to attack by the most searching cross-examimtion. ^ orange color. 

i?^<50tine wd confine are actively pdsonoitt, producmg death 

The mibBiAncM to be eximlne<1 nre reduced to a fliie etete o( Bubdlviaion, And i\it dlirested for in bout asph^ia, sometimes as rapidly as prussic acid. 




or more in wAtor acidutetod with SO^llg. a comiiemtore of to 6d* 1 P.); tbte !■ ra- 
pMted thm the liquid being flltored «nd the nolid ateUrtel «xpre«Md. The uol^ extncte ernp- 

ctotoU «t(be tampontureof tbe wator-batb to a (Min eyrup; tlite \n mlxtd with three or four Toiamea of 
the Dibcture kept at About (3S* F.) for B4 honn^ mooted well And Altered ^ tbe mMlW bvlpg 

witabed wfthteveats' per cent, nlobhol. The elobtabi la dtetiUi^ from the fllcrate, end ike wnterr leMdnc 
diluted with H )0 luid filtered. 

The ditfwte «o obtoined uonteine the eulphetet of the tUtelolde, ejid from It the eUuMdt thcmMlvce me 
eepemted bv the following etepe : 

A The acid watery liqmd it ■bakes with frablf recoiled petroleDm ether (which thoold boll at aboat 
(14U*-ing* ?.). and pOoQid be need with oanOon. ae U i« very fntlammabte): after ■even] agitetioDt 
the ether layer U altow«l to aepanite and It leoioved ; thle treatment it reiwati'd ao long ae the etlirr die* 
■olvea anything. Tbe reeldoe obtained by the evapomtion of the other— AtefrfNe t. — la mtedlj nrunjii—il of 
oolortng matte ra etc,, which It U detirmble to rornove 

U. The tame treetmrnt rif the watery lib old !■ repeated with baaaaaa, which on evaporatioai jteldaR^ 
Aldas II., whkh lA If cryataJIlne. to be tested for caAtharidln, ten ton la, tad dJgllaLto ( 9 . f.) ; If aisai^oaa 
for elaterin a»l cotofakin. 

G. The aoM. aqneoQn fluid te then treated in tbt «ma way with chkirolonn to obtain itetetfM III., 
whkh la axamlned for dnehonina, dlgitelin, and plerotoaJn by the pro p er cetea. 

D. The watery fluid, after tete more wliak tog with petroleum ether and removal of the atheraal lay*, la 
mderad alkaline with ammoninm h>*dmte aad ahakan with paMenm ether at 4>* <UM* F ). the Reread 
layer bMng removed aa quickly aa pumoble while atJU warm ; this la repeated two or three tlmee. and repaaM 
with cote petroleum ether, which i^ removed after a time. The warm etherea] layeri ylefd Sdtedwa IV. a ; 
the ©old onee Aetedwe IV. a. The frH ‘ m er U t en ted for euyehnlae, <|uintofc bmdzw. rtntrtoe j tbe latter for 
oooilne and Blootine. 

K The allcAtine. watery fluid ii abakra with benaena, which, 00 evaporation, jleldA tateva V.. which 
nay oontoto atryohnliia, brodna, quintoa, etDCbootoa, atropliM. byoacyamiae, phyaoetlgi^ne, aomlttoa, 
deina, tbehalne, and narceiaa. 

F. A aim liar treatment with chloroform ytalda fteateue VI.. wbkh may Mtain a trace of morphine. 

G. Tbe alluliiie liquid i« then Ahakan «*lth amyl akohol, which la aeperated and evaporated; JU$ktks 
Vn. i« touted for ntori'blne, Rnlnnlo, and aalldn. 

H. Finally, tbe vntory liquid ii Itealf evaporated with )>oiindei1 glaaa, (ha realdue extracted with ohtofo 
foTin. nml AaateM VI II., left by the av a potattctt of the chloroform, (rated for curarioe. 

sS*>3 

VolaUle Alkaloids. 

ConiXzi6— Conicitic — Cicutine — C^H N — 125— is obtaiDsd frozu Cbti** 
turn maculalumy in which it is accompanied by two other alkaloids, methyl^ 
coniine, CgHj^N(CH,), and conhydrine, C^Hj^NO — the fonaer a volatile 
liquid, the second a crystalline solid. 

Comine is a colorless, oily liquid ; has an acid taste and a disagree- 
able penetrating odor; sp. gr. 0.878; can be distilled when protected 
from air ; boils nt 212° (413°.6 F.) ; exposed to air it resiniliee ; it is very 
sparingly soluble in water, but is more soluble in cold than in hot water ; 
soluble in all proixirtiona in alcohol, soluble in six volumes of ether, very 
soluble in fixed and volatile oils. 

Tbe vapor which it gives off at ordinary temperatures forms a white 
cloud when it comes in contact with a glass rod moistened with MCI, as 
does NH,. It forms salts which crystallize with difficulty. Cl and Br 
combine with it to form crystallizable compounds ; I in alcoholic solution 
forms a brown precipitate in alcoholic solutions of coniine, which is solu- 
ble without polor in an excess. Oxidizing agents attack it with production 
of butyric acid fsee below). The iodides of ethyl and methyl combine with 
it to form iodides of ethyl and msthybeonium. It has been obtained 
synthetically by first allowing butyric aldehyde and an alcoholic solution 
of ammonia to remain some months in contact at 30'^ (86' F.), when 
dibutyi*al<line is formed. 



Fixed Alkaloids. 

Th^ are much more numerous than those which are volatile, and form 
the Mtive principles of a great number of poisonous plants. As we are 
yet in tbe dark aa to the constitution of these b^ies, the classi^tion 
which we adopt is the temporary one, based upon the botanic charaeten 
of the plants from which they are derived. 

Opium Alkaloids. 

Opium is the inspissated juice of the capsules of the poppy. It is of 
exceedingly complex composition, and contains, besides a neutral body 
called fHCContn (probably a polyatomic alcohol, ). a peculiar aci<C 

vnecon^ acid {q. a), lactic acid, gum, albumen, wax, and a volatile matter 
— no less than eighteen different alkaloids, one or two of which, how- 
ever, ai*e probably formed during the process of extraction, and do hot 
pre-exist in opium. 

The following is a list of the constituents of opium, those marked • 
being of medical interest : 



KAme. 



Ferm u lA. 



*Meoonic acid. .'OtHiOt 
Lactic sold. .... CjHgOa 
Keconioe.. ..... Ck»Hi»04 

*HoTplune CuHialfOt 

PaaadomorpbLne C 1 7 H I gN O4 
Bydroootomine. CitHigHOt 

^Codeine. 

*Tbebaizie OiaHtiNOi 

ProtopiiM 

Bbmdina ;CiaHtiHOa 

CodamiiM jCtaHiaNO^ 




4.70 

1.25 

0.08 

10.80 



a • 



0.85 

ai5 



4 4 






Kame. 



4.S8 



ronBdto. 



I 



C»«H| »V04 
0,iH«,NO« 



Laodaaiaa.. . . . 

. ... Papaverine.. . . 

OAO Oidaiune ‘CuHtiNOi 

A50 Mecenidiae.. . . . .CtfiHtiKOi 
Cryptopine. .. . CnH^aHOi 
LMdanofline.. . .'CxiHa^NOg 

1.58 I *Naiootine GmH«iNOi 

LaiUhopine iCtiHtaNOi 




a • a a 



a a 



1.80 



*Karoeine. 
'Por^yrozins. . • 



a « 



C.AiNO. 0.71 



see 



8.47 

• a 4 # 

a49 



2(C,H,0) -t- 

Butyric aJdvliyee. 



NH, = C,H.,NO + 

▲Simon la. DlbotynUdlna. Water. 



The dibutyraldine thus obtained is then heated under pressure to 160^* 
180^ (302®-366® F.), when it loses water : 



Motive— ifwyAino (K 5.)— C„H,.NO. -f Aq— 28S + 18— crrital. 
m colOTleas pnama ; odorless, but very bitier ; it fuses at 120° (248° 
F. ), losing its Aq. More stronglj heated, it swells up, becomes carbon- 
ized, and finally bums. It is soluble in 1,000 pta of cold wster, ia 100 
pts. of boiling water ; in 20 pta. of alcohol of 0.82, and in 13 pta of boD- 
ing alcohol of the same strength ; in 390 pta of cold amvl alcohol, much 
more soluble in the same liquid warm ; almost insoluble m aqueous ether; 
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rather more soluble in alcoholic ether ; almost insoluble in benzene ; solu- 
ble in 60 pts. of chloroform. All solventa dissolve morphine moie 
readily and more copiously when it is freshly precipitated from solutions 
of its iilts than when it has assumed the cryHt^iue form. 

Morphine combines with acids to form cz^tallizable salts, of which 
the 6hl^ide» sulphate, and acetate are used in medicine. If morphine 
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be heated for lome boon with exoeas of HCl, luider preaeure, to 150° 
(dOS* FA it loM0 wmtor, Aud u otmvertad into a new beae — (ipotnorphintt 
C U NO 

By ibe eotion of on morphino »t 100^. two mmorphous, b«p 

BIO prodaetB of coodeziBBtion, ftad MromorpKtfte, m pro- 

duced. 

Bt h fe tiing together loeUc enhydride end morpbioe, three modi5e*> 
tkwB, «, A r of oceIji-motpAtfle, C, J„(C^O)NO^ are formed. Siim- 
lariy Bobetituted «u«niiy/>, camphort/I-, and 

morphine are eleo known. 

Although the syntbeeii of morphine hee not yet been aocoo^abed, 
enongb ie known of ite conetatotioo to indicate that it containa the 
BOlie gronp (0^. and that it it a denrative of pbenaothrcne (aee p. 



Ntfootltie — C^H,.NO — ' 413— ayitalliM in tenipizent priama, 
inL^nhXm in Water and in petndottin ether ; atdnbla maloobot etbcs, 
btnffSI, and nUoroform. Ita mlta are moetly nncryatalHw ble, unstable* 
and Tnadilj aolnble in water and alcohol 

CHameoms. — < 1. ) Concentrated forma with it a 

at first oblorieea, is a few moments yellow, and after a day or two, 



(^) Ite BohitioD in dilute if gradually eeaponted until the arid 

volet^uaB, tarns orange r^ blniah viriet, and reddish violet 

(&) F^ofade's reagent dieaolvea it with a greeniah color* paaaing to 





^Che aalta of morphine are orystalline. The aceieU^Ifurphinte AeetoMy 
CT. 5:— jtfbrpAuB Jcstoi, fr.— is a white, crystallioe powd^, soluble in 13 
parts of water* which deoompoeea on espoeure to air, with lost of 
aeetic add. The chloride— Hf/drwJdorae, C. A— is leas aolnble* 
but more permanent than the acetate. The etUphdie— Morj)hota Mphae, 
U, S—Morphiat Sulphas, Br.—n the form in wfdch moq^e ia the moat 
frequently used in mediae* It is a very light* eryitalline, feathery pow- 
der ; odorless, bitter, and neutral in ruction. It diasolvea in 34 pa^ of 
water. Its solutions deposit morphine as a white precipitate on imditkm 
of an alkali The cryatala contain 6 Aq., which they lose si 130^ 
(866® P.). 

Asalyttcal CuAaAdTwaa.— (1.) It is colored red, ohangiog to yellow* by 
HNO,. 

(2.) Cold ooDoentrateil H,SO, Jissolvee it, forming a oolorleea aolo- 
tioii, which after 24 lioure tuiua pink on addition of a trace of H 
NO ; and the fioid when warmed* cooled, and diluted with Hfl, tnma 
deep mahogany* brown on the addition of a splinter of potaamuin dicbro* 
mate. 

(8.) A miKture of morphine and cane«anw (1 to 4) added to concen* 
trated H^80, gives a dwV red color, which is iuteoaified by a drop of 
bromine-water. 

(4.) If iodio acid solution and a drop of chloroform be added to mor- 
phine free iodine is liberated, which colors the chloroform violeL If 
now dilute NH HO be floated on the surface of the liquid, a daik brown- 
ish soue 18 formed. 

(5.) A nentral solution of a morphine salt gives a blue color with neu- 
tral solution of ferric oUoride. 

(6.) A solution of molybdio achl in H,SO, {Prdhdea reagent) 
with moiphine a violet color, changing to blue, dirty green* and taint 
pink. TVater fliaehargee the color. 

(7.) Solution of morphine aoeUte produces a my ppt. when warmed 
with ammoniacal silver nitrate solution ; and the ffltrate tunia red or pink 

wrthHNO . ^ ^ ^ , 

(8.) Auric chloride gives a yellow ppti, tuning violet-blue, with aolii- 

tioM of morphine salts. 
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(9.) Add solution of Fe,Cl, (3'-16) to solution of potassium ferri^TS- 
aide (the mixture mogt not assume a blue color), add morphine solution 
— « deep blue oolor. 

(10.) Heat morphine with oonoen trated H,SO« to 200® (893® F.) until 
green-black ; add a drop of the liquid eautioualy to water ; the aolntion 
tnma blue* Shake a portion with ether ; the ether turns purple Shake 
another portion with chloroform ; the chloro f or m toma Uue. 

(11.) Warm the solid alkaloid with concentrated H,80, ; add cau- 
tiously a few drops of alcoholic aolution of EHO (30 ^) ; a yellow color 
is produced, changing to dirty r^ then steel bios, mid sl^ blus, sod, with 
a /oiiher quantity of KHO solation, cherry red. 

Godelse — Codeina{U,S .) — C„H NO, -4- Aq — 399 + 18— cmtsUiaes 
in large rhombic prisms, or from eUier, without Aq., in odahedrs ; Int- 
ter ; soluble in 80 pts. cold water ; 17 pts* boili^ water ; very soluble 
Id alcohol, etbor* chloroform, beoxene ; almost inwuble in petroleum 
etber. 

Aa&Lmcan CHSMcraBa-— (L) Osld ooncentiated forms with it 

s colorless solution, which in^ blue after some days, or when wanned* 

(2.) Friibde's reagent dissolves it with a dirty green oolor, which after 
i time turns blue. 

(3.) Chlorine water forms with it a colorless solution which toms yel- 
lowiah red with NH.HO. 

Naroelne—'C,,H„NO,-l-SIAq— 463-f 86 — eryataUiaes in bitter, ptia^ 
made needles ; sparingly aolnble in water, alcohol, azid aznyl aloohol ; in- 
soluble in etbsLr, taian, and petroleum etho*. 

AwiijTKm. CHAJuems. — (1.) Concentrated H.SO, diMolves it with a 
gri^ brown oolor* which changes to red, slowly st ordinary temperatures* 
nquilly when be^ed. 

(3.) Frbhds's reeffent colon it dark olive green, pawing to red after a 
time, or when heeteA 

(8. ) lodino aolution colon it bloc vii^ot» like stanlL 



._^baiae — fOrtmorphiste — C H,^NO, — 311— erystallizea in white 
platee ; iaatnlfiai iriien pure ; insblaUe in water ; soluUe in alcohol, ether, 
end benxoL 

AjuLFtiCAi. Caanaom^— (1.) With concentrated H,80, an immediate 
bright rad color, to ysllowiah red. 

(3.) Its solution in chorine water turns reddish-brown with NH,E0. 

c3j With Frohde’a raegsnt nme as L 

moooolo add — CJ9,0,4-ftAq — 300+ 54 — is a tribatio arid, peculiar 





:y soluble in ether. 

— With farrio ohloridek a blood-red oolor, wbirii 
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is not discharged bv dilute acids or by mercuric chloride ; but ia discharged 
by stannous Florida and by the alkaline bypoebloritcs. 

Apoooorpbixio— C,,H„NO, — ia naad bypodannically as an emetic in 
the sh^>e of the diloridA opomorphuvB h}fdrochlome, U- S. It is obtained 
by seeliog morphine with an exoees of st^ng HCl in a thick glaea tube, 
nod lieeting tbs whole to 140® (363® F.) for two to three hours. It is ob^ 
Uinetl also by the same prooeaa from oodeioe. The free alkaloid is a 
white, amorphous solid, difficultly soluble in water. The chloride forms 
coloriesa. thioing crystals* which have a tendency to assume a green color 
on exposure to l^ht and air. It is odorless, bitter, and ueuti^ i soluble 
in C.8 parts of water. 

Touoolcot or 0mm asd m De»tvativtn. — Opium, ite preparations and 
the alkaloids obUinsd from it are all scliM.) poisona. They produce drow- 
eiDcsa* stupor, alow and stertorous reapi ration, contractiou of the pupil ; 
emaU and irregular pulse, coma, and dealh. The syiuptojusset in fioDi 19 
minutes to 3 boura, eometimes immediately, eomstimes only after 16 faoura 
Death has occurred in from 45 minutes to 3 days* usually in 5-13 Loura 
After 24 hours the prognosia is favorable. Deau) has be^ caua e ^h in an 
adult br one°bslf gzain of acetate of morpb^ while 80 grams a day have 
been tiiaen by thoee accustomed to its use without ill effects. 

The alkaloids of opium have not the same action. In soporific action* 
beginning with the most powerful* they rank thus : Narceine, morphine, 
cosine ; in tetaniring action : thebuine* papaverine, narcotine, codeine, znor° 
phine ; in toxic action : ibebaine* codeine* papaverine, narceine, morphiiie. 
Dsreotine. 

Tbe treatment should consiat in the removal of unabeorbe<1 poison from 
the stomach by emeria and the stomach-pomp, and washing out of tbe 
after injection into it of powdered charcoal in suspension, or tea 
or coffee infusi'. ’j Cold affuaiona should be used and tbe patient kept 

awake. 

After death the reactions for meconic add and nareotine permit of dis- 
Unguisbiiig whether tbe poisoning was by opium or its preparation^ or 

by .aorphin^ CinobOBB AlkBloU*. 

Although by no means so complex as opium, einebooa bark contains 
a great number of suhetanoee : 9uintns, einck^iTie, 9uinidinc, cinchtmidine, 
rtr<cine ; 9ttinic, 9«tn<»Cannic* aw 9itiiww»c ocidK; cinchona red, etc. Of 
these the most important are quinine and dncbonine. 

Qoinln^*— Qiiwuno (17. Acj.— 824 +h IS^^msta in 

the berk of a vaiiety of treea of the genera Ci7whona and CkiNo, indigenoos 
in the mountainous regions of the north of South America* which vary 
oOflsideriibly in theii' ric^eee in this alkaloid, and consequently in value ; 
the best samples of caUsa^'a bark contain from 30 to 32 pui'ts per 1,000 
of the sulphate ; tbe ^>ooiwr grades 4 to 20 parts per l.UOO ; inferior 
grailce of berk coBteaa from mere tvA/^n t/> V* pArta per 1*000. 

It is known in three different states of hydration, with 1, 2, and 3 Aq. 
and anhydrous. Tbe anbydrou forin is an amorphous, resinous suU 
stance* obtained by evaporation of solutioos in anhydrous alcohol or etber. 
The first hydrate is obtained in crystals byexpooing to air recently pre* 
ripiUted and well- washed qumioe. The second predpitating by am- 
monia a solutioa of quinine sulphate* in which H has been previoutiy 
liberated by the action of Zn upon B^S Q ; it is a greeniah* resinous 
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Irndy, which loses H,0 at 150® (303® T ). The thiixl* that to which tbe 
foll«)ving PAmorlrR apply* is formed by preri pi toting R'tiution of quinine 
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mIU witb Qmmonift. 

It orystoUUee in hexagonal prUoa ; verj bitter ; fusee at 67^ (134^.6 F.) ; 
loses Aq at 100^ (212^ F.) aud the remainder at 125^ F.) ; be^mee 

colored » swells up, aod, fisallj, burns wiUi a smoky floine. U does not 
sublime. It dissoives in 2,200 pt& of cold H,0, in 760 of hot Il.O ; Tery 
soluble in alcohol and chloroform ; scQuble in amyl alcohol, benaeoe, fsUy 
and essential oils, and ether. Its alcoholic solution is powerfully Isvogj- 
roue, [a]„ = — 27(F.7 at 18° (64^4 F.), which is diminished by increase of 
tarn pent ure, bat increased by the presence of acida 

AHALYTica. CKAttACTSBa — (1 ) Dilute dissoUeft quinine in color> 

leaa but duore scent solution (see below). 

(2.) SoluUoDS of quinine salts turn green xvhen treated with Cl snd 
then with NH,. 

(3.) Cl passed through H^O holding quinine in suspension forms a red 
solution. 

(4. ) Solution of quinine treated with Cl water and then with fzmgmenta 
of potaaeium ferroOTanide becomes |nnk, passing to red. 

Sultbats — JMjiiuphaU — Quinina sidpW ( ) — Quiniis $ufpha»(Dr . ) — 
+ 7Aq — 746 +■ 126 —crystallises iu prismstio needW; 
very light; int^sely mtter; phonhorescent at 100'^ (212’ F.); fuses 
readily ; loM ita Aq. at 120° (2^° P.), tums red, and finally eerlMmsca; 
effloreeoee in air. loaing 6 Aq.; soluble in 740 pis. H,0 at 13° (fi$°.4 P.), 
in 30 pla boiling H,0. and 60 pta aleohoL Its eoIntioD with alcohoUe 
solution of I deposits brilliant green crystals of ioH^iinine tulvhate^ 

HmsosDLPttATB — OutritTuB hifulpAai ( C' -r 7A^ 

—422 + 126— is formed when the solphate is dissolved in excess of dilute 
H^60,. It crysLallises in long, ail^ needles, or in short, reotaagnlir 
prisms; soluble in 10 pti. H,0 at 16^ (53° F.). ItasnlutioQa a^ibii a 
marked fiuoresoenoe. bwng oolorleai, but showing a fine pale blue color 
when illumioated a bri^t light against a darit backgrou^ 

Iimrarraa — Quinine s^phate should respond to the following testa : 

(1.) When I gram (15.4 gmina) ia shaken in a test tube with 16 e.e. 
(4 fl 3 ) of e^r. and 2 c.o. (82 ui.) of NH^O ; the liquids should sep> 
aiute into two clear layers, with^ any mUky tone between them (sin* 
chonine). 

(i.) Dissolved in hot H.O. the solution pradpitated with an alkaline 
oxalate, the 61trate should not ppt witb KH^O (quinkUne). 

(3.) It should diMolve oom^etely in dilute iUO, (fats» reatnaX 

(A) It should dissolve completely in boiling, duute idccbol (gum, starch. 

•alts) 



(5.) It should not blacken witb H,80^ (cane-euffir). 
(8.)Tt* •• » • 



should not turn red or yellow with H,80^ (aalido and pblonsu^ 
(7.) It should leave no residue when bomt on platinum foU (mineral 
snbetanoea). 

By the action of alkaline bydratee upon qainioe, fmnic add, ohinoUne 
(tee p. 818), and pyridine baaea (see p. 317) are pr^ueed. 

Coocentruted HCl at 140M50° (284°-d02 F.) decompoeee quinine, 
with sepsratioD of methyl chloride and formation of < 9 w$uinine, 

O,, on amorphous bsae. 

Oiidixing agents produce from quinine oxalic add and adds related to 
pyridine, uotably pf/f^iudtcar6onio or ciMC^nieronic add, C.H^(COOH)^ 
which ore also formed by oxidation of einehooina 
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Alibough cinchonine (see below) differs from quinine in compontion 
b} O, and although the decompositions of the two bases show them 
botii to be related to the cbiooline and pyridine bases, attempts to convert 
cinchonine into quinine have resulted only ia the formation of other prod* 
ucts. among wliich ie an isotnere of quinine, orycinchoniw. 

Melkyttinuivf, C H N,0,CH , is a base which Lae a curare-like action. 

Clnobonlne — (/inrnonina (t. ^.)-— — 294 — occurs in Peru* 
vian bark iu fruui 2 to 30 pts. per 1,000. It cn'stAllizee >\i(hout Aq. in 
colorless pnsm» ; fuses st 150° (302'' F.) ; soluble in 3.H10 pts. H,0 st 
10° (30" F.), in 2,500 pts boiling H,0 ; in 140 pts. alcohol and in 40 pts. 
ciilorofonu. The saliB of cinchonine resemble thoee of quinine in compod- 
tioD ; are quite soluble in H,0 and alcohol ; are not fluorescent ; perma« 
nent in air ; phoepboreeccut at 100’ (212° F. ). 

Qolnidlne and Qulniclne — are bases isomeric with quinine : the 
former occurring in cinchona bark, and distinguiahAble Lyitr quinine by its 
strong destrorotuiy power ; the second a product of the action of beat on 
qumine, not existing in cinchona. 

Clnohonidine — a base. iBomerie with cinchonine, occurring in certain 
varieties of bark ; l«vogy«UB. At 130* (266° F.) H^SO, converts it into 
another isoniere, fv/ic^oninne. 

Caffolne — TVieine — Guttranine^C^eina (C S.) — + Aq — 
194 4* Ib—eiistfi in coffee, tea, Paraguay tea. and other plants. It ciy^ 
tahizes in long, silky needles ; faintly bitter ; eoluble iu 75 pts. H,0 at 16° 
(59‘ F.l ; less soluble in alcohol and ether. Hot fuming HNO, con- 
verts it into a yellow liquid, which after evaporation, turns purple with 
NH HO. Alkaloids of the IjOganiacese. 

Strychnine — Strychnina (C*. 5.)— C„H„N,0, — 334— exists in the 



seeds and bark of different varieties of ntrychno^. 

It crystallizee on slow evaporation its solutions in orthorhombic 

E risma, by rapid evi^raiion as a crystaUine powder ; very' sparingly solu- 
te in 11,0 and in strong aIcoIjoI : soluble in 5 pta thloiofonn. lU 
aqueouB soliitiou is intensely bitter, the teste being perceptible in a solu- 
tion ccHitaimijg i pi in 600,000. 

It is a powerful base ; neutralizes and dissoWes in concentrated H^SO, 
without coloration ; and precipitates many metallic oxidee from solutions 
of their ealta. Its salta are mostly cryatAUizable, soluble in H,0 and alco- 
hol, and intensely bitter. Die are/nh> is the most soluble. The neufroi 
ftifftha/f' ciysUlUaes, with 7 Aq., in rectangular prisma The iodides of 
methyl and etliyl react with strychnine to prcxluce the iodides of meihyl 
or ethuiMrifThniintt, whit'' crrstnlUne basic substancea, producing an ac- 
tion on the economy siirular to that of cumre. When acted on by H,SO^ 
Riid |totaaaum ehlomle, with pi\>per precautions, K/rycAmc or t^oauncocid 
is forme<l. 

Analytical CHARAcraits.— (1.) Dissolves in concentrated H.SO, without 
color. The solution deposits stiychnine when diluted witii H,0, or when 
neulnlited with magnesia or an alkali 

(2.) if n fragment of potassiuio dirhromate (or other substance ojmble 
of yie^ng nascent 0) is drawn through a solution of strychnine in 
it is foUov^ by a streak of color ; at first blue (very transitory and 
quently not observed), tlien a brilliant violet, which slowly passes to 
pink and finally to yellow. Reacts with xvirt of sb^chnina. 
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(8.) A dilute solution of potassium dichromats forms a yellow, or^ stal- 
line ppt. iu strychnine solutionn ; which, when washed and heated with 
concentmte<l H SO, give® the jilay of color® indicated iu 2. 

(A) If a solution of strychuiuc be evapoi'ated on a bit of platimm foil, 
the residue moistened with coucentmted H,SO„ the foil connected ^^itU 
the 4* pole of a single Grove ceil, an<l a platinum w iro from the — pole 
brought iu contact with the surface of the ociil, a violet color apjjears upon 
the sui*fa<*e of tlie foil. 

(5.) Strychnine and iU ealu ore intensely bitter. 

(6.) A solution of atr>'clinine introduced under the skin of the l>ack of 
a frog causes difficulty of respiration and tetnuio v)>asmft, which ore aggra- 
vatetl by Uie aligliteat irntation, and twitching of the umsclea dui ing the 
intervals between the ooiivulsioua Witli a small frog, whose surface ha® 
been dri<hl l>efore injection of (he solution, grain of acetate of 

Btrychuine will produce telunic apaama iu 10 minutes and death in 2 hours 
(7.) Solid s^clinioe, moistened with a solution of iodic acid in H,80,, 
prmiuoee a yellow color, changing to briek-reil and then to violet-red.’ 

(8.) klodemiely concentrated HNO, colors alrrcbnine yellow in the 
cold. A pink or re«l color indicates tlie presence of brucine. 

Toxicotoov. — Strycliniiie ia one of the moat active ami moat frequently 
ussd of poiSQOa It provinces a sense of suffocation, thirst tetanic sjxam«, 
usually opiathotouoa, sometimes emproetbotonoa, occasion^y vomiting, 
couiraction of the pupils during the spaasa, and death, either by asphyxia 
during a paroi^wm or by exliaustion <!uring a remission. The evm))toms 
appear In from a few minutee to on ho.ir after taking the poison, usually 
in about 20 minute® ; and death in from 5 minutes to G hours, usually 
within 2 hours. Death has been cauaed by ^ grain, and recovery bon foi* 
loired the taking of 20 gimins. 

The treatment should consist of the removal of the unabsorbed poison 
by the etomacb-pump, injecting charcoal, and pumping it out after alx>ut 
6 minutes ; uxKler the infiuence of chloroform if neceaeary. Chloral hydrate 
should be given. 

Strychnine is one of the most stable of the alkaloids, and may remain 
for a long time in contact with putrefying organic matter without auffehng 
decomposition. 

Brucine— C„H„N,0, + 4 Aq— S94 + 72 — accompanies strychnine. 
It forma oblique rbomboidal prisma, which lose their, Aq. in dry air. 
Sparingly soluble iu HO; readily soluble in alcohol, chloroform, and 
amyl alcohol : intensely bitter. It U a powerful base and most of its salts 
are eoluble and crystalline. Its action on the economy ia similar to that 
of strychnine but much less energetic. 

Ahalttical CH.AiucTEia. — (1.) Concentrated HNO, colors it bright red, 
soon passing to yellow ; stannous chloride, or colorlesa NH.HS, change 
the red color to violei 

(2.) Clilorine water, or Cl, color brucine bright red, chonsred to vellow- 
iab brown by NH,HO. 

AHcalolda of the Sol&naoem. 

Sola nine — , N O, ,—85 7— -obtained from many species of 5Wtwiu m ; 
cryatallizee in small, white, bitter, speragly soluble prisma Concen- 
trated H,SO, colors it orange red, paaeing to violet and then to brown. 
It ia colored yellow by coocestrated HCI It diasolves in concentrated 
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BNO,, the solution being at first colorless, but after a time bewmes pur- 
ple. 
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Atropine — Dat uh ne — A ( ropirta, C. S. — A tropia, Br. — — 
289 — occurs in clropa Mltithnua in fiatnra ftromonium. It foiDJs 
colorless, silkj needle s, wiitcii are spariogl^ soluble in cold water, more 
readily soluble in bot water, very eoluble in cbloroiorm. It is odor> 
UsS| but bas a disa^eable, peraistent bitter tnste. It is dlstinctlj 
alksllQe, and neutralizes acids with fonnation of salts. One of these, tbs 
flulplmte— J^roptncs Sidphoi, U. S.^i% a white, crystsUine powder, readily 
soluble in water, which is the form in which atropine h usually adrainis* 
lered. 

Touoolooy. — I t is actively poisonous, producing drowsiness, dr)’oeas 
of the mouth and throat, dilatation of the pnpils, loss of speech, diplopiS) 
dizzhii'ss, deliiium, comn. 

Tlie treatment should consist in the administration of emetics and the 
use of tbs sioxnacb-pump. 

AxALTTtCtiL CaAiuCTEBS. — (1.) If s fragment of potassium dichromate be 
diesolved in a few drops of the mixture wanned, a fragment of 

atropine and a drop or two of H,0 added, and the mixture stirred, an 
odor of orange-blossosks is developed, 

(2.) A solution of atropine dropped upon the eye of a cat prcMluees di- 
latation of the pupil, 

(3.) The dry alkaloid (or salt) is muiateued witli fuming HNO, and the 
Tuixtuve dried on the water-bath. AVhen cold it is moistened with au al- 
coholic solution of KHO — a violet color which changes to red. 

iitvopine is heated with coucentnited HCl to 120^-180^ (248"^> 
26 6 ‘ F.) for several hours, or when it is >v armed with barAta-uater to 68 ^ 
(130^.4 F.) it is decomposed into a hose relateil to Ihupyriclioee : Tropins 

NCK,- aial, at hi'st, tropic acid — but later 
a tropic aoid^CH^^C(CgK^)COOH. Tropine is also proiluced by a 
similar decomposition of hyoscyamine. 

HyoscyamlDC — occu^^ along with another l>ase, hyoe- 
cinr isomenc with atropine, in ^’/oacyamNJ* It cryetallizea, when 

pure, in odorless, white. Kilky needles, whose tmitc is very sharp and dis- 
Agi'M idOe. nml wliich are veiy span ogly soluble in water. As most com* 
monU met will). U fi>rm!^ n yellowish, soft, hygroscopic mass which gives 
off n peculiar, to)mccu*Ukc oilor. It neutralises acids Itssulphate— ff^oe* 
ryauni't*‘ Sitlphaa, C. S.~ forms yellowish cnstsla, very soluble in ivaier, 
hygrcbct>pic, and oeutral in reaction. 

Alkaloids fVom other Sources. 

Er|otlne— and EcbollDe— are two brown, amorphous, 
faintly bitter, and Alkaline Alkaloids obtain sd from ergot Tliey are read* 
ily soluble iu water atul form amorphous salta The medicinal pr«|»ja- 
tioDS known as ergotine are not the pure alkaloid. 

Colohlolne—C,,Ui«NO.— occurs in all portions of co/cAiicum aidum- 
nale and other members of the same gsoua It is a yellowish* white, 
gummy, amorphous subetsDce, having a faintly aromatic odor and a per* 
listen tly bitter taste. It is slowly but completely soluble io water, fona- 
ine faintly ucid solutions. It forma aalta wLich are, bowever, vary unsU- 
bie. 
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Concentrated HNO,, or. preferably, a mixture of H^SO, niid NaXO^ 
colors colchicine blue*violeh If the solution be then diluted witli H^O, it 
becomes yellow, nud on addition of NaHO solution. brick*red- 

Veratrine — IVrafrina, 6 *. 3. — C,^H N^O — occurs in iwrofmm ofici- 
nolle = aB(igi\ea otficinalte, occompamed by fltbadflHne» — 

Jerwine — and other alkaloids. The eubatance towoicn the 
same Veralritn, L\ S., applies is not the pure alkaloid, but a mixture of 
those occurring in the plant. 

CoDcentratcd dissolves veratriae. forming a yellow solution tura- 

iug orange in n few moments, and theo, in about half an hour, bright car* 
mine re<l. Concentrated HGl forma a colorless solution with veratrine, 
which turns dark red when cnutioualy heated. 

Piperin»^Cj.H,,NO, — ocenrs in black and white pepper. It crystal* 
lizea in colorless, transpareDt prisms; almost taeielese when pure; very 
sparingly soluble iu water. It is n very weak base. 

If pipeline be heated with alcoholic KHO, it is decompoeed into s<p^* 
ijine — 0 H , , N —and p 7 nc ar i 7— C , H, ,0 ,. If piperidine be treated with 
silver oxide, pyridine [see p. 317) is xonaed. 

Berberine — Sa>>thupicrU« — C„H.,NO,— occora in 6 er 6 em vulaaru, 
cocculuB ixilmatuB, aud many other planta. It crystalUses in fine yellow 
ueedlea uv pi isms ; bitter iu tute and neutral in reactioii. It is diffi- 
cultly Aa.lublo in cold water, readily soluble in alcohol and in boiling water. 
It forms well-dob ned, cr^'etalliue, yellow aalta 

Aoonitioo— C,^B,,NO,(0H),O(GO,C,H^) — it an alkaloid obtained 
from aconUum vapellm and other apecieaof oconifum. U Ua colorleea and 
odorless powder, possessed of an inUnsely bitter taste, and sharp, Burning 
after-taste. It is strongW alkaline ; almost insoluble in water, readily solu- 
ble in oIcoUol, ether, ^orofonoi or benzene. It neutralizea acids com- 
pletely, with formation of well-defined, crystalline salts. 

Aconite containe, besides aconitine, thrM other alkaloids, if not a greater 



number: Ifapellim, acoltfcltne, and li/coctonine. These three alkaloids, no- 
tably the first naxsed. along with small quantities of aconitine, constitute 
Uie English or Morson’s ** aconitine," which is probably made from ocont* 
fuiA feroj". Probably, also, all commercial samples of aconitine are mix- 
tures of aconitine and nepalUne with lesser quantities of the other alka- 
loids and aconine and peeudaconine. 

If aconitine be heated in sealed tubes with H,0 to 14Q^-«150^ (284^- 
302° F. ) for several hours, it is decomposed into Mnzoic acid and ocontne, 

A Japanese variety of aconite contra a peculiar alkaloid : i/ayuc onilitie, 
C„H.N,0,. 

AjiALvncAL Crahactebs. — ( 1.) Concentrated H,SO disaolves aconitine, 
forraiug a light, yellow-brown solution, which dowly turns darker, and 
changes to light yellow on addition of HNO,. (2. ) If aconitine be dissolved 
in aqueous phosphoric acid, and the solution very gradually evaporated, a 
violet color is pi^uced. 

Toxicoxxtoy. — Aconite and acoxiitine have been the agents used iu quite 
a number of homicidal poiaonings. 

The symptoms usually manifest themselves within a few minutes ; some- 
times are delayed for au hour. There is numbness suJ tingling, first of 
the mouth and fauces, later becoming general There is a sense of dryness 
and of constriction in the throat. PenUtent vomiting usually occurs, but 
is absent in aoixie caaea There Is dlmixuahed sensibility, with numbnss^ 
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great muscular feebleness, giddiness, loss of speech, irregularity and fail- 
ure of the heart*i aotion. l^th may result from shock if s lazi^ dose of 
the alkaloid be taken, but more usually it ia by syocope. 

Tbs treatment should bs directed to the removal of un absorbed 

C ‘son by the etomach-pnmp, and washing out of the aiomacb with in- 
ion of tea holdiug po^er^ charcoal in su^wnaion. Stimulants should 
be freely admiDUtereu. 

PUooarpiae— ia the principal alkaloid of jtAorondi It 
fonns a colorless, nmorpneuaTnaaa, readily aoluble in water, alcohol, ethes, 
and chloroform. It readily fonns salts. Its cldoride — I^l^rorpvug 
droc/Woru". L\ 5. --occurs iu white, deliquescent, odoiieas crystals. 

Coos 1 jis-*O^H„ 0 ,— ia an alkaloid obtained from the leaves of rry* 
throryion coca. It cryaUUizea in large, six-sided priama. Its taste is at 
first bitter, producing paralysis of the sense of taste eubaequently. It ia 
sLrougly alkaline. Its chloride, exteoaively used for the production of 
local ansetheaia, crystallizea in well-formed prUmatio needles, readily sol- 
uble in water. 

When heated with concentrated UCJ, it is decomposed into benzoio 
acid, methyl alcohol, and a xiew base, ecveni/), C,H^,NO,. 

PhynoatignliM — £smnc— mi alkaloid existing in the 
Calabar bean, physoetogma venenoeuni. It is a colorless, amorphous 
solid. odoHeM and uetelesa, alkaline and difficultly soluble in water. 
It neutralizes acids completely, witli formation of lasmesa salts. Its aali* 
cy Isle— rhysoafigtniorf Udicylae, l\ 5.— forms short, colorleea, prismatic 
crystals, sparingly soluble in water. 

Concentrated U.SO, forms a yellow solution with nbyeostignjine or 
ilseaUe, which toon tuna olive-green. Coocentrated HNO. forms with 
it a yellow solution. If a solutiou of the alkaloid ii; H,80, be neutralized 
with NH.HOFand the mixture wanned, it ii gradually colored red, red- 
dieb yellow, green, and blue. 

Curarioe (T) — ii an alkaloid obtainable from thv South 

American arrow-poison, curare, or u>oorarc, It crystallizes in four sided, 
colorless prisma, which are hygroscopic, faintly Alkaline, and intensely bit* 

ter 

Curarine dissolvee in forming n pale violet aolution, which 

elowly changes to red. If a ciystal of potawum dichromate be drawn 
through the solution, it is followed by a violent coloration, which 

differs from the similar color obtained with strychnine under similar dr- 
cumataoces, in being more permanent, and in the absence of the following 
pink and yellow tints. 

Cmetinc-'C — an alkaloid existing in t/x^cocuonfia, which 

crystallizes in colorless needles or tabular crystals, slightly bitter and 
acrid ; odorless, and sparingly soluble in water. 

It dissolves in concentrate H,SO,. forming a green solution, which 
gradually ebaogee to yellow. With FrOhde’s reagent it gives a red color, 
which soon changes to yellowish-green and then to green. 

PtomolDes. 

This name, derived from — that which ia fallen— a corpee— 
was first svegeeied by Selmi to apply to a class of substances, first distinctly 
rocogsized hy him, which are pr^uced from albuminoid aubstonoes under 
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the inffuance of putrefactive decomposition, and which are distinctly alka- 
loidai in character. 

The ptomaines are possessed of oil of the distinguishing cbaracteni of 
the vegetable olkaloida They are alkaline in reaction, and combine with 
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ftcidB to form baIIb. Some are liquid, others arc* >^lid aiid crjataliine. 
Borne are actively poiaoQoue, others are practically ioert. They behave to- 
ward the general rcagenta for alkaloids in much the same way as do the 
vegetable ^kaloida 

Although the oames;‘>^oma«nfj^ and cadaveric nlhaloid!* me npplie<l to al< 
kaloids of animal origin, it is certain that aucb alkaloids may be and ore 
produced during life in the animal economy. 

It was fearecT that, as alkaloidol substances in many respects resembliug 
those of vegetable origin are produced in the animal body, not only 4tft«r 
death, but during life, grave doubts would be cast upon resnlta of an* 
alyses made to detect the presence of poisonous vegetable alkaloids iu tbe 
cadaver in cases of suspected poisoning. Such fears were by no maaos 
grouodleaa, as there is abundant evidence that ptomafues bave been mis* 
taken for vegetable alkaloids in cbetuicoOegol analysea The ptomaines, 
however, as well as the vegetable alkaloids, may be positively identified by 
a careful analysis based upon the use, noi of a single reaction, but of all 
knou'n rnactiorus for the alkaloid in question. Therefor, it is pOMible to 
positively predicate the existence or non-existence of a given vegetable al> 
Italoid in a cadaver, but it can only 1)e done after a tliorougb and conscien- 
tious examination by all physiological and chemical reactions. 

The ptomaines have of recent years assumed great importance to the 
hysicias by reason of ibeir bearing upon the etiology of disease, and suf* 
dent experimental evidence has already been obtained to warrant the be- 
lief that the method of aotion of many of the known patbogenie bacteria 
is by their production of olkaloidal poisons (see below). 

One of the first of the putrid alkaloids to be fonned in cadaveric matter 
is choline (see pp. 207, 27^1), which undoubtedly has its origin in the de* 
composition of ue lecitbiua. 

N0urldine-->C,H,^N (?) — is a diamine, related to tteurinr (see p. 908), 
which is formed during the early stages of cadaveric potre faction. It is 
gelatinous, readily soli^le in water, insoluble in nleonol and ether, and 
very prone to decomp^ition, yielding dimethylamine and thme^ylsmine. 
It forms a chloride which cry stallizi: sin long, transpareut needles, very sol- 
uble in water. It is DOiKMisonoua 

Cad«werloo^O,R,,N,— identical withpentametbyleodiamine.NH — 
(CH^)^ — NH^, is fonned at a somewhat later stage of cadsvenc }>iitn*fac* 
tion. ^ong with putresciue and aapnno (see below). 

Its chloride is crystalline, bygroacopio, very solubls in water, insolu- 
ble in strong alcohol and ether. Like most of the ptomatoes and se^*- 
eral of the vegetable alkaloids, it gives a distinct blue color with ferric 
chloride and potassium fsrricyanids. It is non-poiaonous. 

Putresolae— C.H K, — and Saprlne^C^H,^,— aretwo non-noiaon* 
ous diamines prod ucea along with cadaverine. ibey are both liquid, and 
each forms a crystalline chloride. 

MydaleSae is a putrid slkaloid, of undetermined composition , forming 
a difficultly orystallizable, hygroscopic chloride, which is actively poison- 
ous. Five milligrammes administered bypodermicall}* to a cat causes death 
after profuse dWvb<ea and secretion of saliva, violent convulsions, and 
paralysis beginning with the extremities and exteuUiug to the muscles of 
respiration. 
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ffourlDe (aee p. 206) is pro<1uced during the later stages of putrsfso- 
tion. It is actively poisonous, and produces s^vnutorDv similar to those 
osuseU by muscarine. Atropine is a powerful antidote to its aclion. 

Mjdiiia-^C^H^,NO — is a base |)ro«luced after cotitinusd putrefaction 
at comparatively low temperatures. It is a poweriul bass, and a strong re- 
ducing agent, aod has an ammooiocal odor. It is uon-poisonous. 

Mydatoxloe — C,H,,NO,-^is a stioogly alkaline syrup, which pro* 
duces, when adminis^red to animals, violent clonic spasms, folio wea by 
paralysis aud death. 

Other ptomaines produced during jiutrefuction of meat, fiab, etc., are 
msthylgutnldlne, — poisonous ; nnusoarlne, poi- 

sonous; sod gadlnlne^ G.H,,NO, — non-poisonoua. 

An alkaloid, many of whose chemical teactions lisve been dstennuied. 
although its compoation is unknown, has been obtained from the inter- 
Dal organs, and dejecta of cholera victims, os weU as from cultures of the 
comma bacillua This alkaloid, when adminiateiwd to aniinaU, causes 
symptoms of poisoning and death. 

FVom the cultures of the Koch-Ebertb tophus bacillus an alkaloid has 
been isolated — TypboiqxlnP — C,H NO, — which, when administered 
to animoift, causes paralvsie, copious diarrhma, and deatli. 

Tstsxdne — — is au alkaloid obtained fivni cultures of a ba- 
cillus originating irom a wound whiph had been the cause of death by te- 
tanus. It forms a deliquescent chloride, and a very solnbls chloroplati- 
Date, The free base or its ohloride, when injected into mioo or guinea 
pigs, causes clonic or tonic convulsions of tbs greatest iutenaitj, which 
tennlnaU in death. 

MytUito^ne-^^.^NO, — is an alkaloid obtained from poisoDOua 
mussels, which, when administered to animals in p^iwaW amount, caoM 
the same symptoms as are produced by the mussels. 

AliBUMINOIDS AND GELATlNOlDb. 



PnoTEiN Boni£& 

The substances of this class are never absent in living vegetable or ani- 
mal cells, to whose ‘ life " they are indiapenBable. They are as vet the 
products exclusively of the orgsniaed worI(L 

PflvaicAi. CuABACTOv — They are almost all unciystallizable and iuosp* 
able of dialysis. Some are soluble in water, others only in water contain- 
ing traces of other substances, others are insoluble. Their solution a ore 
all l*Tog}Toua Some are separated as solids fix>m their solutions, in a 
permanently modified form, by heat and by certain reagents ; a change 
oalled coagulation. When once coagnlated they cannot be rediasolved. 
The temperature at which coagulation by heal occurs varies with dif- 
ferent albuminoid^ end is of value in distinguishing them from one an- 
other. 

CoifwemoM.— They consiat of C, N, H, 0, and uaiiallv a small quantity 
of S. and form highly complex molecules whose exact composition is un- 
certain. Of their contftiofion nothing is definitely known, although there 
ie probability that they u e Inghiy complex amides, related to the urelds, 
and formed by tha combination of glycollamine, leucine, tyrosine, etc., with 
raJicale of the acetic and bensoic series. 
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GctDa Re-Mmoss.— They all respond to the following tests , 

(L) A purple red color when warmed to 70* (158* F.) with Millon'a re- 
agent. The reagent is made bv dissolving, by Ihe aid of heat, 1 pt Hg in 
2 pla HNO, of ap gi*. 1.42 ; diluting with 2 vole H.O, and dccantiag after 
24 hours. 

(9.) A yellow color with HSO, ; changing to orange with NHHO 
{Xanthoproteic reaction). 

(3.) A purple color with Pettenkofev'a test (9. v.). 

(4. ) With a drop or two of cupric sulphate solution and liquor |)ota8s» 
a violet color. 

{5. ) .4 solution of an albuminoid iu exceas of glacial acetic acid .is colored 
violet end rendere<] faintly fiuoresceutby concentrated H,80.. 

(6.) With potassium ferrocyanide, in solutions strongly acid with ac otic 
acid, a white ppt 

DccoHsosiTioits.— Dilute acids decompose them iuU> two substances: 
one insoluble, amorpliou«<, yellowish, called h'mivrotem ; the other soluble 
in Nvater. insoluble in alcohol, faintly acid, calied hemiatbumiu, A pro- 
JoDged boiling with moderately concentrated H,SO. decomi>osee tliem, 
forming well-defined su1>stauces»g]ycocol, leuciin^, ty rosin 0 ; aspiirtic and 
glutamic acids. .Uknlies dissolve them more 01* less readily ; on boiling 
the solution, part of the sulphur is converted into sulphide and hyposul- 
phite. Their alknlitie solutions, when neutralized by acids, de^>08it Mad- 
der's profeiw. Concenl rated alkalies decompose them into amido-acids. 
By fusion with alkalies, alkaline cyanides are also produced. Wlisn they 
are bested with oaustic bar^'ta and water at liXl^ (212* F.) carbonate, euf- 
phate, oxalate, and phosphate of Wium are deposited, end CO. and NH, 
are given off in the same projiortions as when urea is similarly ti^eated ; 
when the tetupemture is raised, under pressure, finally to 200' (802* F.}, 
a crystalline mass is formed which contains oxalic and acetic acids, a num* 
ber of omido*acids, aspartic and glutamic ocads, and a substance resemb* 
ling dextrin. Healed with H,0, under prc»»9ure. they are partly dissolved 
and partly decomposed. A mixt^irs of and manganeae dioxide, or 

potassium dichromate, produces from tne albuminoids, aldeliydes, and 
Acids of the fatty and benzoic series, hrdrocyanio ncid. And cyanides. 
When heated under pressure with Br and H.O they yield CO., oxnlic and 
aspartic adds, amido acids, and bromine derivatives uf the fatty and ben- 
zoic aeries. Potaeaium permQug.'inate produces from them urea> CO„ KH. 
and H,0, 

PiTaEPAcnos — is a decomjjoeUion uf dead albuminoid and gelatinous mat- 
ter, aUended by the evolution^ fetid gas, and bg the ajjpearance of lou^ forms 
<f organized bevngs {bacterui^. 

That it may occur there must have been contact with air, and there 
must be presence of moisture and a temperature between (41'-1U4* 

F.}. It is attended by the breaking down and liquefaction of the material 
if it be solid ; or its clouding and the formation of a scum upon the sur- 
face if it be lii^uiU. The products of putrefaction vary with the conditions 
under which it ocouiw, the moat prominent are : N, H, hydrocarbon s, 
CX>,, ceit.’xin ill-dc fined pho^horized and sulphurated bodies, 
Acids of the aeeiXe :uid Ucitc aeries, amido acids, and alkoloidal substancca. 

Coder eerloio im|>erfectly defined conditions, buried animal matter ie 
coQverte^l into a eubstanee reseml^ig tallow, nnd called adipocete, which 
consists cbiefiy of |ialmitate, stearate, and oleate of ammonium, phosphate 
and carbunate of cAldum. aud an undetermined nitrogenous subetance. 

PutrefootioD may be prev«*nted by : 0) exclusion of air ; (2) removal 
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of water ; (3) maiutaiiung the temperature below 5"^ {41 F.); (4) the acuon 
of antlseplacs. 

Antiseptics are subeianoes prevent or restrain putrefaction, 

Deodonzeret or air puriJierSf are substances which d^irog the odorous pri^ 
ducts qfputr^ioion. 
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DisinfectaiiU ore tuhtiancet v)hich r&troin ij^eciioui dvseasa by destroying 
their fipecijic poitona. 

Certain subetanceB are antiseptic, deodorant, and diaiiifeetant ; such 
are : cblorise, bromine, iodine, the bjpochlonte8> and sulpbor dioxide ; 
others lack one of the powers, as the miners adds and the non-volatile 
** dimnfect&Dts,’' which are antiseptic and disinfectant, bni not deodorant 
Still others exert but one of the powers, as water and air. which maj be 
mechanical deodorants, but neither diiiofectantB nor antiseptiea 

There occurs a decomposition of vegetable tiBuee under the influence 
of warmth and moisture, which ia known as ereyascoueU. difSering from 
putrefaction in that the substances decomposed are the carbohydrate in- 
stead uf the azotized conatiCuents, and in the products of the decompoei* 
tion. there being no fetid gases evolved (except there be simultaneous 
putrefaction), and the product is a brownish material (husna or uloain). 

Classcficatcon.— I n the present unsatiafaetory state of our knowledge of 
the cliemicol constitutiou of these substances, we can only adopt a tempo 
rsiy claaaifleation, based upon their physical and physiological charactera 

A. Album XHOdM : 

I. Soluble in pure loatrr ; coaguteied by bcof.^Tbe true ofbumins of the 
white of egg, serum, and vegetable albumio. 

U. Inttoiuble in pure vxiter ; eoiuble tn woler tciihoui alteration tn pretence 
of nexdrat alhUxetand acids; and capable <f precifntation ur^hanged 
from thete tolutions. 

l. Ofobuiins. — Vitellin, myosin, paraglobuli^ fibrinogen. 

Animal raanna — Milk casein, serum caaein. 

9. Vegetable codeine.— Gluten casein, legumix^ cooglutin. 

4 terms of derouiponfion of ike oibumiTtoidt by acids, aUsaliee, and 
crgplolylee. — Albuminates (ao called), acid albumin, syntonin, hemiprotein, 
peptone. 

m. Intoluble in water and only soluble after decompoeition. Cannot be 

K rated without alteration from their tolutione in acidt and cfka/iea— Gluten 
R. gUadin, mucedin. 

IV. Coagulated albumin and fibrin. 

V, Amy tf lid matter.— 'Lardacein. 

B, OKUTtwort* : 

1. CvUagenet. — Collagen, elastin, oeeeio and its dehvalivee, ehondrigent 
ohoodrin ? gelatin, keratin. 

D. Mucxiaginoan boftice, ~Mucin, paralbumin, coUoidin. 

ALSUUiNoma 

1.— ^Elgg albumin exists in solution, imprisoned in a network of deli* 
cate membranes, in tbs white of sgg. It ti obtained in an impure eandb* 
tion by cutting the whites of eggs with scissoia. expressing through linen, 
diluting with an equal volume of water, filtering and concentrating the 
filtrate at a temperature below 40* (104* F.); mineral salts, which aohsrt 
to it tenacioasly, are eeparated b^ dialyfia. It seems to be a mixture ol 
two difTerent suWtanoea, one of wtuch coagulates at 63® (14fl*.4 F. ), and has 
the rotary power [a]» a: - 43* ; the other coagulatea at 74* (166*.3 T\ 
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and has the value of [a], =s — 26®. 

Its solutioDs are not precipitated by a amali quanti^ of BCl, but an 
excess of that acid prodness a deposit which U difficolUy aoluble in HCl, 
H^O, and salt solution. Its oharai^riatic reaction is that it ia coagulated 
by agitation with ether. 

S^uid- albumin exists in blood*semii^ chvle, Iraph, perioardinl 
fluid, the fluids of cysts and of transadations, in milk ao pathol^oaDy, in 






duced by beat do not clear up (it may in< 
crease) on addition of HNO,, it is due to 
albumin. ^ 

Small quantities of albumin may some- 
times be better detected by Heller's test : A layer of HNO, ia placed in a 
iest-tebe, wbi^ is theu beUl at aj) angle and the urine allowed to flow 
alowijf upon its sruface (('ig. 40) so as to form a distinct layer, with the 
wiii^iwiTim of mixing of the two liquids ; the test-tube is tlien brought to 
the variical slowly, and the point of junction of the two liquids examined 
against a <lark backgiound. If albumin be present a white, opaque band, 
whose upper and lower borders are gharply dejined, nill be seen at the line 
of junction of the two liquid a When urates are present iu excess, a 
wliite bond will be observed, but its poaitiou will be rather above tlie line 
of junction, aud its upper border will not be sli&rply defined, but gradually 
diminisli in density from below upward. In non^slbumiuous urines there 
ia usually a dorkeuiug, but never uu opacity at the line of junction. 

wTV* ontf of iMoratlnififl ihe qaAKOtj of AlUiimfn In uiinp. >n orproach W 

•mifMT. UfTWlttouH.: <S 4-Ut H )) U>« AltorviJ urin« lanvMini/ «• th»qu«|icKk^B 

•ho«i Albotoln m W immnt ia Iwfo ur nibaU qutnlit>j aro »ki«l}' tmiaA nvrptfle w^UT biuii, %nA. u tSo 
boiSM Miliomurv U ApvnMSod. S-4 an>|« of omk owM nr* o4J«d. .Uctr rh« uMiiv tw> Ln.iM for • n« 
mammnu, iKmiarawm aimi « fliwr. 7h* ou^ilum n w*«hei> vUh boiiliif H,U. th«i» vnth H«0 a< iJuUud 
«ns KOiH tkm »ua u»d SaaISv «h\ oUitr lir miMurktlM nrv n iu<>««<L niul u t 

AtbonUA u owwd Co oonmot flrna;, *o iW li ouj M nwly rku< hod atiJ to » IvhM •>!«*)< 

floAo. upmthb w llV <sW* K. iIh* «hu1o Tbf rhvkiM w«i,lhc 

•b 4 UioLwt cbo sMcA Um wvlcSb of Sr> Aluoadu iu Ibv voloeMof uKuo uMiJ. 
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Vogotablo idbuinln^exists in aolutioo in all vegetable juices, and 
forma the most valuable constituent of thoee vegetables which are used as 
food. It is confuted from its solutions at 6r*63® (141®. 3- 145*. 4 F.), 
and by nearly all adda 

IL^VitoUn exists in the yolk of egg and in the crystsUine lens It 
is aoluble in dilute aolution of aodiuu chloride, from which it is precipb 
teted by excess of Kfi ; by hosting to 75®-30® (107®- 176® F.) ; end by 
alcoboL It is not precipitated by solid sodium chloride. It dissolves in 
weak slkeline solutions without sJteratioo and in very dilute HCl (1- 1000), 
by which it ia quickly converted into ayntonin. 



the urioe. It is best obtained from blood-serum, after removaiof pen- 
globulin (g. v ), by e tedious process, end only then in a state of douibifol 
purity, it is less abundant In the blood of some animals than pengloba- 
lin, but more abundant in that of man 

Solutions of Bcrum-albubiin are Itevogyrous [a], s — 56® ; they are not 
precipitated by 00,, by acetic or orthopboephoric acid, by ether or by 
magnesium sulphate. Tliey are precipitated by mLneral acids. taDnicscid. 
meUphoephoric ncid. and most oietalliQ salts. When heated they become 
opxli’Scent at HO^ (140® F.), and cos^ulate in the fiooculent form at 72®- 
76 (161®. 6-167® F ). 

lirrEcrioH and DETBRMrNNnov or AijsmrN in Cune. — If the urine be not 
P''vfeftly clear it is filtered, if this do cot render it jX‘rf'>Hity traueperent, 
it IS treated with A few drops oi magnesia 
mixture (p. 85 note), and again filtered. 

The filtrate, if alkaline, is rendered juM 
acid by adding acetic acid guttatim (nitric 
acid should not be used, and the odd il- 
lation of alkaline urine isimpeiTitive). Tlie 
urine is now heated to near boiling, nnd 
if a cloudiness or precipitate be fonne<l. 

HNO, is nddod slow!}* to the extent of 
about 10 drops. Tf heat produce acloudi* 
ness, which dears up completely on addi* 
tion of HNO., it is due to an excess of 
earthy phosphates. If & doudlneoA pro- 



Myoatn— isoive of the principal conttituraU of the musenUr fibre in 
rigor moriia. It ia a faintly yellow, opaleaceot. distinctly alkahne liquid, 
which, when dropped into distilled H,0, depoeits the myoaiu in globular 
masses, while the H,0 assumes an acid reaction. It is insoluble in H,0, 
ensUr soluble in dilute salt solution, from which it ia precipitated by the 
adclUiou of solid sodium chloride, or by a beat of (181®- 140® F ). 

Very dilute HCl diaaokes and converts it into ayntonin. 

)Pnraglobulia.*-This subsUnoe has been described by various authors 
under the names: ptarnivie (Penis), serum entfein (Ponum . acruni g/o5- 
uline, fbrinoplugtir (Schmidt), wiia (Penis). It exists in bioed- 

serum, iu pericardial fluid, hydrocele fluid, lyroph and chyle, from which 
it is obtained by diluting with 10-15 volumes of ice-cold H,0, treatment 
of the solulioD with strong current of CO,, nod washing the collected 
depwt with H,() as long as a portion of the filtrate precipitates witli 
acetic a^ and potassium terrocyanide. or with silver nitrate. It ia a 
mnular substance, wliich gradually becomes more compact ; insoluble iu 
U^O. sparingly soluble in H O containing CO, ; aoluble in dilute alkalies, 
in lime-water, in solutions of neutral alWine salts, in dilate acids. Its 
solution in very dilute alkaline fluids U perfsctlj neutral and is not 
coagulated by beat, except after faint acidulation with acetic or mineral 
acids; it is precipitated by a lai^ volume of alcohol ; its solutions are 
also precipitated incompletely by disaolving sodium chloride in them to 
saturation, and completely by similar solution of inagne^ioxn sulphate ; 
this last method of precipitation is used for the aeparatiou of paraglobuliu 
from aenim -albumin (see Fibrin). 

Fibrinogen — after the separation of paroglobulin from blood-plaazna. 
aa described above, if the liquid be still further diluted and again treated 
with 00^ a substance is obtained which, although closely resembling 
paraglobolin in many character!, is distinct from it, and, unlike poraglob* 
uhn. Jt cannot be obtained from the aenun separated from coagulated 
blood. 

Paraglobulin and fibrinogen are both soluble in a solution of sodium 
chloride conUining 5-8 per cent, of the salt ; when the degree of concen- 
tration of the salt solutiou is raieed to 12-16 per oent, the fibrinogen is 
precipitated, while the paraglobulin remains in solution and is only pre- 
dffltued, and then Incomplstaly, wbflD Ihs poreentage of salt surpassed 




GRANDDAD'S BOOK OF CHEMISTRY 



208 



MEDICAL STUDENT'S CHEMISTRY 



tir«nt7 (see fe’ibrm). 

MilK o«Min— the most ebundent of the dbominoids of the milfc of 
munmdk, cloeelj raemblee alkdi elbutninitee, with which it it probaU? 
identioeL u the mein poizit of dietinction bee bea found to be without 
iig niftc a n ee. Unlike pure elkeli elbumijaetee, eeeein u eoegnleted from ite 
aolution bj rennet (the product of the fourth etom^h of the cnU) et iO” 
(lUi^ T .) ; but it bee been found Umt eDceti elbanunete ie eko eo coegn- 
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Uted when milk-^uger end fot ere edded to the eolation. 

Mau. —The secretion of the memmerj gle^ is wmter boldine in solo- 
iioD c^in, elbumin, lactose, end eelte ; wd fat in eoipenAon. Crtam 
coDslate of the greater pert of the let, with e smell proportion of the other 
coQstktueutB of the milk Skim milk ia milk from wklch the cream hee 
been removed. Buti^rmilk Is cream from which the greater pert of the 
fat hoe been removed, and coneequently ia of about the aame composition 
as skim znilk. 

The composition of milk differs in animela of different apeciea ; 
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• Inaludins 'X .9n p^rU ot 

The composition of cows’ milk varies cooaiderablj according to the 
age, condition, breed and food of the cow ; to the time and frequenej of 
milking ; and to whether the aample examined ia from the 8r*i» middle, or 
lost pa^ of each milking. 

Cows’ milk ia very frequently adulterated, both by the removal of the 
cream and the addition of water For ordinary purpoaea, tJie purity of 
the milk may be determined by obeerving the ap. gr. and the peiwinge 
of cream by the lactometer and creomometer, ntUKer wMck, used u/oar. 
(iffordu indictUioAn ivhicK -can 6c relied upon. The ap, gr. ahouhl bo ob^ 
served at the temperature for which the itkatrument is made, as In a com* 
plex fluid such as milk no valid correction for temperature ie practical ; 
It ranges in pure milk from 1027 to 1034, it being generally the lower in 
milk which lias been watered, and in such as is rsry rich in cream, and 
tbe higher the less crenm is present The overage cp. gr. ie 1030 ; the 
overage iwrcentage of croatn 13. 

The perceutegs of cream ie detennined by the creamometer : a glaaa 
tube about a foot long and half an inch in diameter, the upper fifth (ex- 
cluding about an iudj from tbe top) being ^aduated into bunc^ihsof tbe 
whole, the 0 being at the top. To use it, it is simply filled to the 0 
with the milk to be tested, set aside for twenty hounond the point of sep- 
aration between milk and cream read oft It should be above eight per 
cent. 

This method of determining the punty of milk, although euilicient for 
ordinary purposes, should not be considered as affording evidence upon 
which to base legal proceedings ; in such coses nothing short of a cheii£id 
detenninatioD of the percentage of fata, and of eoUde not fat. should be 
acc^ted as evidence of tlie imparity of milk. 

Mrum-oaa$la is n subsUnce obtained from blood-serum diluted with 
10 > oluraea of H,0, freed fiom ptroglobulin by CO,, and from albumin by 
ikcetio acid and heot. It in insoluble in salt aolutioua, slowly soluble in a 
one [>er cent solution of sodinm hydrate, Such a solutiou ia partially, pre- 
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cipitated by GO,, almost completely by acetic acid, and oompietely by beet- 
log with sxceaa of powdered sodium chloride ; incompletely soluble in di- 
lute HCL 

Olutec-oaiaelo. — That portion of crude gluten (a soft, elastic, 
material beat obtained from nour) which is insoluble tn alcohol, hot or • 
liegumin — a sparingly soluble ^bnminoid obtained from peoa, beskoe, etc.; 
and Coaglutin — a aulMiance closely related to legamio and to pfiodm, but 
differing from them in some charaoten, .obtained from almonds, ore three 
vagstable albuminoids reaembling casein. 

They are insoluble in pore water, readily soluble in dilute alkaline eo- 
luUoni, from which they ore precipitated by adds and by rennet 

Alkali albutnlnatea— pro<dnt of Hoppe Seyler — are formed when on 
albuminoid is dissolved in concentrated eolations of potosoiatn and sodium 
hydintea ; it is very probable that they ore identical with serum and milk- 
casein. 

Aoid albumliig — ore substancee obtained by predpitsting eolntums 
of albtaminoids the simultaneous eddition of en add and a la^e qaan- 



tity of a neutnl salt ; they vary exceedingly in composition and proper* 
ties. 

Syntooin — — is extracted from contractile tissues. The 
Aoma substance is formed by the action of dilute adds upon the slbniiu- 
ikoida, and as tbe first product of the action of the gastric juice, or of mix- 
tures of pepsin and d^ute sdd upon albuminoids. It resembles eerum 
casein clo^j, the only diverganee in their ]w>pertiee being that ayntonin ia 
mneb more readily aoluble in a 0.1 per cent aoLution of HCl. and ia faintly 
IwjntdVi 

Peptone— illbwmmoae— is tbs product of the action of the gastric 
and pancreatic juices upon albuminoida during the process of digestion. 
It is soluble in H,0, inaoluble in alcohol and in sther. Its watery solution 
is neutral, not preespitabJe by adds or alkaliea, or by heat when faintly 
add. Alcohol predpitates it in white, caeein-Uks which, if slowly 

heated to 90® (194® a. ) while still moist form a transparent, yellowiab liquid, 
and, on cooling, an opaque, ysUowuh, glassy moss. It has a greater power 
than other albuminoida of combaning with adde and baaea 

Tbe meet important character of peptone, in which it differs from other 
albuminoids, is that it is readily diolysable. Its presenos in the blood baa 
not been demonstrated, end it ia probable that immediately upon its en- 
trance into the drculation it ia converted into albuminoids resemblmg, yst 
differing from, those from which it was derived. 

Peptone is produced by the action of many chemical reagents upon 
albuninoida ; and also as one of tbs first products of putrefaction. 
WhOD produced by putrefaction, or by ertificial digestion, it is accozn- 
paoied by pepMo^ine, a crystal! iaable and actively poisonous olkaloidal 
iubsUnce. 

It has been claimed that the gastric digestion of different albuminoids 
produces, not a single substance, but a distinct peptone for each albumin- 
If such be tbe case, and tbe preseot state of our koowledge doea not 
permit of a definite answer to tbe question, these bodies are very olossly 
related. 

Peptone responds to tiie general reaction a for the albuminoiils (see p. 
846), from which it may be diatinguisbed by the 6iurc< reaction. If a 
mere trace of CuSO,eolution be added to a solution of peptone and then 
KHO or NaHO solution, a purple or reddish violet color ia produced. A 
stmilar appeaiunce is produced with acid albumins. 
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IV. — Coogulatod albumlna— are obtained, os described above, from 
tbs soluble varistisf by tbs setiou of adds, heat, alcohol, etc. They arc 
insoluble in watsr. aloohol, solutions of neutral lalu ; difticultiy soluble uj 
dilute alkaline solutious. Id acetic acid they swsU up and diasoUe slowly; 
from this solution they srs praeipitsted by coucentratiKl salt solutioii 
Concentrated HCl diaaolves tbcm with formation uf ayiitoniD. By the a<** 
iion of mtric juice, natural or artifioiab they are convert^ first into eyu- 
tonin, uen into peptone. 

Fibrin— is obtaiued when blood is allowed to cosgulats or is wbip|>ed 
with s bundle of twigs. When pure it is at first a gclatu)ou^maa8. which 
oontracU to a white, stringy, tenadoua material, m^e up of uumerons 
minuts fibrils ; when dried it is bard, brittle, and hygroscopic It ir in- 
soluble iu water, olo^ol, ether ; in dilute acid it swells up and dissolves 
slowly and incompletely. TTben heated witli water to 72“^ (161®. C F ), or 
by con tact vritb oloohoV, it ia coutmeted, and is no longer soluble iu dilute 
acids, but soluble in dilute alkaliea In solutions of many neutral saUh 
of 6-* 10 jw cent, it awelU up and is partially dissolved ; from this aolu- 
tioD it sepMtes on the addition of w.iter, or upon the application of 
beat to 73 (163^4 F.l, or by acetic acil or al^'ohol. fibrin bew 

the property of decom|>osuig o.\ygenated water with ropioiw evobifion >( 
oxygen. 

ribriu dwe not erisl oh aucli in tbe blood, and the method of its form* 
ation and of the clotting of blood boa been the subjcctof nmcUexperiiUi*nt 
and argument ; nor can Uie (mestion be said to bo definitely seint rest hi 
s light of tbe researches of Denis, Schmidt, oihI especially of Hammer’* 
slen. it may l>e considered as almost proven timt fibrin is fonripci from 
fibrinogen under favorable circumstances, and by a transfonn ation which 
is not yet understood, Whether parsglobulin plays any iwrt direct! v ia 
the formation of fibrin or not, ia still an open question. 

V. -^AmylOid— is a pathological product, occurring in fine grains, rt - 
aembling starcli-grTumles in Rpi>earanc«. in the membranes of the brain 
and cord, is waxy and lordoceous liver, and in the walls of the Idood-ves- 
ffln. Its composition ie that of tbe albuminoids, from which it differs 
in being coloiwd red by iodine ; violet or blue by iodine and H.SO,. 
tioluble in HCl with formation of syntonin : sod in alkaliea. It is not at- 
tacked by the gastric juice, and is not as prone to putrefaction as the otl^er 
ilbnuuDoide. 

Gxla nxoiDs. 

— Bony tissue is made up mainly of tricalcic phnephate, 
oombinad with on organic m^iterial called oeerin. which is a mixture of 
coUag®, elostin. and mi albuminoid existing in the bone- cells. Collagen 
alto exists m all subetances which, when treated witli H.O, under th#» in- 
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duencd of lieat oud ijwssure, yield gelatin. It is insoluble in cold ILO, 
but by proloni^ed boiling is convert^ into gelatin, which dissolves. It ia 
dissolved by alkalies. 

Qelntln— obtamed as above, from ossein, exists in the oommercial pro- 
duct of that name, and iu a lees pure form in glue. When pure it is m 
sffiorpboua, translucent, yellowish, tssteiesa eubsiaoce, which smlls up m 
eold H,0, witbotit dineolvmg, and forma, with boiling H,0, a thick, 
solution, which on cooling Incomes, according to its concentration, a hard 
glassy mft ff or a soft jelly — the latter even when the aolotioo ia very dUn^ 
It is insoluble in aleohol and etber, but soluble, on warming, in glycerin ; 
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the solution in the lastpuamed liquid forms, on cooling, a jelly which bee 
recently been applied to various contrivanoee for copying writing. A film 
of gelatin impregnated with potassium dichromate becomes hard and inaol- 

uble on expoeure to sunlight. . , ^ ... 

Chondnn ia the name given to a substance obUmed from eartila^oue 
tissue and supposed to be distinct from gelatin. It is probably a mixture 

of gelatin and mucin. ... 

fUastln^is obtained from elasUc tiasusa by succeenve treatmsni with 
boiling alcohol, ether, water, concentrated acetic acid, dilute potash solu- 
tion and water. Itis ftbroua, yellowiah ; swells up in water and becomes 
elastic ; soluble with a brown color in concentrated DoUsb solution. U 
contains no S, and on boiling with E,BO, yields glycoL 

Keratin— ia the organic basis of homy tissues, hair, nails, fsathera, 
whalebone, epithelium, tortoiseshell, etc. It ia probably not a distinct 
chemical compound, but a mixture of several closely related bodies. 

XL— Muoln— ia a substance containing no S and existing in the differ- 
ent varieties of mucus, in certain pathological fluids, in the bodies of mol- 
luscs. in the saliva, bile, connectivs tissues, etc. Its soluikma like the 
fluids in which it occurs, are viscid, It is predpitaied by acetic add and 
by HNO„ but is dissoKed by an excess of ths Utter ; it ^ssolves readily 
in alkaline solutions, and swells xtp in H,0, with which it forme a false 
Holution. It ia cot conguUted by neat 

animal cryptolytbs. 

SoLuatc Ajoval FuMurrs. 

Under thU head ore cUssed substances somewhat rabbling ^ al- 
buminoids, of unknown composition, occurring in animal fiutda, and 
the power of effecting changes in other organic tubetances, the method of 
whose action is uudetei'miuM. (See p 1612.) 

Ptyaiia— is a substance occurring in mliva, and having the power of 
converting starch into dextrin and a sugar resembling glucoM (^yaloes). 
in Uquida having an alkaline, neutral, or faintly acid reaction. 

Pepaln— U the cryptoiyto of, gaatric juice Alteropla to aaparate 
it without admixture of other aubstaocea have hitherto proved fruitleee ; 
nsvertbeleaa, mixtures conlainmg it and exhibiting itt charaeUrwUe prjy- 
01 * kies more or less antivoly have been obtained bv vanoue meUiou The 
meet simple conaUU in macerating the finely divided mucoul memorans of 
the stomach in alcohol fur 48 hours, and afterward extnctiag it with gly- 
cerin ; this forms a solution of pepein, which is quite wtive and iwsU 
putrefaction well, and from which a substance containing the pepain u 
precipitated by a mixture of "Imbol and ether. *. .. » > 

If pepsiu be required in ths solid form, it is best obtained by Brumts s 
method. The mucous mumbraue uf the stomach of tbo pig is clMsd a^ 



pari of it is diasolvsd ; ths hltsrsO is neunuasQ wiui , 

the precipiUto ia collected, washed with H,0, and di«»lv«i in dilute 
HCl ^ to thU solution a saturated eotution of cholestorizi. in a mixture of 
4 pU. alcohol and 1 pt ether, is gradually added ; the depomt so f^mM 
is repeatedly ahaken with the liquid, collected on a filter, waabed with 
and then with dilute aoctio acid, until all HCl is reooW ; it is thin 
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toasted with ether and H,0 : the former dissolves cbolesterin and is 
poured ulT, the Utter the pepsin ; after several sliakiuga with ether the 
aqueous liquor ie evaporated at 38 ^ ( 100^.4 F. j. wlieu it leaves the pepsin 
as an amorpboiu. grayish- white substance ; almost insoluble in pure U,0, 
readily eoluble in acid dated H,0 ; probably <ATn>ing n rnnipnimd wiUi 
the acid, which possesses tbe property of converting albuminoids into 
peptone, 

Tbe so-called p^ina pon i is either the calcium precipitate obtained 
as described in the first part of the above method ; or. more commouly, 
the mucous membrane of the stomach of the pig, scraped off, dried, and 
mixed with rice-starch or milk sugar. 

Patioreatic. Under thid uume, substances obtained from tiu* yanorf. 
atic secretion, and from extracts uf the organ itself, have beeu described, 
and to some extent used therapeutically. They do not, however, contiiiu 
all tbe cr}*i>toIytes of the pancreatic juice, aud in luuuy instances are inert 
albuminoiaa Tbe actions of the pancreatic juice are ; U) it rapidly con- 



verts starch, raw or hydrated, into sugar ; (2) in alkaline soluuuu— its 
natural reaction — it converts albuminoids into peptone ; (3; it e multeities 
neutral fats; (4) it decomposes fats, with absorption of H,0 and libera- 
lion of glycerin and fatty acids, 

lie pancreatic secretion prolxAhly contains a number of cryptolytes— 
certainly two. The ooe of Uieee to whieli it owes its peptuuc-furming 
power has been obtained in a condition of comparative puritv by Klihne, 
anrt called by him tryjmn : iu aqueous solution it digests hbrin almost 
immediately, but it exerts no action upon starch. 

The diaotatic (sngar- forming) cryplolj’te of the pancreatic juice 1ms not 
been separated, although a glycerin extract of tbe finely divided pancre- 
ati't tiasue contoina it, along with trypsin. 

ANIMAL COLORING MATTERS. 

Hmmoglobin and its Derivatives — color- 
ing matter of tbe blood ia a highly complex substance, resembling the 
albuminoids in many of its prof^rtics, but difieriug from them iu jjeiug 
erystallixable and in containing iron. 

Hemoglobin exists in tbe red-blood corpuscles in two conditions of 
oxidation ; in Uie fonn iu which it exists in ar^rial biuod itis looselycom- 
binsd with a certain quantity of oxygeu, and is known as fyxyfiofnu/ffltt/fhi. 
Tbe mean of many nearly coucoidiug analyses show s its composition tu be 
C„,H,„N,^,FeS,0,.,. Ulien obtained from the blood of man and fi*orn 
that Oi many of the lower auimahi, it ciystollizes in beautiful red prisms 
or rhombic plates ; that from the \AoixX of the squirrel in hexagonal 
plates ; and that from the guiueA-pig in tetraheJra The crystals are 
always doubly refracting. It may be dried in vacuo at 0 (32^ F.); if 
^orougbly dried below 0* (32^ F.), it nuiy be heated to 100* (2l’i' F.) 
without decomposition, but the presence of a trace of moisture oAusea its 
decompotttioD at a much lower temperature. Its solubility in wnter varies 
with lat species of aaimol from whose blood it was obtained ; thus, tlmt 
from the guinea-pig is but sp^iringly soluble, while tlmt from the pig is very 
soluble. It is aJso dissolved unohange<l by vsiy* weak alkali oe solutions, 
but is decomposed by acids or salts having an add reaction 

H<jomvght>in, or r^uoed Aomoglobin, is formed from oxybn*mog1obin in 
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tbe eooDomy during tbe pssesge of arterial into venous blood ; and by tbs 
setion of reducing agents, or by boiling its solution at 40'" F.) in tbe 

vacuum of the mercury pump. 

Oiyluamoglobin is of a much brighter color than tbo reduced, and has 
a diSsrept abaotption spectrum. The spectrum of oxyhsmogloldn vanQs 
with the coDoeniratioo. In conceotraM solutions the light is entirely 
absorbed, in more dilute solutions the spectrum 10, Fig. 14, ie observed, 
and in still further dilutions 11. Fig. 14 ; in which the band at D is nar- 
rower. darker, and more shsrply defbed than the other. In highly diluted 
•olutiotk tbe band at D is al^e visible. The spectrum of owmoglobiB 
cooeisls of a single band much broader and fainter than either of tbe oxy- 
lusmuglobin bauds (12, Fig. 14). 

Hfemofflobin, iu contact with 0 or sir, is immediately converted into 
oxyhmmoglobtn. With CO it forms s compound lesembling oxyliu^mc^lo- 
bin in the color of its solutioDi but in wbioh the CO oaunut bo rcplaood by 
O; for which reason hsmoglobin, once combined with CO, becomes per- 
manently unlit to fulfil Its Auction in respimtion (see p. 234). 

When a eolution of oxyhiomoclobin is boiled, it becomes turbid, and 
w dirty, browniab-red coagiilam is deporited ; tiie hemoglobin has been 
decomposed into an albuminoid (or mixture of albumu3oide)i called by 
Preyer giobin, and Aomafin. Tbe latter, at oue time supposed to be the 
blood^loring matter, is a blue-black substance, having a metallic lustre 
and incapable of erystoUioation ; it is ineoluble in water, alcohol, ether, and 
dilute acids ; soluble in alkaline solutiona It baa tbe composition Cg,H„ 
N,Fe,0, Its alk olioo eolutione exhibit the epcotrum 1 3, Fig 11. A Ithougb 
iMf UDcrysUUiz^le, bemntin combines with HCl to form a compound 
which cn'staibzes in rhombic prisms, and which ia identical witli tbe 
earliest known rryatoUme blood pigment, A/Fmtii, or TeiHimann's rn'slala. 

When reduced hsmoglobin is decomposed as above, in the absence of 
ox)geu, IwuiaUn is uut pruduwU, but a subsluiee ideulicid witli that 
ntfuced htrmalin, and celled by Hoppe-Seyler hufiuorromocfen ; wboee 
apectrum is shown in 14, Fig. 14. 

If a solution of btemoglobin be exposed for soue time to air it ohongee 
in color from red to brownish, aod assumes an acid reaction ; it then ex- 
hibits tbe spectrum 15, Fig. 14. due to the production of */t^hamoglolin, 
probably a stage in tbe conversion of hemoglobin into Ikvmatin and globin. 

Biliary pigments. — There are certainly four, and ]>roUib]y more, 
pigmentary bodiea obtainable from the bile and from biliaiy calct^ some 
of which coneist in great part of them. 

Brr.TRrum — is, when amorphous, an orange-yellow ponder, 
and when crystsUine. in red rhombic prisma It is spaiingly eolnble in 
H,0, alooLol, and ether ; readily soluble in hot cblorafonn, carbon disul* 
phide, benzene, and in Saline solutions. When treatetl with HNO, con- 
laiiuBg nitrous acid, or with a mixture of concentrated HSO, and 
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it tuTDB firet then blue, then riolet, then red, e^nd finally yeUow. 

This reaction, known aa Gmelin's, is Tsry delicate, and is used for the de- 
tection of bile-pi^^ents in icteric urine and in other fluids. 

BiLivEBimf— C„H„N.O,— is a green powder, insolubk in H-0, ether, 
and chloroform ; soluble in alcohol and in alkaline eolutiona It eiiets in 
neeu biles, but its presence in yellow biles or biliary calculi is doubtful 
It responds to Oraelin’s test. In alkaline solution it is cbHQged after a 
time into biliprasin. 

BrurP8ciN—C,.H,„N.O^— obtained in email quantity from human gall* 
stonee. ie an almost bla<^ substance, sparingly soluble in H O. ether, and 
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chloroform ; readily soluble in alcohol and in dilute alkaline eulutions 
Its existence in the bile is doubtful 

BiupamN— C,.H,,N,0 (?) — exists in human gail-atones, in ox-i^all, and 
in icteric urine. It la a bluk. shining substance, iusolaUe in H,0, ether, 
and chloroform ; soluble in alcohol and in alkaline aolutioua. 

Ubobujn — MijdrobiUrubin — — Under the oame urobilin. 
Jaffj deecribed a substance which he obtained from dat^ iebnle urine, 
and which he regsitled as the normal coloring matter of th a t fluid \ subee* 
quentlr he obtained it from dog'a bile and from human bile, from gall* 
itooes and from ffecea. from the fscee, it identical with 

urobilin. 

Urinary pigmenta. — Our knowledge of the nature of the aubstancea 
to which the normal urinary aecretion owee its color is exceedingly uusatis> 
&otory. JaflS in his discovery of urobilin th^ but a trauiient l^bt upon 
the question, as that substance exists in but a small percentage of nonnal 
urines, although they certainly contain a substance readily convertible into 
it. Besides the substance oouvertible into urol^n, and sometimes urobilin 
itself, humau and mammaUau urines contain at least one other pigmentary 
body. uroranfAm. or indigogen. This substance was formerly considered 
M identical with indicon, a gluooside existing in plants of the genus 
which, when decompose, yields, among other eubsUnces. iodigo*blue. 
Croxanthin, however, differs from indican in that the former is not de* 
compoeed by boiling with alkalies, and d^ not yield any glucose- like 
substance on decomposition ; the latter is almost immediately decoiu* 
posed by boiling alk^ine aolutioos, and. under the influence of adds and 
of certain ferments, yields, besides indigo-blue, iiuf^uci'n, a sweety non* 
fermentable substance, which redneee Fel^ng’a solution. 

Uroxantbin is a nonnal constituent of human urine, but is much in* 
creased in the first stags of ohoUra, in cases of oaaesr of the Utst, Addi* 
eon’s disease, and intestinal obstmc^n. It has also been detect^ In the 
penpirstioD. 

In examining the color of urine it should be rendered strougly add with 
HNO, or HCl. and allowed to stand six hours to liberate combined pig* 
ment, and then examined by traoamitted light in a beaker three Incbea u 
diameter. 

Melanin is ths black pigment of the eboroid, melanotic tumore. an 1 
skin of the negro ; and oeoers pathologically in the urine and deposited in 
the air*pasMgss. 

PART III. 



LABORATORY TECHNICS. 



CflsuiBTBT is esseulUlly a science of experiB»ent ; and not only is a 
knowledge of its truths much more tepidly and easily acquired by tlU stu* 
dent througl* the actual performance of experiment, t h^ n by any amount 
of reading or attendance upon illustrated lectures ; but it is even doubtful 
whether a thorough knowledge of the facte and theories of the idence can 
be obtained in any other way than by personal observation. 

A description of the various manipulations of the general chemical la- 
bo rstorr would fill volumes. A short account of the more prominent of 
those required in a study of rudimentary cbemistiy, and in those pro> 
cesses of analysis which are likely to be of eeirice to ^e physician will we 
believe, not be out of pUce in a work of thia nature. 

GENERAL RULES. 

“ Cleanlineee,*' said John Wesley. ” la next to godliness” The chemist, 
whatever his supply of godliness, must be thoroughly imbued with the 
spirit of clennlinesB ; not bo much as regarda himself, for be who fears to 
soil bis fingers la not of the material whereof chemists are made, but as 
regarde the ^'eesela and reagents which are hie toola Any eubstasce for- 
eign to the matter under examination and the reagents used, whatever be 
its nature, is dirt to the chemist 

Glass vessels should always be cleaned aa soon aa possibie after oaiiig, 
aa foreign aubstauces are much more readily removed then than after 
they have dried upon the glass. Usually rinsing with clear water, and 
friction with a probang or Imttle brush is euffieient ; greaey and resinoua 



substances may be removed with KHO solution ; and other adherent de- 
posits usually with HCl or HNO, ; the alkali or acid being removed by 
clear water. After washing, the veeaelfi are drained upon a clean surface, 
and are not to be put away unless bright. 

Order and eyetetn are imperative, especially if eevenl operationa are 
conducted at tlie same time. If there be *^a place for ever^'thiug. and 
everything in its place." much time will be spared. If a process be of 
such s nature that it requires a number of vessels, each vessel ebould be 
numbered with a email gum label and the sotee of ^e operation should 
indicate the stage of the process in each vesael 

The habit of taking full and ayetomatic notes of experiments and 
analyses in a book kept e^>ecially for the purpose, is one which the sto* 
dent cannot contract too early. He will be euzprieed, in looking over and 
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comparing hie notes, at the amount of information he will have coUecied in 
a ebort tune ; much of which, had the memory been trusted to, would 
have been lost 

REAGENTS. 



The stock of reagents required veriea, of coune, with the nature of the 
work to be done ; from the small number required in urinary analysis, to 
the trrav on the sbelvea of a fully appointed analytical laboratory. 

Tbeliauid reagents and solutions ebould always be kept in glaes-atop- 
pared botUes (the 4^ | botUea, with labels blown in the glaaa, serve very 
well). The solid reagents may be kept in cork-stoppered or, preferably, 
glaaa-stoppered bottles. The ordinary glaae etoppen should never be had 
upon the table, lest they take up partiefoe of foreign matter and contami- 
nate the coDtente of the bottle ; but should be held between the third and 
little flngere of the left band. 

The reagents required for ordinary urinary analysis are : 



KllftoMld. 
Aotec utd. 



BMMOn hVdM*, OtpriOMiplAt*, 

im>inl«a> SrSc*!*, FabliiW* 



Tboae required for ordinary qualitative anslyaia ere : 



HfSmSM 
aWteMM. 
ett«e«rte*ald. 
AoWtawd. 

HyWvfvo islpaite. 
AmwKmimm anJeeida 
■ SHIM*. 
hfllVM. 




AMoMnlBm wrbcQMB, 
4 awonl*«) wukiaUM, 
e«ehup Qftftouv. 

MySfo dlwdin itSevhMe 
fvrtocruilSa. 
FoMSoti iKHcyMidt. 

ivUptaanMi*. 
riM>Wua fPiMin. 



OkUagi MipbMa, 
UMfMSM ■■Iphata, 
Capfle ailpaaia. 
AnmMfe alMu. 
Maraurte 
PlwBbW aoPiM, 
Nme cSlarke. 
rMUteaMmdA. 



The ehemieels must be 0. P. (s chemically pure); end the solutions 
muM be mede with dietillefi H,0. It is well to put oorrespondii:^ num- 
beta on each bottle and stopper to prevent Uwir harming taa*d in 
cleaning. 

GLASS TUBING. 




The tnbing need is making all nanal oonnecttooi and ^qaeatus is the 
soft German or Amwican tubing. When the tube is to be etroogly 
belted, Bobemisa tubing must be need. The iMbloniBg of tubing of the 
diameter geoerally need tot gas oonnectione is a simple metter. 

GuUing into denmd lengths is so- 
oomptiebed by msking a eentoh with a 
trianguler file at the dewed pout; 
hrtldift|^ the tube es shown in Fig. 41 ; 
and partly drawing, and partly 
it 

larger glass ' turf ecea may be out 
deep scratch with the file ; 



m 



aoratobed spot a piece of 
ibe deeirea direetioa ^ 



lying a heated pteee of ^ineb iron wire, as ^wn in Fig. 42. Cut 
of tubing eboud elwaye be leodered auiootb by beating tbam to to* 



dpiwtfBwn, 



fiend tng ie done by heating the tube at the desired point in an ordinary 
gee flame (not e blow-pipe flame), withont rotating it, until softened ; re- 
moving from the flame end bending toward that surface which was near- 
est the orifice of the gas jet 



PiQ. 4 r 
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Ciomng—Tor this and other operationa with gUaa tubing, the 
blower's flame, obtained with a burner (Fig. 43) which pennitoof the in- 
jection of air into the gas flame, ia required. To make a teatpiubc a piece 
of tubing of the length of two teet-tufcia is drawn oat at the midtUe (see 
below). The small end of each piece is then heated atid 
the 8U{>erfluoue glaaa removed by a warm glass rod, 
which is brought into contact for an instant and then 
drawn away.. The closed end is then heated daring 
rotation until soft, and rendered hemispherical by 
gently blowing into the oj>en end The own end is 
then heated and while hot formed into a lip by a circu- 
lar motion with a hot iron wire. 

Ifraiang Qui consists in heating the tube at the 
point desired, during rotation, and drawing it apart 
after removal from the flame. 

Two pieces of tubing of different diame- 
ters may be joined end for end if they be of the same 
kind of glass. The entls *of each are closed, heated, 
and blown out into thin bulbs. The bulb is then 
broken off, the ends heated, preved firmly together, 
and re-heated during alternate pressure and dnwing 
apart, and gentle blowing into one end while the other 
ie closed, until an even joint is obtained. 

i^rrmg rods are made by cutting glass rods to the 
required length and rounding the ends by fusioD. 




shown in Fig. 45, in which the li(iuid is boiled 
in A ' the vapor passing through o, b. is liquefied in the condenser und 
flows back over the substance in B. The extract collects in A. 
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PMOPrrATION-DECAKr AXION -FILTRATION- WASHING. 

When the con verson of an ingredient of a aolutiou into an insoluble 
compound, and ito separation from the liquid are desired, both the liquid 
end ^e reagent sbonld be in clear solution, and the latter should be added 
to th% former, which has been warmed. The vessel is then set in a warm 





* tw. SL 



Flo. 4T. 



Pitt 4S 



COLLECTION OF GASES. 



Gaaes are collected over the pntumalir trough, by diepiaeemftti of air ; 
or over the nurreunof trough. 

Id the pneumoiic trough (Fig. 44) gases are coIlecUd over water in 
bell jan fi&ed with that liquid. This method of coUection can only be 
used for insoluble or sparingly soluble gases ; and if beat have been used 
in the generation of the gas the dieengagement tube must be removed from 
the water br/or« the beat is disoon tiou^. to avoid an explosion. 

360 

Solnble gases are collected over mercury or by upward w doroww 
disnlaeement of air, according as they are without aotkm on Eg. or Leaner 
or Ughter than air. 



place until the precipitate has eulMuded, a few drops of the precipitant are 
added to the clear nquid, and if no clondineu be produced the precipiU- 
tion ia complete. Precipitation should be effected in Erknmeyer flasks 
(^. 46) or in preetpiUUng jars (Fig. 47) that the precipitate may not 
collect on iht udu, aud may 1 m readily detached by the wosh-botOe. 

Precipitates are eepant^ from the liquid in which they have been 
formed by deoanUUwn or JUtratxoo. 





ritt. «. 



Dbcumtstioii oonsista in ellowing the precipiUte to subside and pounng 
off the enpmi^t liquid ; it should always be employed as a preLmmary 
to filtration, and is sometimee used excluaively, when the precipjufo is 
wished by repeatedly decanting it until it no 



longer eontains any eoM matter. 
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In povisg liquid from one veseal to another it should be guided by a 
^am rod, as shows in Fig. 46 ; the outer surface of the lip of the pouring 
veseel having been alightly greased. 

PimsTiov is resorted to more frequently than decantation. Fiitere are 



fjo. 44. 

SOLXmON, 

As the particles of liquids can be brought into closer contact than those 
of Bc!;dB, reactions are usually facilitated by bringing the reagents into eolu- from moalin, paper, ssbestoe. or glass wool 

OD or into fusion. 

At a given temperature solutiooi of a solid 
is more repid the greater the surface exposed 
to ih6 solvent, t.e.. the greeter the degree of 
subdivieion. 

Ordinary salts are ground to powder in 
Wedgwootl or gUs roortara Ve^ hard sub- 
stances are find coarsely powdered in steel mor- 
tars and then finelv groim<l in agate mortars. 

Soft substances are best subdividod either by 
bashing, aa ic the case of muscular tissne, or 
by forcing through tbe meshes of a fine sieve, 
as in the cose of w hite of egg. brain tissue, etc. 

AVhen only cert^ constituents of the eob- 
siance are to be dissolved, ;>ercofofio»f may be 
resorted to. The substance to be extract^ is 
packed in a percolator in sucb a manner that 
the extracting liquid fitters through it slowly. 

When the solvent is a volatile liquid— eth^, 
chloroform, carbon disulphide— extraction is 

best accomplished in an apparatus such aa that ^ Pia. u 
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Uualin filters ore only used for eoane fiitratioL. sabatance is livpmcop 

Paper filters are the most frequently used For coarse theordinair (Fijr. 54), if a tenjjierati 
gny or German white paper is used ; bat for analytic work a paper which aoiuewhat lamilarly com 
leaves but a small amount of ash is required ; the best now in the market Bulteta&re ran never be 
is Schleicher & SchuU s Xoa. 597 and 589. The filter should be taken of the oven and plac< 
such size that when folded it will be smaller than the fnunel in which it ia until it has coole<l. 
to rest. It is folded across one diameter, and again over the radius at ^ 

right angles to the first diameter ; one of the four layers of paper, then ^ 

seen at the circular portion of the filter, is eeparated from the oUier Uiree. 
in such a way aa to form a cone. The filter so formed is brought into the 
funnel, and. while held in position by a finger-nail over one of the folda ia 
wetted with water from the wash-bottle, Aiter the paper haa been brought 

in contact with the funnel by a glass rod, the liquid to lie filtered is intrcH mfT | 

dnced, care being had not to overflow the filter, and to allow any supenia- w\ 
tant liquid in the precipitating jw to pass through, before bringing the y 
precipitate itself upou tlie filter. Funnels used for filtering sbouhl have 
an angle of CO , and a luug stem, tlie point of which is ground off at tui 
acute angle. ■ShI 

Asbestos and glasH wool plugs loosely introduced into the stem of a fun- 
ne), are used in filtering such liquids as would deetioy paper. 

For filtrotions which take place slowly the JiKer-^uitift is now exiei»* ** 

sively used. It is simply uu appliance for exhausting Uie air in Ibe stem In cases wlieiv (lie 
of the funnel, and thuK taking n<l vantage ol atmnsjpheric prestmre. A aim- perature, it ia dried >»v a 
pie and efferttive form of pump is that sliown in Fig. 40. in which the to lose weight, 
water (under 10 feet or more of pressure) enters at a and ospiiwtea the air JoainoN hue for iu c 
from 6 through c. \VLen the pump is usetl a small cone of platinum and is conducleil in }>lat 



EVAPORATION-DRYING— lONTnON 



EvAPORAnoHS are. usually coiiductetl on the *an<l- or water-bath. Tlie 
sand ‘bath is simply a fiat, iron vessel, filled with eand arul heated. By its 
use the heat ia more evenlv distributed than with t)ie iiake<l flatue. 

The water-bitth, usually of the ffirm 8bown at a Fig. 51. is use<l where the 
temperature is tu be kept beluw' lUO^ ^212 F,). It sliould u/nuyM be used 
in evaporating liquids containing virganic matter, ami care shouh) l>e Iwul 
that it does nut becume dry. 



is su)*vorted in th*' IKt^iuou showu ai Fig. 5b, iu il is healed, at first 
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DM>deiatelj. and the heat gradoiUy iDcreaeed to bright redneea^ at which 
it is msinUined oatil do c it bon remaina Before weighing, the erudble ta 
to be cooled id the desiccator. 

In ignitiug it must not be forgotUo Ukst mineral substanoes may be 
modified or lost Carbon at hi^ temperature deoridises eaaily reducible 
subetao<«s ; slkaline chlorides are p*^y volalUised ; tuiueral hues com- 
bined wi^ orgaoio acids are oonverlad into oarbonstea. In every instance 
only that amount of heat which b ^uired b to Im ipplied. In some 
cas^s it is well to nrreUrntA the rveidation by the sdditiM of unmonium 
nitrute. 

WEioniNa. 



In cftscK wiifre it is desitvil to l>oiI an (wjuetms liquid in n gloss or |K>rce- 
lain vessel ; this U Hupported on a piece of wire gouze and s Bunsen 
honnarnr fipii-it lamp brought under it (Fig. 52. A piece of ohcct iron 
may be subatltuted for the svire gnuze, with flat-boUomeJ vessels. The 
imUide nf the bented vessel mu«5t f>e ^/ry. 

Ill heating liquids iu tei^t-tubes. the month qf th'' tube muttt be atmyf 
from ihe p<^r eon. It ia best held bv a piece of thick paper bent around the 
upper an{l of the tul>© (Fig. 51 )• The tube should be heated near, not at 
its bottom. 

In no case should fifund. or the sand of the san<i-l>aih. come in contact 
with a glass vessel above tbe level of the liquid within. 

DsYmo b always uecessary as a preliminaiy to weighing, whether the 

3b4 



The halauce. Fig. 57. should always be kept in a gloss case, containing 
a vessel with CaCI,, and in a situalion proteotra from the f\unca of the lab- 
oratory. The weights should be kept in a bos by or in the balance case, 
which is to be cloesil when not in use. 

Ill weighing oWn*e the following mlf»a: 

(1.) See that the balance b in adjustment before using, espeeially if 
more than one person use it (2.) Always jmL the substance to be weighed 
in the same |!^, usually the left hand one, and the weights in the other. 
(3.) Never bring any chenneal in contact with the pans, but have a pair of 
toge watch- glaseea of equal weight., in either pan. Pieoee of paper will 

serve Uie purpoee, (4.) Never add to or remove from either pan a 
weight of moi^ ^bn 0.5 gram without putting the balance out of action. 
(5.) Never weigh anything wana. (6.) in weighing a substance which has 
been dried do not consider the weight correct until two successive weigh 
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V which ii ft gla» tube gnduatod into cubic ccntiraetrctt, 

pec>ck or p&nchcock at its lower extremity. 

of pipeUes 60), which are gUse tubes, having bolba 



m. 0u, 

blown QpOD them of such Bise that when tbef are filled to a mark on the 
tobe above the bulb, thej oontain ft giTen number of cubic centiraetree. 
( 4 .) Smdl beakem; Blirriog rods ; bottles for standard solutions. 

Id making ft standard ftolution the object to be atUined is to have a 
»lntion, one htre of wWch shall contain ft known quantity 
of the aettve material If then in the formula for the nor* 
miJ ftoluKon of silver mtrate : 



' 89 w nitrate . 

we weigh out the NO,Ag on the one hand, and measure 
the ho on the other, and mU the two. we will liave, 

“ £— what ia dedred. a solution containing 170 gnns. NO.Ag in 

1,000 C.O. H,0, but ft eolution of 170 grmft. NO,Ag in 1,000 
^ 1 t. - * ^ C.C. H.O, io which x = the volume occupied by the 

veiling drying of ft half hour, give identical rwttlU. {!.) j;o,Ag- l4erefor. in making standard Bolutions, weigh 

out the active aul»tances; introduce them into the litre* 
hts. do HO iu v**;jular unUv from e1»ove downward. (8.) flask; and then fill that to the mark with H,0. Too much 
i^hts. rK’ko!i tlie siununt first by the empty holes in the caution cannot be used in having pure chenucala and m ak- 
in reid koi)!;.' the wHghta p*) SuVmtunces lialile to ab- ing accurate weighings in preparing volumetric solutious; 
. tlu' uir rire to !>*• uei^'heil in closed veeeela Thus, indeed t^ great disail vantage of the use of these methods 

by physicians ie that the solutions which they use sie care* 
leeely prepared and, ocoAequeotly, the time which they spend 
in obtainiDg inaccurate, but seemingly accurate reRiuts ia 
worse than thrown away. 

To use a volumetric solution it is poured into the bu> 
rette, whose stopcock hu been close 
toark ; the stopcock ia then slightlv opened 
o/t air from the delivery tube. Tlie fioat (Fig. 61) 



until above the o 
so aa to expel 

I U now ^ ^ 

introduced from above, and touched with a gUss rotl to 
free it from adhering air-btihbles; and the solution Allowed to flow out 
from below until the mark on the fioat ie opposite tlie o of the burf tee 
All is now ready for use ; a given quantity of the solution to l>e analyzed 
is measured into a pipette and placed in a beaker, a few drops of the indi- 
cator aolution are added, and tbe sUndard solution Bllowe<l io fiow in until 
the end reaction ia reached The reading of the burette is then taken nud 
the calculation made. 
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Tlir principle upon wliicb volumetric nnrdyMS ia 1>aeed is that by deter* 

ininiug the volume of u aolmion of known strength, required to accurately SCHEME FOR DETERMINING THE COMPOSITION OF CALCULI 
neutralize niiotlier solution of unknown atreugUi. tbe am omit of active snl> 
atiim v ill tUc latter may be calculated. 

If, fov we ti&ve a solution of ailrer nitrate wliicb contains 170 

tnutiin IO the litre. And we fin<i thnt 12 c.c. of this Holntion pre<*ipitate all 
t)i*i clilonne frcmi 111 c c. of a Kolution of NnCI. it follows that the NaCI eo- 
lutiou ' outains 70.20 grama of that subHiniue per litie. becHuee : 

NO.,A« ^ XaCl = NO Nrt 4 - AgCI 

1:9 6 M.S K^ iUi 

And tliercfor ca^•h c.c. of the NO.Ag .solution 
0 0oK5 gi m, NaCI ; hut u« it luia rcijiiircd 12 

nrutmlize 10 c,c. of the NaCI solution, Ibe latter contains 0,0585 x 12 = 

0.702 gnu. NaCI or 1,000 contain 0.702 « lOo = 70.20 giros. NnCl 

It is obvious, tl If ref or, that tbe value of volume I tie methods depende, 
among olli**r tilings, gieatly upon the m cumey of the jfiattdurd sof uftpne, 

as the solutions of known strength are oaiJed, and 
upon tlie acf'ui’Aov of tlie niensiuemeiitA of voluzne. 

A Mtaiulard solution cimiainiugiii a hire of liquid 

(Jf A number of grams of the Active substance, equal 

to its moiccvilar weiglil. ih a solution ; one 

conUiiiing (hnt aim mu t ia n dfcuformot 

An a auhstance whirli. br eouie char- 

actfvixtic retu'tioa icn#/ rrmitoit), wjiicli will occur 
cmiy wlien the substance Io be detennmetl baa been 
completely remove*], indicates the point when a 
proper volume uf the sloudard solutiou has been 
If ad<lttl 

W The apjiaratus required for volumetric aualyaie 

consists of : 

(1 ) A (Fig. 59) ; a fiask of sncJi size 

that, wlien filled to the mark on tbe neckl at the temperatofe for which 
l! Las u€cu gruduate<i, it contsine exactlr l.OUu c.c. of water. 
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VOLUMETRIC AN.ALYSIS 



I Heat a portion on platinum foil : 

a. It U entirely volatile 2 

6. A residue remains 5 

S. Moisten a portion with HNO, ; evaporate to dryness at low heat 
add KH^HO : 

0 . A red color is produced 3 

b. No red color is produced 4 

will orcurutely precipitate S. Treat a portion with KHO. without heating : 

C.c of the NO. Ag solution to a. An aminoniacal odor is observed Ammonium urate. 

5 . No ammoniacal odor Uric acid. 

A & The HNO, solution becomea yellow when evaporated ; the 
yellow residue beeomea red<lis]i-yellow on addition of 
&HO. and, on heating with KHO, violet red. .Xauthin. 
h. Tbe HNO, solution becomes dark brown on evapora* 
bon Cystin. 

5. Moisten a portion with HNO,; evaporate to drynesa at low beat 
add NH,HO r 

0 . A red color U produced 6 

h; No red color is produced 9 

6. Heat before the blow-pipe on platinum foil : 

a. Puses 7 

b. Does not fuse 8 

7. Bring into bine flame on platinum wire : 

<L Colors flame yellow Sodium urate. 

b. Colors flame violet Poiaesium urate. 

8. Tbe residue from 6 : 

0 . DiasoWee in dil. HCl with effervescenoe ; the solution forms 
a white ppt with ammonium oxalate, . . . Calcium urate, 
b. Diseolves with slight efiervesceDce in dil E,SO, ; the solu- 
tioD, neuirali^ with KH^HO, givee a white ppt with 
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HNa,PO, Magnesium urale, 

9. Heat before the blow-pipe on pUtiQuin foil : 

а. It fusee Amm^i^ma^esum pho^tuUe. 

б. It does not fuse 10 

10. The residue from 9, when moistened with H,0. is i 

a. Alkaline 11 

b. Not alkaline THcoicv phcepKaie. 

11. The ori^nal substance dissolyes in HCl : 

a. With efferyescence Calcium carbonate. 

b. Without effervescence Calcium axalaU. 

No^^A fresh portion of the powdered calcnlus is to be taken for eadb 
operation except where otherwise stated, 
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SCHEME FOR DETERMINING THE COMPOSmON OP AN IN- 
ORGANIC COMPOUND. SOLUBLE IN WATER OR IN ACIDa 



Dkteiuiihatiok or Basks. 

1. Acidulate with HCl : 

a. No ppt. is formed 5 

b. A white ppL is formed 2 

2. Add HCl drop by drop to complete precipitation, collect on filter, 
wash : 

а. Filtrate 5 

б. Precipitate 3 

3. Treat ppt. on filter with boiling H,0, test filtiate with H,S : 

0. H,S produces a black or brown color Lead^ 

h. H,S does not cause darkening 4 

4. Treat ppt. on filter with NH.HO ; 

a. Ppt. turns gray or black Jf<rcury(ous). 

b. Filtrate gives white ppt. with HNO Silver. 

5. Pass H,S through clear, add liquid : 

c. No ppt is formed IS 

b. A ppt. is formed 6 

6. Treat with H.^S, with occaeional warming, to complete precipitatioo; 
collect ppt on filter ; wash with H.0 cootainincr trace of H H- 

a. Filtrate IS 

b. Precipitate 7 

7. Trk:at a portion of ppt with N1I^HS> warmed in test-tube : 

a. Ppt. jB dissolved 8 

b. A residue remains undissolved 1$ 

3. Dr>' the remainder of ppt from fi, mix it with equal parts of Na,CO 
and NaNO,, and throw mixture in small portione into red-hot poKelaia 
crucible; when cold dissolve residue in H,0 ; filter: 

a. Filtrate 9 

/j. Residue 1 q 

9. Add to the filtrate NH,HO.MgSO, and NH,ci, and rub inside of 
test-tube with glass rod : 

a. A white, crystalline ppt. forme immediately or after a 

time. Araenie. 

b. No ppt, forms Abeence of At. 

10. The residue is ; 

а. White 11 

б. Brown or black 12 

11. Heat a portion of the residue in a platinum capsule with HCl, 
place a so\all piece of Zn in liquid : 

a. The platinum surface turns black Antimony. 

6. The HCl liquid, removed by decantation, givei a white ppl 

with excess of HgCl, sol Jwi. 
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12. The original solution : 

c. Gives a brown ppt. with FeSO, sol Gold. 

b. Does not give a brown ppt. with FeSO^ sol., but gives a 

yellow ppt. with KCl sol Platinum. 

13. Wash andissolved residue and boil with dil. HNO, iu porcelain 
capsule, filter : 

a. Filtrate 14 

1. lifsidue (if any) 17 

14. .K(\i\ dib H.SO, to a povtiou of filtrate, warm, and let stand some 
time : 

a, A ppt, forma. Mix whole of filtrate with H.SO^ diL, ev*np. 

over water-bath, extract residue with H.O, filter, and 
treat filtrutc according to 15 Lead. 

b. No ppt. forms 15 

15. Add NH,HO to remainder of filtrate (or to filtrate Lv^m 14 a ) : 

a. A ppt is formed. Filter and test filtrate acconlihg to 

16 BismutK 



b. No ppt. is formed 1$ 

16. Add SO, and CNSK to the liquid, evaporate, dissolve residue in 
H,0. add H,S to solution ; 

0. The solution 15 b. was bine Copper. 

b. The treatment 16 produced a yellow ppt Cadmium. 

17. Is black, dissolves in aqua regia, and the solution gives a gray 

ppt withSnCl, Merouryixe). 

16. Boil portion of liquid to expel KS, add a few drops HNO . boil, 
add NH,HO just to alkaline reartion, add NH,HS : ^ 

a. Neither NH^HO nor NH,Hs caused ppt 31 

b. NH,HS caused ppt, Nil, HO did not 20 

c. NH.HO caused ppt 19 

29. The original liquid ie : 

a. Kentr^ 20 

b. Alkaline or acid 28 

20. Add to remainder of liquid 6 a. or fi a. NH^Cl, NH, HO just to alka- 
line reaction, and excess NM,HS, warm, filter, wash r ' 

0. Filtrate 31 

b. Deposit 21 

22. Tlie deposit is : 

а. White 22 

A Colored 26 

22. Dissolve deposit in small quantity HCl, boil, concentrate to small 
bulk, add NaHO. boi\ some time : 

0. A ppt forma, wluch afterward iliBaolvea 23 

б. A ppt forms, which does not redissolve 24 

23. Tlie solntjop 22 a. is divided into two parts : 



a. Treated with s »nmfl qnnntily of H S gives a white ppi.Zinc. 

b. Ti*eateii with HCl t<» acid reaction, and then with slight 

excess NH,HO, gives, when basted, a whits ppt. insol- 
uble in NH.CI dfumhuum. 

24. Dilute, filter ; test filtrate for Zn and A1 as in 28. Dissolve ppt. in 
HCl. evaporate to small bulk, dilute, aeulitdize nearly with Na CO... udd 
BoOO^, uier. after etaudiog: 
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e. FilUeie, treated with H,SO, and again filtered, gives solu- 
tion whio^whea madesUuUue with SaHO, gives white 

ppt with H,8 Zinc. 

b. R^doe (if any), heated with Na,CO, in outer blow-pipe 

flame, givee bead which is green when hot and bluiJn- 
greeo and opaque when cold Mauganete. 

96. The depoeit ie ; 

a. Completely ^dissolved in dil. HCl 26 

A Not diseolved in diL HCl 27 

26. Boil to expel H^S, add HNO,, boil, filter. Concejitmte, add excess 
NaHO aoL. boil, filter ^m residue A; 

a. Filtrate. Test for Zn and A1 se in 28. 

A Divide residue into 3 ports : 
eo. Disiolved in HCl dil. gives retl color aitb CNSK . . hon. 

66. Fused with CO^a, and KCIO, forms yellow mass. 



which fonun yellow sol in H.O 

oc. Treated as in 24 A gives same results MaiiganpHe. 

27. Filter, wash, ezamiae filtrate According to 26. Heat portion of re- 
sidue with borax on platiaum wire in blow-pipe flame ; 

a. A transparent blue bead is obtainea C'licU. 

b. A bead is obtained, which is yellow when hot, nearly color- 

less when cold .y^M. 

2& Add to remainder of liquid 5 a or 6 a., NH^Cl, NH,HO just to a) k a 
Uue reaction, and NH.HS, wsrm. Alter: 

0 , A readue remainB 29 

A No residue remaina SO 



29. Treat fUirate ae in 30. Examine residue for Ni and Co as in 27, 

30. Boil to expel &S, divide into 2 parts : 

tf. Add dil H.SO,. If a ppt. form, filter, wnah, fuse ppL 
vrUb N&,00,, wsaIu diBsolve in HCl, and test sol. for 
Ca, Bo, aiul Sr, scconliug to 32. 

A Heat with HNO,, test small portion for Fe with CNSK, 
add Fe,Cl^ evaporate, add H.O,Na,CO, to near neu- 
tialixation, and BaCO, ; stir, let stand mjtil liquid is 
colorless. Separate ppt, aa. from filtrate bb. : 
aa. Boil ppt with NaHO sol , filter ; teat filtrate for A1 by 
23 A and residue for Cr by 26 66. 

66. Mix filtrate with few drops HCl, boil, add NH.HO and 
NH,HS. If a ppt. form, test for Mu and in, as in 
2A If no ppt form, mix soL with excess H.80 , boil, 
filter, add excees NE,HO and (NH.),C.O„ filter, add 
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to filtrate, a -white ppt Afa^evitttn. 

31. Add to a 6!D&11 portion of th« Eqiud NH,Ct, (NHJ .CO, and NH, 
HO, warm : 

o. A ppt formB 32 

b. No ppt. foims 36 

32. Treat tUe whole of liquid with NH^Cl, iNH,),CO, and NH,HO at 
in 31, filter ; 

а. Filtrate . , , . 36 

б. Precipitate 33 

372 

33. Waah, diaaoWe in unoll quantity diL HCl, evaporate over water* 
bath, diaaolve in a UtUe H,0, add CaSO« to a email portion of liquid : 

a. A ppt, forma 34 

b. No pph forma 36 

34. Add HgSiF. to another portion of eolation 93 : 

0. A ppt ia formed. A portion of the original solid oolort 

Uie Bunaeu flame green Borium. 

&. No ppt formed. A portioD of the original eolid colora 

the Buufleu fiame red iSIronfium. 

35. Mix another portion of liquid 33 with (NH,),C,0^ a white 

ppt OUciwfL 

36. Add HNa,P0« eoL to a small portion of liquid, nib inner suiface 
of teaUtube with glass rod : 

0. A white, cyatalline ppt Magnftrium. 

6. No ppt 37 

37. Evaporate, ignite, diaaolve in small quantity K^O, divide solution 
into two pa^ ; 

0. Forms vellow, oryitalline ppt with PtCl, ; colors flame 

let (olt^rve ti^ugb blue glaM) Fofetfium. 

b. Produces crystalline ppt with potaedum pyroantimonate ; 
colora flame yellow Sodium. 

88. Triturate original subetanee with CaH,0, end H^O ; it develops 
an odor of ammonia 



DersBunfAnoa or Acme. 

After determination of bases, bear in mind what aside can po^bly 
form soluble salts witli the bases found (ass Table L, p. 354), and hmit the 
search to those. eepMte postions of the ori^nsl eolation a^ 

cording to 1, 3, 4, 8, 10, 12, and 13. 

1. Add Ha : 

0. Effervesces 8 

&. A gelatinous ppt is formed SQicoU. 

2. The gas given off in 1 a. has ; 

a. No odor, and forms a white ppt when paand through 

lime-water Carbonate. 
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b. An odor of roUea eggs, and blackens paper moistened 

with Pb(C^O,), SufphuU, 

3. In testing for bases As was found; add soL AgNO, and KH,EO : 

s. AyeUowppt. ArteniU. 

6. A brick-red ppt Artenaie. 

4. Add Ba(N0,)^ and, if aeid, add NH^HO to faint alkaline reaction : 

s. No ppt, formed 8 

A A ppt is formed 5 

6. Add HNO^ to acid reaction to a portion of 4 6. .* 

0. ^e ppt does not rediasolve oompletely ; filter ; examine 

filtrate by 6. Sulphate. 

b. The ppt. rwdissolvee 6 

373 

6. TVent Another portion of 4 6. or 6 a. with aeetio add : 

a It dissolves completely. Pko/phaia. 

b. It dose not dissolve completely 7 

7. Filter; 

e. (in abeance of As) gives white ppt with NH,HO, 

NH a, and UgSO, Fhoephate. 

6. Ppt diasolves in dil HCl ; sol. gives ppt with CaCL in 

neutral solution OxoiaU. 

8. Acidulated with HNO, ; add sol AgNO, : 

«. A ppt is f^^ed 9 

A No ppt is formed J9 

3. Filler ; treat ppt with HNO, : 

s. It diasolves completely 10 

A It does not diseolve completely X2 

10. The eolid subetanee : 

e. Produces a yellow color with H^SO Chhrate. 

b. Does not pr^uce a yellow color with H,SO. 11 

1 1. Divide liquid 9 a. into 4 parte : 

& Gives white ppt with NH,HO, NH.Ol, and Ug 

^ PhotphaCe. 

A Acidulated slightly with HCl, turns turmeric paper 

c. Acidulate with HCl, evirate to dryness, add HCl, ao 

iusoluhle residue remains Silicate. 

d. A portion of original substance, moistened with H 80 [ 

gives off gas which oorrodea glass Fluoride. 

12. The original liquid gives : 

a A Uue color with a drop of chlorine water and starch 

. 

A A blue ppt vrith aoL FeSO, -f Fe,(SOJ, Cyanide. 

c la coior^ yellow or brown by chlorine water, but does 

not react as io 12 e Bromide. 

d. Ppt. 8 0. is readily soluble in NH,HO Chtoride. 

13. Heat the dry salt with Cu and H,80, and conduct the gas through 

eot Fe^(80Jp which it turns brown Nitrate. 
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Bleetro^oegaiive, 17 
Bleciro poeltivs, 17 
Eiementa. 0. 12 
■oldnlous 54 
amphoteric, 105 
basyJviis 129 
typical. 07 
Biatrial Ion, 150 
Baetine. 0^ 

Emodiii. 026 
Baulsiii, 329 
BffiMlilou.288 
Boeiu. 800 

BqaatioDe. 16 
Bqoivalaaea. 15 
Equiralauta. 9 
ErgoUoe. 841 
Erytfarina, 276 
Erythrite. 970 
Bi^hrcdextrln, 200 
Saerine, 34$ 

Easeaoe of bitter alaonda. rio 
of xarlio. 2S8 

of mirbane 318 
of moeurd. 228 
EaeeDces, 279 
Bthal, 286. 000 
Ethane, 22b, 275 
ehlorhydrate, 280 
ehlorfaydriB, 280 
chloride. 298 
glycol, 260 
oxide. 280 
Ether. 189 
aoetie. 109 
allylie. 298 
athrllo, 189 
hydrobromis 177 
hydrochloric, 177 
hydriodic, 177 
nethyllc, 169 
XDUriakie. 177 
nitrio, 199 
nitrons, 199 
petrolenm. 179 
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p/roicetlc^ 204 
nipbnrie, 18», 198 
HbtnAcMon, 188 
198 

Btbtrol, 199 
Sthen, t68 

compAond, 197 
bilold. 174 
a{x«d, 189 

timplv, 188 

ioeUle» 199 
bromidtf, 177 
Mrhiuol, 1$7 
eb1or1d«, 177 

b/drftU. 181 

iodids, 177 
nltrftU, 198 

DitriU, I98 

oxkdei 189 
ftulphktu. 198, 180 
Mipbid*. m 
autpbydrate, 290 
Bthvlvtie. 9S8 
alcohol. 2U0 
bichlorida, 229 
gif col. 280 
bjdrato, 280 
oiido. 280 
Btidloc, H)8 

EuoalfpUDfl, 281 
Eucalfptol, 861 
ETaporatigu, 868 

PAta, 267. 270 

phoaphorttod, 278 
FermonUtioQ. 162 
FermeiiU. anlDi’, W 
Parrlc acaUtM, 112 

bromidfli 1 11 

ohlDridt« HI 
citrata. 118 
farrocfacilda. US 
bfdralva, 110 
iMida, in 
nltfataa. Ill 
oxide, no 
pltoaphaia. 1 12 
prrophoaphaU, 119 
anlphataa, Ml 

iiiipuidvi, no 

Urtrata, ItS 
Parrone aoaUM. 119 

brocoida. 111 
oarttoDaU, 119 
eblorldti no 
farrlevaalda, US 

brdraia, 110 

kodlda, 111 
laoMa. 118 
filtrate, no 
oxalate I 119 
oxide, 109 
pboapbaU, 119 
aulphala. 111 

enlphide, 110 
tartrate. 118 
Ftbrln. 8A2 
Plbrlnogan. 

Flbriuop1a«tia matter, 849 
Ftitratioo, AO. 861 
Firv daiup, ITS 
Flalda. 6 

oooapr««lbka, 6 
Inoottpraadbla, 6 
PlMTOQa, m 
FlaaraaaoBoe, 807, 809 
FIfifihDa. 84 
FloeUla, 980 
Fooda. tafaubla, 998 
Fornula, 16, 98 
amplYlail, 98 
geoarab 169 
griphto. 28 
of oonetltfitleii. 98 
tjvleal. 98 

Fonari bromide, ITS 
oblorlda, 174 
todtda, 170 
Fuubalije, 315 
FunotioDa, 171 
Filial fill, 1ST 
Fuaiag* point, T 

Oaoinir. 970 
Oadiniaa, 846 
Qaduin 270 
OaiaeifiM, 988 
Qaleua, U8 
Qiiham. 117 



Oaeolioe, ITS 
GolatlD, 852 

aogar of, 908 
OeUtlfioida. 846, 809 
Gls. 187 

OUabar^ adt, 189 
OUadm. 801 
Olabla. 8» 

ObballD. 847 
laram. 849 
OUdoIh, 287 
OluoiolQB, 114 
Oloaoaaa, 998 
OIBCCM. StS, 994 
aioccMa H9 
OlDOQaidaa. 968, 816 
aif oeridaa. 960 
dlTCtrln. 284 
Mhera «f , 968 
Olfaifi. 209 
GlfaoMl, 909 
Olraoaote. 909 
OlfaogtA, 994 
Glycol 380 
bafifvl. SIS 
Olraollida.944 
Ol/aola, 998 
OifajrrbatU, 899 
Ol^frrhSila, 899 
Gold, 108 

BTiehlarida, 108 
Grmpa aogfir, 909 
Orapblu, 109 
OraTlif, 9 
apaalSo. 9 
Ooaiaaol. 907 
Ooaaiaa, 919 
GoaraalM, 999* 

0am, BHtfah. 990 
0am raalfio, 989 
Ooaa, 986 
OaD*«oCt4M, 905 
Oatta. 880 
Ontta panlia, 980 
GfpaotB. 149 



H,cuATia, 800 
HwaaiocrrataUla, 954 
HmmiD. 865 
Humochrosofvfi. 865 
Bsmoglobla, 8S4 
Haloid aalta. 19 
Halogaoa, 54 
Baal, atomla, 14 
laleal, ? 
apaelOa, 88 
RamialbasiOi 846 

HeBihedraJ, 80 

Bamlproteifi, 846 
HoBologaoa aartea, 169 
Hjdra^ 16 
H/dnlaa, 16, 45 
Hjdraalaaa. 817 
HrdrabihraMB, 166 

Bfdfooarboaa, 1^ 997 
flr« aaria^ ITS 
■eaoDd aariaa, 998 
third larlai, 975 
foartb aarleii, 970 
ftftb laHa*, 997 
•Ulh Mriai, 891 
aiTaath aarlM. 9M 
•Ifbth aerlea, 9M 
nifilb larlaa, 894 
tf ath Mrlaa, 894 
aUvaatb Mrlaa, 894 
biffber airlm, 816 
aerie# «f, 997 
agg lataraiad, 199 
ealn rated, 179 
MnaAttdlM. 618 
Hjdragan, 87 

auilBunhla, ^ 
anafildaa.88 
ItVBilde, 89 
eblorlda. 67 
cf aalda, 899 
dbxida. 69 
ioorlda. 54 
baarj earborattad, WB 
lodlda, 01 

U^bt earbuoUad, 171 
Dctrlda, 79 
oxida, 48 
pirezldi, 69 
phMpbldaa, 09 
ailiQldf. 106 
•aipbSda, 84 
Hjdnwtv. 4 



HjdraqaJaoDa, 800 
Bjoaelna, 941 
HjcaeTaBJaa, 841 
Hjrpoxaatbiaa, SIS 
lojimoa, 854 
UloBiBaiiDg gac, 276 
laidaa, 900 

lodaatmatibilllv of aiattar, 9 
ladteaa, 320. 866 
Isdlglocia, 820, 856 
Iftdigo, 819 
blue, 319 
earmiaa 320 
■nlpboaia aeida, 890 
ladigogea, 856 
lodlgotifi, 819 
ludiuB, 117 
ladol. 820 
laoaita, 908 

laolhft, 268 
lodioa, 60 
lodofom, ITS 
lodel. 818 
Irtdlam, 198 
Irid^aa, 997 
Iron. 108 

acvU^ 119 
bromidaa, 111 
carbonate, US 
cbloridea, 110 
cHrataa. 113 
cnnpouodaof, 109 

terriof aalde, 118 
farrocf anida, 118 
b/drataa llO 
lodidaa. Ill 
lacuta, 119 
oitnt^ 111 
cxideA. 109 
phcaphatea. 119 
pjrcpbaaphate, IIS 
aalta, 111 
aQlpbaiaa, 111 

aalphidaa, 110 
Urtralea, IJ8 
laatbloDiiBlda, 980 
laatia, 819, 820 

leolifie, $18 

laoiDvriaiiD, 170 
laoDorphlm, 31, 170 
Uopreae, 979 
ItroTf black, 108 

830 

JaUpInol. 839 
Jip^nlUfia, 849 
Jaxalle «attr, 197 
Jaralaa. 849 
dal. 109 

KATRIHk, 819 

KaolliL lie 

Kalp, 60 
Karatlo 8A8 
Kerviaa mlaaral, 99 
K«reaau». 178 
Ketonea. 308 
dtOMthf I, 904 
Kiog a yellcw, 09 
Ef auel. 8J8 

Lactidk, 245 
Laetlna, 991 
UeUwa, 991 
Leircgf rona. 85 
LavolOBD, 288 
LuTuloaa. 368 
Laup*bUek, 1(9 
Z^atenl beat, 7 
LaiifhlDg-fii. 78 
Lauresie, «97 
Law of AmpOrg. 11 
of Av<«adr«, 11 
uf deOiiUv pruportloux, 8 
of Dttlong and PetlL, 13 
vf QiuUipIv prvpurliviB. 0 
of reelprooal proportiona, 9 
periudiv. 117 
Laws nf Gaj Losac, 10 
Lead. 110 

acetatee. 120 

blauk. 102 

carU>oaW, 120 
cblorida, 120 
chromate, 120 
oompouDde of, 119 
dioxide. 119 
giycMboiau, 9io 
iodide, 130 
mdarndde, 119 



oiirHiea, 120 

oxides, 119 
peroxide. 110 
protoxide, 119 
puce oxide, 119 
red. 119 
salts, 120 

sulphate, 120 
sulphide. 139 
LttcithiDa. 307, 278 
Legumln. 351 
Lepidiae. $16 
lethal, 200 
Leuclo. 212 
Leucolliiv, 287 
Lkbeiiln. 296 
Lignin. 295 
Lime. 147 

chloride of, 147 
slacked, 147 
water, 147 
Liqaeora, 187 
Litharge, 119 
LitbiQm. 129 
Uromlda, 199 
carbonate, 199 
chloride. 129 
hrdrxte, 129 
oxide, 129 
aratea, 361 
Lubricating oUa, 178 
Lutidioe. 317 
Ljcocloiiine, 542 

Maclcrik, 880 
Mageut^ 815 
Sfagiieria, 168 
Magaeaia alba 154 
Magfieatam. 168 
earbonatea, 184 
oblerida. 168 
eompofioda, 158 
bfdraM, 163 
odde. 158 
pheopbatea, 168 
aalta, 168 
lulpbato, 1 68 
MaltoM, 291.294 
Hangaoeia, 207 
cblorldai, 108 
oxldaa, 107 
aalu, 100 

Maonitcie, 288 
Manb-caa. 178 
MaBicot, 119 
MatiTola, 814 
Meconiae, 834 
Malaoifi, 865 
MeUaeiD, 200 
MeliMfl palmiute, 900 
Maathol, S8l 
BeroaptM. 290 
Meroaptidw. 220 
Hereuramtocolaia efaioHde, 154 
Mercuric eblorlda. 154 
cfanida, 166 
Iodide. 156 
oxide. 181 
•xlpblde. 168 
Merearoai chloride, 158 
iodide, 156 
oxide. 182 
Mercurf. 159 
ebloridea. 159 
iedJdee, 156 
oildaa. 159 
ailrataa, 156 
■lU. 166 
rulphataa. 155 
nlphidai, 168 
Meeltfle&e, 800 
jfeeoxaijlorti, 258 
MetaebloraL 909 
lleLBdicblunjbuoxHie, 809 
Metalloofaiiidaa, 898 
Melaliuida, 30 
Meula, 96 
MeUuieriaiu. 170 
MetbraogloblA. 866 
Metbal, £U0 
Metbaae, 178 
Metheuyl brvuude, 176 
chloride, 174 
iodide, 175 
Metbjl beaaaae. 800 

bromide, 175 
carbiuoL 181 
elilcridi, 174 
oonilBe $88 
gljeMbl, 910 



gOAfiidioe. 345 
bfdraie, 180 
bfdride, 178 

Methyl iodide, 175 
aitrete, 196 
nitrite, 198 
oxide, 169 
MetliylamlDe, 305 
Methylene bichloride, 174 
Metbylia, 305 
Milk, 86U 
Minium, 119 
Mixtures, 9 
Molecule, 7, 11 
Molybdenum. 104 
Moiiamides, 906 
Mtmamlnes, 905 
Moaochlortaelhyl chloride, 174 
Mouochiorobensaoe, 801 
Mononitrobaneol, 390, 81$ 
Morphine, 884 
Uuoin, 358 
Muraxid, 269, 208 
Mueearloe, 907. 845 
Mustard, oil of, 

Mydaleibe, $44 
MydatoxJne, $46 
Mrdlne, 845 
Mycein, 849 
Myricyl hydrate, 180 
Myreein, 298 
Mytilltoxlne, 846 

Naprtsa, 178 
wood. 101 
Kaphlbalene. 889 
Naphibcda, 328 
Naphthydrene. 88S 
NapeUine, 848 
Kareelne, $86 
Naraotine. 385 
ffaeoeat etau. 88 
Keree tlame, 974 
Neuridlae, M 
Xeurine, 908, 846 
Nenrokeratin, 974 
Miokel. 167 
Nicotine, 888 
Kiobiutt, 104 
Nitre, 187 
Nltro>beneaoa, 818 
benaol. 818 
oelinloee, 996 
glyoeriD.955 
pbvnele. 808 
Nitron, 70 
bromide. 77 
chloride, 77 
dioxide, 74 
Iodide. 77 
monoilde, 78 
peotoxida, 75 
peroxide. 74 
protoxide, 78 
lotroxide, 74 
trioxide, 74 
Nitrone faxMa, 74 
oxide, 78 

NomeDclatva, 90 
OoCLUUOK, 89 
OllB, 987 

dietflled, 278 
eesential. 2^ 
fixed, 360 
ToiatUe. 279 
Olefiant gae, 228 
Olefines, 228 
Olein, 326 
Uleomargarfne, 972 
OleurexJni, 282 
Oplam, 8S4 

Optically aoiiTe bodies. 80 
Organic eubelauaee, 160 
Orplment. 09 

OrselD, 300 

Orein, $08 

Orthodloblorobenaene. 803 
Oemium, 194 
Oaaein, $62 
Oxacida, 10 
Oxalylarea, 362 
Oxides. 41 
Oxlndol. 820 
Ozyaclds, IS 
Oxy choline, 211 
Oxyoinchonifie, 889 
Oxygen, 40 
Oxybcxaoglofaiji, 8.A4 
Oxyneurlne, 211 
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Oxyu,\i8, 19 
Os^erilA, 174 
0 «oae, 49 

pALLADnni, 127 

PAnore*tiD, 864 
Pu*<liehlorob«nMn9. 303 
178 

PftnUBueH, 173 
PangloboUn* $49 
Pvftideh/de, 901 
PftrkBorphin^, $86 
Parftp«pt«u». Ml 
pArUgr««n, 90 
pArrolliM. 317, SIB 
P0A/l*th, 138 
Peaieds, 999 
PmqIu, $0$, 800 
P*I»ip. $5$ 

P«ptpsA, 351 
pQpMosls*, 861 
pBTiMdA. 15 
PBlraluDm, ITS 
178 

P4(rol4iDm, 174 

PbBBAntlu’oiM, 886 

PIibdIoIr, $08 
PliBool, 809 

beBxjUo, 808 
efMThfl, 808 

QfBljrMo. 304 
dym. SOU 
Pb«aoli, 809 
diatMnlo, 807 
nUro, 806 
MbatltuUd, 804 
rh«nAli, friAtomio, 806 
trlnilra, $00 
PlkBoyL 81$ 

bydratu, 809 
b.varldB, 997 
PbsuyUcainB, 318 
PlilgrciHhuihN SUB 
PhocffeiiB. 233 
PlkdijiljAiQih*, B9 

PhMpUiii««, 890 
Phoiphoiila, 68 

Phv»phoPUfli 76 
urumlUvN, 64 
diloridvB, 64 
fluoridet. 64 
64 

pildi'X. 

oivolitohd*. 6 # 
ptniarhloridf, 64 
|MUtaiid«. 68 
UlcliUrldv. 64 
IrioildB. 69 
PhihaUbie. 809 
phanol. 909 
r«Mrol&, 800 
PhlhalilDM, 809 
Phyolte. 870 
Plij«o«t(|(ialDi, $48 
PlenotB«t«r, 4 
PlAOliDB. 817 
PiWBTplae, 343 
PlparldlBf, 816, 949 
PIpBrln*, HIB. 949 
Pltnla*, 348 
PlBM«r><rf-Parii, 148 
Plallalo crhloridft^ 197 
Platinum, 187 
PlumliAfo, 109 
PJumbat»a, 119 
Polaoni, A6 
mmeral, 96 
Polarlaetry, 86 
pDlymangs). 170 
PmalatD, 116 
P<K(er, I8.*» 

Potuh. 136, 188 
Potaasa, 186 
Polaaaium, 136 
a«etat«. 186 
alum in ate, 115 
aravuit«, 60 
brum<d«. 136 
earbonalaa. 13S 
ahlorale, 137 
chloride. 186 
cyanide. 141 
dichromaU. 187 
ferricyanide. 141 
ferrocyauide, 141 

hydrate, 136 

bypochlorite. 137 
Iodide, 186 
nyronate. 829 



uitrat«. 137 

oxalatef, 138 
ozidee, 166 

Potaialam, parmaagaaaU, 188 
pyreaalpbMa, 18? 
aalta. 137 
anlphatea, (87 
lolpbldaa, 180 
ftalphUa. 187 
tartrataa, 189 
Drataa, ill 
Potato apirit. 167 
PreolplUtloB, 50| 861 
Proof apirit. 188 
Prupyl baBaaD*, 800 
hydrate, 187 
Propylacaiae. $00 
Protegon, $74 
ProUia bodlea, S4S 
Proteto, 846 
Pnaaalaa blue, 118 
Pioaa nea, 90 
Ptyalln. 858 
Putrefaetlom $4$. 346 
PotraaalM, 844 
Pyraat. 8$0 
Pyrldlue, 817, 816 
PyrooateeLLn, 807 
Pyrodestrla, $98 

Pyrofal^^ ^ 

Pyroiam. 800 
PyroayUo, 890 
Pyrrol. 816 

Qtncx-um, 147 
Qalatoiae, 989 
gmaldlaa. 889 
Qainlae, 807 
Qaiaona. MO 
Qalaera rad, $90 
gulaorla. $99 



EaoicatA 17, 98, 109 
lUacaole. 889 
Bea^, 89 
BedoeUoa. 89 
Bealduoa. 17, 88 
Baalna, WO, $69 
RmotoIb, 807 
Belene. $97 
Bhelu. 888 
Rhlfolaoe, 179 
Bbodlua 197 
Bloitiina, $09 
Book orjiul, 100 
oil, 178 

BoaaAlUne. 815 
Boaln.$8$ 

Bobldlae. 817 
Babldloa. la 
Boa, 197 
Bqthealaa. 1$8 
ButylMM, m 

BaBADtudJis, 941 
Saoebarita, $90 
Saeoharoee, $S9 
BaooUreeaa. 809, 899 
^ffruim. 910 

Hal atomoolae, 145 
rolatUe. 146 
Oalmratta, 188 
Salieia, 810, 889 
Salley lol. 810 

SallgtBiQ. 810, $89 

Salt, BpMB, 138 
eomnaoo, 180 
OUDbar'a, 188 
of lemoa, 188 
of tartar, 139 
Roohelle, 140 
rock. L80 
SaldUti. 158 
•orrel, 189 
Baltpetre, 187 
ChUl. 132 
Salta. 19, 19 
bade, 89 
double, 28 

baleld. 19 

ouy, 89 

•ob. $B 
SaatoolA. 889 
SaponifleatleQi $67 
Haprlne, $44 
Harelaa, 919 
SareoalM, 810 
Heaodiuat, 117 
Behaele’a gretft. 90, 100 



Hehaeiofarlb craen, 90, 160 

SeaaaU, 1$|> 

Hecalio. 906 
Seleuiom, 09 
8«Ha. 849 

Seram 

albuuua, 34$ 
eaaein, 349 
glDbolia. 849 
Bile*. 100 
smealee. 108 

Bilkie oxide. 108 

Billeibromoform. 108 
BlUeieblorefona, 106 
Hllicoo, 108 

chloride, 108 
aiUer. 142 

bromide. 148 
ehlorida, 148 
eyanida, 14$ 

Iodide 14$ 

Attnie, 14$ 
oildae, 148 
Bkatul. 890 
Soapa, 27$ 

Boda. 1S4 
Bodlun. 180 
aeetala. 184 
alomisala. 115 
anea1ta,90 
boraloa. 188 
bremlde, I8l 
oarbeaaiaa. 184 
ehlortda. 190 
cempeunda, I$0 
gly cochelate, 816 



BOdiom, brdrute, 180 
bypoeblertu, U4 
hypoealphiu. 18$ 
l<wde. 182 
OMfiganate, 184 
nltrata, 139 
osidca, 180 
pemanganaie, 184 

pliovpbalaa, iM 

aalta, 188 

ailicaiea. l$8 

aulpbawa, 18$ 
aulpbite. 13$ 
aulpborinate, 1 68 
tuBgatate. 104 

uraua. $81 
Selaaldloa. $30 
fiolauine, 380^ $40 
SoIuUmi. 81. 44. 360, 974 
ebemkal, 81. 44 
pbyaieal, 31.44 
■atanted, 44 
duple. 81. 44 
■aparealaraUd, 44 
Bpaotmeepy. » 
fipemaeetl. 199 
Hpirlta. 166 

MetbylatMl. 161 
wiaa. 131 
py rosy Ho. 160 
wood. 19 

Btanak eoapeoada, 195 
^taayuaeeinpottflda. 2$S 

BtateeofmaUer.O 
8tearopc«Baa» 2M 
StetU 106 
BtemebUlo, 100 
Btethal, 900 
SUbamlM, 97 
BtlblDaa.2$0 
Btilbeft«.8$4 
HtroDtiana. 151 
Btrycbuioa, 399 
Htyrol. 821 
Btyroleoe, 322 
Bublimatiaa. 7 
Bogar. beet. 269 
nady. $89 
caM. 269 
dUbeiie. 98$ 
ergela^909 
grape. 882 
urened, 990 

of lead. 120 
Urer.282 
■aple. 289 
nllk. $91 
moade, 286 
taattfer. $85 
Balue, $79 
Balphatbyletea. f$0 
BalpbabM*. 16 



Bulphobaande. $98 
Sulpfaar, 63 
dioxide, 06 
Sulphur trioxide. 67 
SuperphoephaU. 146 
Bupereaiuratioo, 44 

Bymbole. I5 

Syutheaia, S, 44 
Syotoain, 351 

Tanntk, 380 
Tantalam. 104 
'Car. 297 
TarUr. 140 

emetie, 142 
Taariae. $15. 2$0 
Tech Diet, 857 
Taeth. 149 
Telluriunt, 70 
TerebeDihene, 278 
Terpine, 278. 281 
Tarplnol, 261 
Terra alU, 146 
Ten, bJoret, 257. 861 
Boetlgar'a, 286 
Pablioga. 286, $87 
fermaBUtlou. $86 
PraaeBiua aad aea Babo^ 96 
OalW, $69 
QBiellb*a, 855 
Haner*a. 84$ 

Martbk. 96 
Xoore'a. 286 
U older Ntabaoer*!. $85 
noraxid, 969 
Pettaokofer^ $10 
Beioaeb'a, 98 
Bcbtrery $89 
Trommer'a, 285 
Teta&ioe, 845 
TetracblorobeDiaiaa, 809 

Tatraaethyl asaealsm hydrate. $06 
TbalJIne. 819 ' 

albyl. 819 
TbaUlua, 140 
Tfaebalne. 886 
TUloe, 389 
Thialdioa. 201 
Tbycnel, 304 
Tio. I&5 

eblerldea, 126 
coapeusda, t$5 
tiydratee. 1$8 
mridaa, ]$5 
TIoeal. 1$8 
TfteBlDB, 1$0 
Toleeae, 300 
Teluidisi, 800 
Toloel. 800 
ToKlreelD. 899 
TraaiuUefBe, $00 
TVehalcea. $81 
Trlbetyrlft. $06 
Trlesprla, $00 
Tyfeaprofa. 960 
Trkaprylia. $60 
^cbloraJdebyde, $01 
TrlehlorobehMBe, $M 
TrJatLylamiae, $06 
Triiaargarin. 266 
TrIiDeiliyluuloa, $06 
TrliDelljylflyeooe], 911 
Triiaelbylbh 9ii6 
Trimerphlaia. 81 
Trialita glyoerta. $66 
Trioitro* phenol, 500 
TVkMn. 266 
TripalmlUo. 286 
Triple pboepbate,166 
VrbkariD, $D6 
TVlTaieiiD, 2M 
Trvpine, 341 
TrypniB. 854 
Tungsten. 1U4 
To rub airs Mae, 118 
'Curpeotine, 278 
Tatty. 155 
Typboioaiue. 845 
Typical vlameBta, 37 
Tyraioe, $1$, 218 



llrinary pigmenu, 356 
Urloomekr, 4 
Urobiliu, 356 
Vroxaulhiu, 3S6 



Valence, 14 
Valerene, 226 
Valerylene, 876 
Vamiloe, 818 
VAlyJene. 278 
VeautUiim. 104 
Vemulyl, 104 
VarnUin. 311 

Vepora, tt 

Vareeb, 60 
VeeellD, 274 
Veratriae, 342 
Verdlgria, 160 
VemrUoD. 162 
Viuegar, 193 
wood, ISO 
Virldl&e, 817 
Vltelin, 349 
Vitriol, blM. 150 
green. Ill 
oil of, 67 
white, IM 

Velametrle Anelyiic, 866 
Vulcanite. 280 



Wairino, 861 
Water, 48 

obloridM lb. 47 
glau. 188 
hardaeaeof, 47 
Impuritlee of, 46 
metala In, 48 
mineral. 50 
natnral. 45 
of conetitntioo, 45 
cf cryiullitatloo, 45 
organic matter In, 47 
oxygenated, 62 
purlficaUoD of, 49 
so] ids In, 46 
Wax, 21X) 

Weighing, 866 
Weight, i 
abaoluie, $ 
atomic, 11 
moJecnlar, 14 
relative, $ 

■peolfio, 2 

ofgaaee. 5 
of fiaulds 4 
of eollde, 4 
of v^wn, 5 
Weigbta. 876 
Whiskey. 196 
White-lead. 190 
precipitate. 108 
Wine. 165 
oil of. 190 
splriu of. 181 
Wolfram. 104 



Xanthine, 219 
XencU, 804 
Xylene. 800 
Xylenela. 804 
Xyloidlo, $98 
Xylol. 300 

Tbast, 181 



Ssio, 166 

batter of. 155 
earbonatM, 106 
chloride, 155 
compoanda. 155 
ethyl, 221 
hydrate, 155 
oxide, 155 
sulphate. IM 
Zirooalum, 125 
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Vrea, 251 

delennloatioa of. 357 
nitrate. 263 
oxalate. 253 
teste for, 957 
Ureaa, compoand, $59 
Uieida, $69, $6$ 
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PRACTICAL RECEIPTS AND PROCESSES. 



TWr anipulations. under this 

1V1-, bcadiuj will be found a brief descrip- 
tion of the Tanous methods of chemical ma- 
nipulation, conatantly employed in this work. 
This is deemed espooialiy necessary, oa many, 
if not all, of the proces^^ described, depend 
matly on careful and skillful manipulation in 
tne preparation as well as iu the combination 
the necessary ingrodients. (Ses No. 3830.) 
d. Annealing. The process br which 
gloj^s is rendered less frangible, and metoD, 
which hsTd becomo brittle, again rendered 
to Qgh and to a1 leablc . G lass r cssela, and other 
articles of glass, aro annealed by being placed 
in an oven or apartment near t&o furnaces at 
which they are formed, called the **kcr,*^ 
where they are allowed to cool slowly, the 

E roccas being prolonged according to their 
utk. Steel, iron, and other metals, aro an- 
nealed by boating tbom and allowing thorn to 
cool slowly on the hearth of the Airnoce, or 
any other suitable place, unez posed to the 
cold. 

3. Bath. In cases whero an equable h^at 
h&s to be sustained at, or not to ezcced, a 
certain fixed degree, it is evident that an open 
fire or dame would be too variaMo A>r tbs 
purpose. To obviate this difficulty, the vessel 
to be heated is immersed or i minded, u 

convenient depth, in another vessel contalmsi^ 
water, oil, salmo solution, eand, meUl, etc., 
as oiroamst^moes require^ to which the heat is 

a lied and whoso temperature can be regnla- 
if necessary, by the usoof a thermometer. 
Steam is also appbed to this purpose ; but, of 
coarse, requires special apparatus. The bach ^ 
most commonly used nro the water bath and 
the sand ba^. 

4, Sand Bath. An iron or copper vessel 
sb oul d b a cm ployed for t his p urp nse. S u fficicn i 
sea or river sand, previously washed clean nml 
driwl. must be put in to cover the bottom 
completely. Thn vessel to be acted on is then 
introduced, and the intervening space around 
it fillod up to the desired height with sand, 
and tho whole placed over a furnace. The 
object of tho sand is to cut off direct commu- 
nication with the fire and produce a gradual 
and equable heat. 

5. Water Bath, or Bain-Marid. This 
arrangement U iu>ed where the heat required 
uot over 2X2^ E[\h., and oonaista of one 
vessel within another, secured so lAat they 
caimot come in contact at any point below 
the levol <if the water which has been intro- 
dneed to fiU np the space between them. A 
double glue- pot is a water bath. 

As tho temperature of water cannot be 
increased, in an open vessel, above its boiling 

E oint, 212°, a vessel immersed in it can never 
e heated above that point; and, by keeping 
the water boiling, this degree can be steadily 
sustained. Where other degrees of heat aro 
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with appropriate vessels, metals whoso melting 
point is known. {Sec for MelHn/f Point 
of Petals.) 

6. Table exhibiUn^ in degrees of Fah- 
renheit the Boil&g Heat of different 
liquids. 

Ether 96° 

do sp. grav. : .7365 at 48° 100 

Carburet of Sulphur 113 

Alcohol, m. gr. .813 1734 

^nnc Acid, »p. gr. 1.42 247 

Viuicr 212 

Ammonia. . - 140 

Muriatic Acid, sp. gr. 1.094 232 

Rectified Petroleum 306 

Ob of Turpentine 316 



do 


do 


do 


1.810.... 


...473 


do 


do 


do 


1.780.... 


...435 


do 


do 


do 


1.700.... 


...374 


do 


do 


do 


1.650.... 


...350 


do 


do 


do 


1.620.... 


...290 


do 


do 


do 


1.408.... 


...260 


do 


do 


do 


1.300.... 


...240 



rcqni.'Ute, the following table, showing the 
boiling points of different substances and sat- 
urated solutions, will serve as a guide. A still 
higher degree of heat may be reached by using, 



Phosphorus ^ 

Linseed Oil - 640 

Whole Oil 630 

Mercury 662 

7* Table showing the Boiling Heat of 
various Saturated SolutioDS. 
Saturated solution of 

Muriate of lime. 283° 

Acetate of Suda 2o0 

Kitrate of Sods 246 

Koebelie Salt 240 

Nitre 236 

Mnriato of Ammonia 236 

Tartrate of Potash 234 

Soa Salt 2244 

Muriate of Soda 224 

Sulphate of Magnesia 222 

Boix m 

Phosphate of Soda 222 

Carbonate of Soda 220 

Alum 220 

Chlorate of Potash 218 

Sulphate of Copper 216 

Acetate of Lead 215} 

Glauber Salt 2134 

8 . Concentration. The volstilization or 
evaporation of part of a liquid in order to 
increase the strength of the remainder. The 
operation only be performed ou solutions 
of Bubstances of greater fixity than men- 
strna or liquids in which they arc dissolved. 
Many of ue liqnid adds, solutions of the 
alkali^ etc., are concentrate by distilling off 
their water. 

G. Crystallisation. Crystals are sym- 
metrical forms assumed by certain bodies in 
solidifying from a liquid or gaseous state; 
Emd as the same substances, under siiiiilar 
circumstances, always assume tho same 
^n^a tidUn ft shape, their crystals afford a means 
of distinguishing sul^taoces otiierwise sunilar 
in appearance; as for instance oxabc acid and 
Epsom salts. Snlphnr, anhydrous salts, lead, 
tin, and other fhsible substances whi^ are 



INDEX PAGE 355 

unalterable by beat are crystallised by /vsioA. 
They are to tw melted at tho lowest possible 
temperature, and allowed to cool very gradu- 
ally. As soon as a crust forms on tho surface 
(which then becomes furrowed) it must be 

S iercod with a rod, and tho fin id portion 
ecanted, and the crystals will be found coat- 
ing the interior of tho vessel. Tolatllo solids, 
Buch 08 iodine, camphor, etc., when heated so 
08 to produce {see No. 30), yield 

vapors which, in cooling, toko the form of 
crystals. 

Solublo substances aro crystallised by the 
evaporation of a saturated solution of the 
substance. The solution should be made and. 
if neOBSsaTT, clarified and filtered at boiling 

E oint, in wnicb state more of tho Nubstance is 
eld In solution than when cool ; this excess 
is deposited in cry stoUino form a^ tbe solution 
CDola or ovaporates. The crystals thus ob- 
tained arc Btrtuned from tho romaining liquid, 
or moOter icatcr, and dried. 

If strings l>o Buis^xmdod iu the hat solution, 
crj’rtals will form upc»n them during ctMiling 
or evaporation; in ibis manner nnlc-caudj*, 
blue vitriol (sulphate of copper), alum, etc., 
ore crystal lized . C )t sul 1 i zati on i s u 1 so w mic- 
times the residt of chomical rouoti<»n ; silver, 
for io stance, precipitnied from its solutions by 
zinc, ftjrms u cryslallino deposit. 

10. B ecaotatioQ . The n jx^rn U on nf ]khi r- 
in g off Uui uU'Jiv p union of a UqmA ii« 
sodimoat* Thin i « peribrnicd either by gmlly 
incIiuiDg the vc^cl, or by moans of a Hy]»hon. 
When a liquid is set aside to Bottle for fetore 
decantation by the fin^t method, it is best to 
UBo a bell shaped veeecl, or ouo provided with 
a Up. for convenience in pouring ; aa in decant- 
ing a Ihll vcaad whose side is strmght, 
the liquid is very apt to flow down the out- 
side of the vessel. This can, however, be 
obviated by bolding a glass rod or stick, pre- 
viously wetted in tho liquid, nearly upright, 
with one end resting in or auspeoded over tho 



with one end resting in or susp 
receptacle into which the m 



of the vessel in contact with it. The liquid 
wiQ be more strongly attracted by the wet 
stick, than by the dtr surface of the outside 
of tb e vessel. ( See illustra Hon . ) 



illu 




If this method of decanting is inconvenientr 
or, from the nature of the vessel, impossibie, 
a syphon must be used. This is a tube of 
glass or metal, bent at s' iglo of about 30°, 
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with one lefi or end longer than the other. X 

{ deco of india-mbber tubing makes an excel* 
ent and easil;^ adjoet^ s;n>hon for decantanff 
liouids which will not affect that material 
Toe syphon must bo first fiUed and then the 
eborter leg inserted in the liquid, care being 
taken to keep ite extremity alwaja below the 
surface, and the liauid will flow continuously’ 
out of the longer leg as long as there is any 
left in the TesseL For decanting caustio 
liqnidR, odds, ^c., syphons of different kinds 
are provided, constfuctod especially for the 
paq>oso. 

11« DeflMTation. The sodden combns* 
tion of any substance, for the purpose of pro* 
duciiig some change in its compoeitioii, by 
the joint action of heat and oxygen. The 
pr(K 2 «ss is commonly performed by projecting 
into 0 rod hot crucible, in smcdl portions at a 
time, a mixture of about equal parts of nitre 
and of the body to bo oxidised. 

12. l>eoiccation. The evaporation or 
drying off of the aqueous portion of solid 
bodies. Plants and chemical preparations 
are deprived uf their humidity by exposure 
to the sun, a current of dry air, an atmosphere 
rendered artificially dry by sulphuric acid, or 
by the direct application of heat by means of 
a watcr*both, a sand*bath, or a commec fire. 
Plonks and timber arc now soascmcd, on the 
large ecale, in this woy, by which a condition 
muy bo attained in 2 or 3 'days, which, on the 
old sytjtcro, took as many years to produce, 
13. DifltillatioB. DiritiUatkm consists 
in vaporizing a liquid in one voesul, and con* 
ducting the vapor into another WMiol, where 
it is condensed and collected. Tlic process is 
iiK<s1 fur eepa rating a liquid from solid sub- 
*<tomjes with M'hieh it nmy lie mixed : for im* 
pregnaUng a liquid with'tbo volatile prind* 

B i of plants, as in the preparation of Ban de 
ofup aud other aromatic spirits, and for 
separating a more volatile liquid from one less 
so, SB alcohol from water. 

For example, as alcohol Is transformed into 
vapor at the temperature of 176^, while water 
remains, at this temperature, in a liquid state, 
it is only necessary to heat the mixed liquids 
to 176^, when tho alcohol rises in vaj>or, and 
the water is left behind. The vessel m which 
the liquids are heated is closed by an air-tight 
cover, and from this cover a pipe is led and 
coiled through a cask of cold water; as the 
alcoholic vapor enters this cold pi^ it is 
condensed to the liquid form. This process of 
evaporating and condeuAng a liquid is called 
dlsUllation ; the apparatus is oaiJed a still or 
retort^ and tho coiled pipe is tho ^'worm of 
the still,” or the condenser. 

On the small scale distillation is performed 
in the Bxmpl sst way by means of the common 
glass retort (a,) and the receiver (b,) as in 



Fig. 1. The retort may be dther simple, as 
in Fig. 2, or tubulated as in Fig. 1, and some- 
times the reoeiver has a tobulure to allow the 
escape gas or expanded air, as in Fig. 3. 
The great advantages of the glass retort are 
that it admits of constant obe^ation of the 
materials within, that it is acted upem or in- 
jured by but few subsUn<^ aim may be 
cleaned generally with facibty. lu great 
disadvantage is ite brittieneaa. 

The tabula- 
ted retort is 
more liable to ^ 
crack than the t. 
pl^u one, on 

accoact of Uie ^ 

necessarily JV* ^ 

greater thick- « 

ness o( the glass in the neighborhood of the 
tubulatnre ; nevertheless xt is very ooovenient 
on aoooQBt of the facil]^ whi^ it tfere for 
the introduotion of the materials. 

*Wl|p the common glass ret«t andnoeiver 
are for the distillation of llqrifTfi, care 
sbof^ be taken not to apply the lung until 
tha tf^ospheric aii is expelled {m L^te), 
unfipr the receiver has a tubnlure for its 
eaqjjfe The operator should aim at keeping 



tbeoedy of the retort hot, and the neck and 
receiver cool. A hood of pasteboard will 
facUitM the former; and the laticr will be 
aocoi^Bsbed by keying the neck sad re* 
oeiver wrapped in wet cloths, on which a 

stream of oold 
^ ffr water is keptnnH 

oing. This may 
be oonveniently 
doneby means^ 
a eypboD, made 
by dipping one 
end of astrip of 
cotton in a vessel 
, of water, and al- 

lowing the other 
end tonang down 
^ upon the cloths, 

bound loosely around tiie receiver and the 
neck of the retort. Retorts are heated in a 
water or sand bath, placed over the naked 
fire, or they may be held by a circle of metal, 
in whi<^ case the retort be heat^ by 
the argand gas flame, as in Ag. 1, or by live 
coals. ,, Where it is to be subiectad to a heat 
eufficlent to soften the glass, the bulb may be 
previously coated with a mixture of cl^ and 
sand, and^ dried. (See Xoe. 1696 and JoQouh 

’^ven on the small scale It ia Bometimes 
necessary to employ distillatory apparatus 
constructed of other materials besides ^aaa. 

The still in general use (mpage 12) may be 
considered as composed oi three or four pc^ : 

I. The cucurbit or body of the still, A. 
This portion of the apparatus receives the 
direct action of the fii^ and con tains the 
liquid to be distilled when the process is to 
bo conducted by a naked fire. It is in the 
form of a truncated reversed cone, A, mounted 
on a rounded portion, a a, which rests on the 
furnace, X X, and tenninated at the top by 
a collar of somewhat smaller diameter than 
the lower part. 

C is a hole by which the liquid is introduced 
into the body of the apparatus ; 4 4 are the 
hudles. 

II. The water*ba£b, B, a cylindrical veesel 
of tiu or tinned copper, which is placed in the 
cucurbit, A, closing it lightly ny means oi 
the collar, m, which rests on the collar, h b. 
This vessel is used only when the mixture to 
be distilled Is not exposed to the direct heat 
of the fire; inthiscase thecucnrtnt, A,fril^ls 



the office of a water-bath, and the vessel, B, 
takes tile place of the cucurbit. 

When, instead of distilling Ire the naked 
fire, the water-bath is omployedl water only 
is put into the cucurbit, in widen the vessel, 
B, is placed cout^ing the liquid to bo di^ 
tilled. 

III. The bead of the capital, 6. This part 
may be placed either on the cueurbit, when 
distiUlng by naked fire, or on tho vessel, B, if 
used, care having been taken to make both 
openings of the same sise; it la very nearly 
the shape of the upper part of a retort, and is 
fUmisbed with a Urge pipe by which tho 
vapor is to be carri& on to tho wonn or 
cooler. 

fr. A hole which, during the operation, is 
kept closed by a screw top, e, and its uso is to 
introduce fresh liquid into the cucurbit with- 
out having t<» disconnect the apparatuR. 

IV. The cooler or worm, I>. This is a 
long tin pipe, bent in the fonn of a screw, and 
enclosed in a copper or wooden vessel full of 

cold water. Tho up- 
per part of the pipe, 
which ia often en* 
larged in a globular 
form, receives from 
the beak of tho cap- 
ital the vapora 
oriBing from the cu- 
curbit; tile lower 
portipn is open be- 
low, so that the con- 
den^ liquid flows 
into a veeael placed 
underneath. 

All the Joints of 
the apparatus are to 
be luted with bonds 
of paper soaked in 
paste; the joint of 
the cucurbit, when 
used as a water- 
bath, must not be 
tight, in order to al- 
low of the escape of 
tho stcRin from the 
boil ing water. (See 
Lute.) 

g g. Tin rests for 
supporting and fix- 
ing the worm in the 
vesMl. 

k. A vertical pipe 
fixed to the side of 

the vessel, open at both ends and tennicated 
at the top by a fbnnel. 

This pipe serves to renew the watqr in the 
cooler; oM water is poured in at the top 
which flows to the bottom of the vessel, and 
being of a lower specific gravity th an the hot 
water, forces it out at the escape pipe, i. 

k. A by which all the water in the 
worm tub con be dischiuged. 

/. A connecting pipe inserted between the 
bei^ of the capit^ and the collar of the still 
is of precisely the same height as tho collar, 
of the cucurbit, B, ana is only used in 
distilling Ire tiie water-bath ; when a naked 
file is Qsea this pipe is unnecessary, os the 
beak will reach down to the collar of the still 
without it 

In distilling perfumes aud cordials, the 
object is to extract or separate odorons 
and aromatic principle from the roots, flowers, 
seed, or spiccR usea to impart the character- 
istic odor and taste to the liquor, and it is 
usual to macerate such ingi^ents in strong 
aloohol several days before mstillation. Gmt 
care should bo taken that the heat should, in 
aii cases, be as gentle and uni/omiac possible. 
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for filtration, are called filters, and aro com' 
moxJy distingnishcd from strainers by the 
superior fineness of their pores, as aboTo 
setioed. 

Both stivers and filters act on tho eame 
principles as the common slove on po'vrdcrs; 
they ^ ki like manner, retain or hold back 
the cenrser matter, bnt permit the lii^uid or 
smaller and more attenuated parUcIce to pass 
throngh. Tho term medium has been applied 
to tho snbstance through the pores of which 
the liquid porcolatos. 

The forms of filters, and the substances of 
which they aro composed, are various, and 
depend upon tho natnro of the liquids for 
wmch they am intended. On tho small scale, 
funnels of tin, fine, copper, wedgwood ware, 
earthenware, glans, nr porcelain, aro common* 

S employed as tho containing Teasels. The 
tering medium may bo any anbstance of a 
finfficiently spongy or porous natnro to allow 
of the percolation of the liquid^ and 
whoso pores arc, at tho same time, sufSciontly 
fine to render it limpid or transparent Un- 
ailed paper, fiannel, linen, mnslin, cot ton* wood, 
felt, sand, coarse! y*pawdered charcoal, porous 
atone or earthenware, and numcroiie other 
fubstanoes of a similar kind are employed 
for this pnraoie. 

Filters of unsiied paper are well suited for 

all liquids that are not of a oorToaite or yieoid 
nature, and are uui re really employed for 
filtering small quantities of liquids in the 
laboratory. A piece of tho paper is taken, of a 
siso proportjonato to tho quantity of tho sub* 
stance to bo filtorttd, and is first uoublod from 
corner to comer into a triangle (see rig. 1, 
behw), which is again doubled into a smaller 
triangle, and tho angular portion of tho 
margin being rounded off with a pair of 
scissors, constitutes a paper cone, which is 

8 laced on a funnel and nearly filled with the 
quid. A piece of paper so out, when Imd 
flat upon a table, should be nearly cir^ar. 
Another method of forming a paper filter, pre« 
femd by some persous, is to double tho paper 
onae, as above described, and then to fold it 

a sim^l^ 



expelling a portion i»f tho liquid;— 6. To 
purify liquids by expelling any volatile mat- 
ierH which they may couiwn. As evspora* 
Uon lA, under ordinary cm*umKtaneos, confined 
to the riurfaco of the liquid, wide Kballow 
vessels ore ibo best for Uie purpose ; the pro- 
COM Is greatly faclUtated by exposing tho 
surface to a cumot of dry air, onpocimlv if 
the mr lie heated. On a small acalo, abaliow 
capsules of glass, wedgwood ware, pomlain or 
jnetal, are oomoionlj employed, and are ex* 
posod to boat by placing them over a lamp, 
open fire, or in a water or sand-bath. {Sec 
}fo, 44.y 

16. Fermantatioii. Chemists distinguish 
fermentation into live kinds, vlr : 

Tho iocchcrinc /ermemtation, by which 
starch and ore converted into eiu^ar. 

The alcohoHc or vinous fermentation, by 
which sngar is converted into alcohol. 

The mscotts or inuei^inous fermentation, 
which converts sugar into slime or mucilage, 
instead of aloohol. 

The acetous f nuentaUon, by which alcohol 
is couvei ted into vlaeoaf. 

The putt\d fermentation, or putrefaction, 
which fs exhibited in its most marked fonn in 
thepntroDsetioD of animal substances. 

17. Filtratiou. Tho word filtraUon is 
absolutely synoDymoafl with straining: hut. 
In the languam of tho laboratoiy, the former 

Ti$i>Ally np^i<»d the npemtion nf render- 
ing liquids transparent, or nearly so, by 
passing tirem tbrongb fine media, as filtering 
paper, for instance; the latter to ibo mere 
aeporatauQ of the grosser portion, by muning 
them throng coarse media, as flannel, horse- 
hair cloth, etc., through which they flow 
with coDsidenible rapidity. J^illralton is 
distingui^ed from clarification, by the former 
removing the solid matter, or cause of opacity 
or fonlness, by mere mechanical means, 
whereas the latter consists in the clearing of 
a liquid by deporatioo, or the snbsidence of 
the suspended enbstancea or fseoee, arising 
from their gravity being naturally greater 
than the finio with which tiioy are mixod> or 
being rendered so by beat or the addition of 
some formgn substance. {See Fining.) 

The apparatn.^, vessels, or media, employed 



Koiiiombcr that accidents may be ofiectuolly 
prevenud by distilling spirits in a water-bath, 
which, if sufficiently largo, will perform tho 
opera Uou with all ibe dispatch requirite for 
too most cxtenKirc business. 

1 4. Elutr iatioa. In chemistry, the cp c • 
rotiou of wusbing inuilublo poa*derv with 
water, to ticqiavato’ thc'in from fc^reign matter, 
or tho coar^ior portion. It U usually {»cr- 
f(»rmtid by grinding or trituratiog the luasb 
with a IlUlo wau^r, until reduoetl U> a vot^ 
fine jKiwdcr, and thin paste \h suddenly dit- 
fused througb a targe quantity of wnU'x in a 
deep venhiil, from which, afior the subAidenco 
of (no glosser purtiuu, Uie liquid is |K>urud in- 
to another vessel, and allowed to deporit tho 
fine powder it still bolds iu suspension. 
When this bos taken place, the clear enper- 
uatant liquor is decauted, and the sediment 
drained and dried. The coarse sediment de- 
posited in the first vqbssL is tiow sabmitted to 
a fresh grinding and dlfibrion through water, 
and the entire operation is repeated, untal 
the whole of ibo pulvcrisable portion ia 
washed over. Tho proper ItmgUi of lime for 
the liquid to remain in tho first vessel, depends 
solely on tho density of tho powder, and the 
degree of fineness required m the product; 
heavy powders subsidiug olmnst iuimedlalely, 
while light ones often take several minutM to 
deposit their coarser portion. Soznetimea 
three or more vessels are employed, «*d t.ha 
muddy liquor, after Temainiiig a short time in 
the first, is poured into tho next one, and 
this, in a short time longer, into the third, 
and so on, until the Ja5t vessel is filled, by 
which means, powders of different degrees of 
fin one SB aro obtained; that depoaited in the 
laitt vessel being In tho mlnatcst state of 
division. 

15. Ewaporation. The conversion cf a 
fluid iuto vapor by means of beat, diminished 
atmospheric pressure, or exposure to a dry 
atmosphere. The i^rocess ot evaporation is 
resorted to;— 1. For the vapor as a source of 
heat or power, as in Bteaui boilers, Ac.; — ii. 
T<i separate volatile dnid.* from other bodice 
which are either fixed or leas volatile; — 3. To 
rec<‘Tcr solid bodies from their solutions;— 4. 
To roncjentrato or strength cu a solution by 



p%g, 2. mit of the 

frccpcrcole^ 

tion of the liquid. (See Fig. 3.) 

To promote the same object, a funnel should 
be deeply ribbed inside, or small rods of wood or 

outside, 

rig. 4, permit of the 

frAA ontward passage of the air when it is 

E looed in a n arrow-mouthed bottle or receiver. 

rnless this is the case, the filtration will pro- 
ceed but slowly, and the filtered liouid will be 
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drireo up the oat- 
side of the Deck of 
the fannel hy the 
[condoed &ir, &nd 
will be coBtioually 
hissing and flowinr 
oyer the nuntb a? 
the vesBel. The 
breadth of a fmmeh 
to hi ter well, ^onld 
be aboat three- 
fourths of its height, 
reckoning horn the 
throat or neck. If 
deeper, the paper is 
liable to be condn- 
nally ruptured from 



I the prersnre of the 

duid; and when 
shallower, filtration 
proceeds slowlj 
^g. 3. and an unneoessa 

tUj large snifaoe of the liquid is exposed to 
eyapondoD. To lessen this as much as pos- 
dblSj the upper edge of the glass is frequently 



ground perleotly smooth, and ^ieoe of smooth 
plata-glarts is laid thereon. When paper fil- 
ters are of large dimensions, or for aqueous 
duds that soften the texture of the paper, or 
for collecting heavy powders or metaUjc pre- 
cipitates, it is usual to support them on linen or 
muslin to prevent their breaking. This ia best 
dono by folding tho cloth up with the paper 
and cutting the filter out or tho two. in the 
same way as would be done with doubled 

E er, observing so to place it in the Ihnnel 
; the paper and mnslin may remain close 
together es|wially towards the bottom. 

The filtration of small quantities of liquids, 
as in chemical expenments, may often be 
conveniently performed by merely placing the 
paper on the circular top of a recipient; or 
on o ring of glass or carenenwaro laid on the 
top of any euRable vessel A filter of this 
kind, that will hold one fiuld ounce, will filter 
many ounces of some liouids in an hour. 

Good filtering paper saould contain no sol- 
uble matter, and should not give more than 
one two hundred and fiftieth to one two hun- 
dred and thirtieth of its weight of ashes. The 
solublo matter may be removed by washing 
it, first with very dilute muriatic acid, ana 
secondly with distilled water. 

For filtering a larger qr*' tity of a liquid 
than can be conveniently managed with a fiin* 
nel and also for substances that are either too 



4 . 




CHAftCOa^ 



false bottom. By substitutijig cotton wadding 
instead of the charcoal in the above filter, a 
fine filter fur brandy and ulhei liquon may 
be obtained. 

A filter which posAeases the advantages of 
being ewily and cheaply cleaned when dirty, 
and which very thoroughly purities brandy 
or water with great rapidity, may be formed 
by placing a stratum of sponge botwoon ttpo 
perforated metallic plates, umto<l by a central 
screw, and arranged in such a mimner as to 
permit of tho spou go being to any 

required degree. Brandy or water, under 
gentle prossuro, flows with great rapidity 
through the pores of compressed spougc. 

It 18 often of great advantage to render a 
filter self-acting, or to constnict it in such a 
way that it may feed itself, so that it may 
continue full and at work without the con- 
stant att^tion of the operator. On tbo email 
scale, this may be readily effected by au ar- 
rangement aa represonted in l^g. 6; azid on 
tb olarne scale by pi a- 
cing the vessel con- ^ 

toiniiig the uzxfiltered H!|i!9 I 

liquid on a higher level ^n|H I 

than tbo filter, and by I 

having the end of the 
supply -pi pe fitted wi th 
a bulcock, to keep the W I 

liquid in the filter COD- GUfr II 

stantly at the same WV B 

h^bu (iSee A 0.3640. 1 

The rapidity of fil- T If 

tration depends upon I 

tering I 

extent of filtering aur- I 

face^t/ie relative vis- Bm m 

cidity or Impidness 
the ^fUtefing liquid, 
and (Ite poroeily and 
fineness of the sub- ^9- 

atonoM it holds in suspension. Tho most 
efficient filter is produced when tho first two 
are so graduated to tho latter, that the liquid 
filters rapidly and is rendered pcrfootly trans- 
parent. ( See -Vo. 3838. ) ( Cooley. ) 

Tinctures CTui dilute sjnrUs are nsu&Uy 
filtered through bibulous papor placed on a 
funnel, or through thin and fine cotton bag^. 
In general, tinctures clarily themselves by the 
Bubsidcnco of tho suspended matter, when al- 
lowed to reposo for a few days. Hence it is 
the bottoms alone that require filtering; the 



ton cloth or Canton flannel, linen, or mnslin, 
and suspended to iron hooks by rings or tapes, 
ore commonly employed. (5« Fig. 4.) 5ie 

first two of the above snb.*dances ore prefer- 
able for saccboiine, mneUegiDons, and acidn- 
ione liquids; the third for oily ones; and tho 
remainder fur tinctures, weak alkaline lyes, 
and eimilar solutions. These bags have the 
disadvantogo of sucking up a considerable 
qnontity of the fluid poured into them, end 
are therefore obiectionobJe, except for Urge 
quantities, or when continued in actual use 
as filters lor some time. On the large scale, 
a number of them ore usually wo»ed to- 
gether, and ore generally eDclosM in cases to 
prevent evaporation, and to exclude dirt from 
the filtered liquor that trickles down their 
onuidoe. 

A very simple mode of filtering aqueous 
fluidt^ which are not injured by exposure to 
the air, is to draw them off from one veasd 
to another, by means of a number of threads 
of loosely twutod cotton or worst^ arranged 
in the form of a syphon. The little cotXon 
rope at once performs the operations of de- 
oantation and nitration. Thia method is often 
convenient for sucking off the water from 
small quantities of prempitotea 

When pulverulent substanoes, as joa^ 
coarsely -potedered charcoal, eto., are em- 
ployed as the media for filtration, vessels of 



Fig. 5. 

wood, or stoneware, are employed to contain 
them and the supemstaot uqnid. In these 
oases, the filtering medium is usually anongsd 
as a shelf or diaphragm, and divides tbe vessel 
into two compttlmcDts ; the upper one being 
Intended to contain the liquid, and tbe under 
one to receive the same when filtered. Such 
an apparatus is set in operation by merely 
filling tbe upper chamber, and may, at any 
time, be rea^y cleaned out by reversiug n 
and passing clean water through it in an 
opposite dilution. Tbe following Is a filter 
of this description, and very omple in its 
airan^ment. (5ee Fig. 5.) J is a common 
cask, ^ and C are false bottle, fitting in per- 
fectly air tight, but perforated with one-fourth 
inch boles. C should be covered with canvas, 
and above that a sheet of cotton wadding; 
above the wadding is abed of perfectly dean 
sand, 3 inches deep. The sand should be cov- 
ered over with flannel, and above the flannel 
should be a bed of granulated animal charcoal 
(sifted and fanned from the dust), 4 inches 
in depth. After haring done this, fit in the 
false bottom, B, and cover it with a piece of 
cotton cloth. i> is a bag made of Canton 
flannel to prevent the liquor being filtered 
from coming with too much force upon tbe 
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the reqaisito deforce of heat without eithef 
melticg or cracking. Crucibles made of yer 7 
refractory clay aro used for high teruperaturea, 
xuotallic or earthenware Tcseela for lower de- 
grees of heat. 

20. Graimlatioiu The reduction of 

metals into drops, or coareo powder. 

This is done by pouring them, in tho melted 
fitato/into water. The fiame effect is obbuned 
by %'iolently agitating the molten metal until 
cool, in a wo^en bos, well oholked inside. 
{See ^0. 2o.) In many coses the metal is 
allowed to run through tlie boles of o kind of 
oolandcr or sieve to produce minute division ; 
if the diopu are allowed to fail from a snffident 
height, they will become spherical; in this 

load shot is made. 

2 1 . Liquation. Th o process of sweating 
out, by beat, the more fusible metals of an 
alloy. 

22. Liquefaction. The conversion of a 
solid into the liquid state, either by heat — 
fusion, (sec No. lb); absorption of water from 
the air—Miqnesecnee; or tho action of a 
fluid bo^— (See No. 29.) The 
liquefaction of gases and vapors is effected by 
pressure and cold. 

23. Lijiyiation. The process of disolv- 
Ing ont or extracting the saline matter of 
bodies, more especially of ashes, Ac., by 
means of ablution or digestion in water. The 
solution so obtained is called a lye or lixivium, 
and tho salts resulting from the evaporation 
of such solutions, Uxiviol salts. 

24. PreoipitatioxL This is tho method 
for obtaining solid matter, by mixing two or 
more solutions of substances oontaLaing cer« 
tain elementary equivalonts which have a 
strung mutual chemical affinity. That fluid 
which is added to another to produce precij>l- 
tatioD is called the precipitant. If a solution 
is to bo precipitated, it i» best, unless other- 
wiKO diructad, to first heat it by means of a 
sund bath. (See No. 4.) A toQ boll- shaped 
glass w ith a mouth is the best fur proclpitaU 
mg. The precipitant is to bo added gradually, 
Rtimng the mixtore continually with a glsM 
rod, until procipitation ceases. The liquid 
should then bo allowed to eettle until clear. 
Id order to ascertain whether tbore is any 
matter led in the liquid unnneipiutod, let 
one drop of tho precipitant foil into the mix- 
turo ; IT any signs of precipitation onsne, more 
must bo added; if tne mixture remmus un- 
changed and clear, the operation is complete. 
The liquid may then bo carefully decanted 
and the precipitated mattor, which is called a 
predifitaic, filtered and dried. When the pre- 
cipitate is the chief object of the process, it is 
usually necessary to wo^h it after filtr^on. 
This operation requires but little attention 
when the precipitate is insoluble In water; 
but when it is m some decree solnblo in that 
liquid, great attoutiun is required to prevent 
the loss which might result fVom the use of 
too much water. Precipitates soluble in 
water, but insoluble in alcohol, ore irequeutly, 
on a small scale, washed with spirit more or 
leas concentrated. (See No. 14.) 

25. PulTorizfrtion. Thu reduction of 
any substance to dust or powder is generally 
performed by means of a pestle and mortar, or, 
on a larger scale, by stamping, grinding or 
milUng. A few soft substances, as carbonate 
of m agnosia, carbonate of lead, Ac., may be 
puivonzed by simply rubbing through a fine 
sieve; while many bard and gritty, and some 
soft substances, such as chalk, antimony, <tc., 
are pulverized on a largo scale by elutnation. 
(See No, 14.) Others will only yield to a 
ra?jp or file. "Whichever method is adopted, 
tho substance to be pulverized must be very 



dry, and may even require artificial drying 
or desiccation. No. 12.) On the other 
hand, Q few anbstances, as tice, sago, nux 
vomica, Ac., are often soakod in water, or 
steamed, b^ore being pulvenzcd. In some 
cases, Bomo other substance or intermedium is 
introduced to aid in the operation; thus, 
sugar is used in pnlveiizing civet, musk, nut- 
meg, and vanilla; absorbing the moistum 
which could not otherwise bo readily got lid 
of. Tho addition of a very small quantity of 
alcohol renders tho powdering of camphor 
easy. Gold leaf is pulverized by mixing with 
Bulpbate of potassa, and then removing the 

S otassa by washing with water. (See also 
Tc. 2517.) Fusible metals ore rodneed by 
zneUing and rubbing in a mortar until cold, 
or by agitating when melted in a box covered 
iusiao with chalk or whiting. Glass, quoits 
and sibcated stones require to be boated red 
hot and then thrown into cold water, to make 
them snfficlcntly friable for pulverization. 
\Hiexi powdering very dusty or costly articles 
in a mortar, it ahonla be covered wi& a loose 
skin of leader, fastened firmly round the top 
of the mortar and the pe^o, to prevent loss 
^f the dust, and poesibfe injury to the opera- 
toris Inngs. When a snbstanoe is required to 
bo redn<^ to an impalpable powder, a slab 
and muUer are used ; this process is termed 
porpkifrisation. 

26. B«eductioix. This term is applied to 
a process by which the oxygon is withdrawn 
from a metric oxide, leaving the base in its 
orimnal state. This is effected by beating the 
oxide with carbon or hyorogen; or by expos- 
ing It to the action of some other body which 
hSA A powerful affinity for oxygen. A por- 
tion of the metaUic oxide to be reduced, is 
mixed ^tb finely powdered charcoal and ox- 

e osod in acTUcilne to the heat of a furnace, 
.'bo iiiotallio rosidne, which remains offer re* 
ducti(»Q by this means, is usually mixed with 
coal dust. This is prevented Gy lining the 
cmciblo with chared dust made into a dou^ 
with olay and water, leaving a space in the 
middle to receive the mctollio oxide, not 
mixed with cbarcoi^, os in the former instasco ; 
the crucible must bo covered, and then booted. 
The roductioD in this way is elowor. but the 
metal will be pure and free from cool dust 
Whon hydrogen is employed for reduction, 
the metallic oxido is heated to rodnc$« in a 
glo^H or porcelain tube, and subjected to a 
curroni of hydrogen gas, which absorbs the 
oxygen, and leaves tho metal pure. Other 
agents are sometimes UMcd for reducing, as 
tmlow, oil, resin, sugar, and starch ; but car- 
bon and hydrogen aro the agents geoonJJy 
ec^loyod. 

v7. Saturation. A liquid is said to be 
sato/atod with some other substance when it 

ceases to dissolve any more of it An scid if 
saturated with od alkali when suffideot of the 
alkali has been added to completely neatralixa 
the add, and vice verso. 

28. Siftiw. This is a means employed 
to obtain nniionnity of fineness in a pulver- 
ized substanco; and is also of use in minog 
different substances powdered to the same 
degree of fineness. The doves used for this 
purpose arc furnished with cloths of varions 
materials and difforont degrooe of finenesa; 
coDzisUng of brass wire, horse hair, buckram, 
book mxidin, gauze, or raw dlk; this lost 
constitntiDg a bolti^ cloth for siffing im- 
pali»ble powders. Tnsso aro etrotched over 
Q wooden cylinder in the same manner as the 
head of a drum. During the process of pul- 
verizing, the use of tho sieve is necesa^ Irom 
time to time to separate the finer powoer from 
the coarser particles, which have to be re- 



turned after each siffing, to tho mortar for 
ftirther trituration. The powder is made to 
pass through the meshes of the deve by 
gently agitating it between the bonds ; a 
rough jarring motion will force throngh soma 
of tho coarser particles, and destroy tho uni- 
fonnity of the powder. A deve should be 
fitted with a drum head, top and bottom, the 
upper one to confino the dust of the substance 
being dfted, and the lower one to catch the 
dfteu powder as it falls through the sieve. 
An arrangetnent of this kind is called a drum 
or box sieve. 

29. Solution. *Gnder the head of soln- 
tioDS, aro properly included only those liquids 
which consist oi*^ water or an aqueous men- 
struum, in which has been dissolved an ap- 
propriate quantity of any soluble substance to 
impart to the liquor its peculiar properties. 
When spirit is the dissolving medium, the 
liquid receives tho name of alcoholic solution, 
spirit, or tincture, while substances dissolved 
in water form aqueous solutions. In coses 
whore a substance is dissolved in an acid or 
idk^ino solution, whoso acid or alkali is after- 
wards neutralized by moans of an alkali (to 
counteract tho acid), or an acid (to destroy 
alkali), the solution is then termed a neutral 
Bolution. A saturated Kolurion is a solution 
made according to No. 27. 

Proibsi^or Toumaui*, iu tho '^Dand Book of 
Household Science/' says : '' Solids should 
be crushed or pulverized, to expose the larg^t 
surface to the action of the solveat Uqoid. 
SubstADCos which In the lump would remain 
for days undiwolvcd, when roauoed to jjowder 
aro liquefied in a short tiroo. When a solid, 
03 common salt or alum, is placed in a vessel 
of water to dissulvc, it rests at tho bottom. 
The water snrrounding it becomes saturated, 
and being heavier, remains also at the bot- 
tom, so that the salution proceeds very slowly. 
By stirring, ibo action is hoxtoned, but this 
taKcs up much time. Tho best plan is to 
suspend the bolt in a colander, basket, or 
cooTBO bog, at the surface of tho liquid. As 
the panicles of water take up tbo particles of 
salt, they become heavier and sink ; other 
particles take thoir places, dissolve more of 
tho salt, and sink in turn, so that the action 
of a constant cun^ent of liquid is kept up on 
the Muapondud crvKtals, and always at that 
porduu mernt capable of dissolving them.'' 

30. Bublis^tion. The process by whiob 
TolAtile solid substances are reNluced to tho 
state of vapor by boat, and again condensed 
in solid fonii. It differs from ordinary distil- 
lation only In being confined to dry safid 
substances, sod in mo heat cmplnvcd being, 
in general, much greater. Calomel, corrosive 
suUimate, and am ammoniac, aro thus pre- 
pared. 

31. Trituration. Tho redaction of a 
M>Ud body to powder by nibbing. This is 
effected ou a small scale l>y meanf? of a pet^tle 
and mortar; and on a largo rcoIo by grinding 
in a mill, or with a nsullor or a slab made of 
porphyry or other bard substanoo ; this latter 
IS termed porphijrisation. 

82. Wasm^. This is resorted to in 
chemistry for two widely different purposes. 
Whon a substance contmns both soluble and 
insoluhlo matter, the soluble portion cui be 
sepuiated ffuni tbo insoluble by washing ; this 
is called Liziination. (See No, 23.) 

When it is desired to cleanse or remove im- 
puritiea from an insoluble powder, this is also 
effected by washing. («Soc Nos, X4 and 3841.) 



"preparations. The following 

methods of preparing decoctions, ex- 
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tracts, tiactorea, &c., are from the best practi- 
cal sources. Other directions for making 
extracts, ossences, attars, for the sped^ 

S OS09 of Perfumer 7, will be fonad 
r thoir respective headings. 

34. To Prepare Decoettons. Decoc- 
tions are solutions of the properties of vegeta- 
bles obtained bv boiling, which is presumed 
to be a more onBCtive method of extracting 
their properties than mere infudon. 

For making decoctionfi, the substascee 
ahould be well bnuecd, or reduced to a very 
eoarse powder, or, if fresh and soft, they 
should bo sliced email. In the former case, 
any very Jine powder or adhering duet should 
be removed with a ceve, as its f^sence 
would tend to make the product Imck and 
dl:^greeable, and also more troublesome to 
strain. The vessel iu which the boiling is 
cond acted should bo funushod with an accu- 
rately fitting cover, the better to exclude ^e 
air, and the heat sbonid be so regulated that 
the fluid may bo kept simmering,” or only 
pdiitty boiling, as violent boiling is not only 

? uite unnecossBjy, but absolat^v injurious. 

n every case the Honor should 1>e strained 
while ho^, but not boiling, and the best meth- 
od of doing this is to employ a fine hair sieve, 
or a coarse flannel bag. In general it is 
found, that as doeootions cool, a sediment is 
for mod, iu consequence of the boiling water 
di<)4olving a larger portion of vegetable nmt- 
tor than it can retain in solution when cold. 
Thin deposit for the most part consists of the 
active principles of the solution, and should 
be mingled with tbo clear liquid by agitation, 
when the decoction Is usod. It will thus be 
scon that the common practice of leaving the 
filcratiim until the liquid has become cold, and 
aUo of rejecting tho segment, is injudicicos, 
and should bo scrupulously avoided; as, how- 
ever much decoctions so prepared may please 
the 0 ^ 0 , they are not only inferior inttrengOt, 
but, m many oases, nearly inert. It may be 
farther remarkod, that long boiling is in no 

csso necessary, and should bo avoided, ospe- 
ciedly in decoctions prepared from aromatio 
vegetables, or those abounding in oxtnetiva 
Tho collcgos, in such cases, direct tho ingra- 
diont^ “ to lio boiled for a short time,” or “for 
10 minutiw,’' or they limit the timo of boiling 
by stating tho quantity that must be rolatif 
na— “ boil to a;)i«f, and strain/^ tho lat- 
ter ujethod being generally employed for 
Ihoso substances that do not suffer by length* 
onc»d boiUug. ® 

Distilled water, or perfectly clean roia 
water, should alone bo used for doeootions. 
Spring and river water, from their containing 
lime, nave loss sol vent* powers. 

Decoctions of all vegetables not exerting a 
very woic«rr/«l action on the human system 
may be mode by boiliug 1 ounce of tbe vegeta- 
ble matter in 1 pint of water for 10 or 15 
minutes. Tho oimnary dose of such a decoo* 
tion is the satno as that of a similar 
(See No. 37.) 

vrheu the medicinal propertiea of vegetables 
^ volatile, or are injuroa by a strong heat, 
infusion should l>c had recourse to, in prefer* 
ence to Ivniling; but when a eolation of the 
fixed constituQDta is aloire eougbt, decoction 
is preferable. In preparing compoond decoo- 
tions, those ingro^enta should bo boiled first 
which least readily impart their active princi- 
ples, and those which most readily mipart 
them should bo added afterwards. In many 
cases it will be proper simply to infnse 
more aromatic ati Instances in the hot decoction 
of the other ingi^ienta, by which meanf 
their volatile principles wiU be preserved. 

35, To frepare Tinctwea. T^cturea 



are solntions of vegetable and animal drags, 

and sometimes of mineral sobstances, in spii- 
ituous liquids. The ej>irit most commonly 
employed Is proof-spin^ sometimes rectified 
spirltis used, and occasionally ether. Anunonia 
issometiiDescoluoiDed with the spirit, in whi^ 
case the solution is termed an ammoniated 
tlnctare. Rectified spirit is alcohol, with 16 
per cent, of water, and its spe^c gravity is 
.838. Proof-^irit Is compose of 5 parts of 
rectified spirit mixed with 3 pv ts of water, 
the resulting oompound containing 47.5 per 
cent, of water, specific gravity .930. iho 



choice between proof and rectified spirit de- 



pends on tbdr respective solvent powers over 
the active principles of the djng4 employed. 

Tincturea are usually prepare by reducing 
the solid ingredients to small fragments, 
coarse powder, or fine powder, macerating 
them for 7 days or upw^s in proof or rec- 
tified spirit, straining the solution throu^ 
linen or musliu, or paper, and finally express- 
ing the residuum strongly, to obtiun what 
fluid ia still retained lu tho moss. They are 
also prepared by tho method of displacement. 
(Sec No, 41.) Ail tinctures should be pre- 



E ared in close glass or stoneware vessels, and 
c shaken frMnently during tbe procMS of 
maceration, ^ctures are better eWified by 
repose than by filtration, as in the latter case a 
considerable portion ia retained by tbo fil- 
tering medium, and lost by evaporation. In 
ordinary cases, it will be sufficient to allow 
tbe tincture to eettle for a few days, and then 
to pour off the clear supernatant portion 
through a fbnnel loosely choked with a piece 
of sponge or tow, to kesp beck any fluatiag 

fiagmonts of straw or other light substances; 
after which tho romainiog foul portion of tbe 
liq^nid may bo filtered through paper, ^^ben 
it H absolutely necessary to filUr a tincture, 
and the quantity is large, conical bng.n should 



bo employed. Tho filtration aboultf bo cod- 
duotod a.H rapidly os possible, for tbo double 
pnrposo of lossuning too amount lost by evap- 
oration, and tbo action of Ibc air on tbo fluid. 
Tinctures long exposed to the air frequently 
loso their transparency within a few davs 
aflor tb^ filtration, owing to tbo oxidation 
and precipitation of some portion of tho mat- 
ter previously bold in solution. Resinous and 
oily tinctures, as those of myrrh, tolo, and 
lavender, may bo usually reston^ to their 
lonuer bri^tnoss by tho addition of a quan- 
4ity of spirit, equal to that which tboy have 
lost by evaporation; but many tinctures resist 
this m^.de of treatment, and require refiltering. 
Ethereal tinctures aie best prepared by perco- 
lation, and should be botii mado and kept in 
etopMred bottles. 

*\t^ 0 Q both the substances arc fluid, as in 
the case of oertaio balsams, the epirituoufl eo- 
lutior is mode by merely mixiug the two 
together in suitable proportions. For instance 
—Tincture or essence of Tolu consisU of 3 
drachms balsam of Tolu and 1 quart of al- 
cohol. 

The tinctures of tbe drug-stores ore nsu^y 
very uneertiun and inferior preparations. Kot 
only is their maanfacture carelessly conduct- 
ed, without reference to tbe respective char- 
acters of their ingredients, but the ingredienU 
themselveB are olien deficient in strength and 
quantity. 

will BOW proceed to explain tbe various 
methods by which good tinctures are obtained. 

30. To obtain ^nctorea by Infuaiont 
Haoenttion, and Di^fertoo. In order to 
extract the tiuiuble pnuciples vf substiuieiw 
which cannot be advantageously distilled, in- 
fusion is often resorted to. Tim consiste in 
vubmitting them for a greater or lose period 



of time to the setion of a liquid, with or with- 
out the aid of beat 

This is known by the name of iafusion, 
digestion, or maceration, terms all signify ing 
the same process with different modmeations 
in the way of conducting it. 

37. Tnftiirioii. TThen tho principles to 
be extracted are soluble in water, and at tbe 
same time but slightly volatile, boiling water 
is poured on the substance of which the infu- 
sion is required, the veasei is corefidJy covered, 
and the whole allowed to remain untouched 
for some minutes or even some hours, accord- 
ing to the greater or less penetrability of the 
anbetance, and the required strength of the 
W'ft'don; the result is an infusion, properly 
so called. 

If an infusion is required of dried leaves or 
flowers, they ore first moistened with a little 
boiling water, and a time allowed for them to 
swell and solWn l>ofore adding the rest of tho 
water. Infusions made \>y adding all the 
water at once, a.s is btill frequently practiced, 
^ deficient both in flavor and perfume, Tbe 
infusion of tea is an evory-duy j1 lustration of 
this ; as all who can make a good cuj> of tea 
know how ncccMary n i« to first draw the 
tea with a small j^rtioii of water; and yet, 
atrange to oay, this principle id utterly ne- 



glected in tho case of coffee, where its applica- 
tion ii just as effective. ^ench Coffee.) 

Infusions of all vegetables that do not 
exert a very poverful action on Iho human 
frame, may be mode by pouring 1 pint of 
boiling woU»r on 1 ounce of Uie vcgelablo 
matter and all owing it to macerate for from 
4 to 1 hour. Tho ordinary dose of such in- 
fiiiiioDB is 1 to 2 ounces three or four times a 
day. 

Infusions, like decoctions, are liable to un- 
dergo soon taneous decomposition by koepiug, 
especially in warm weather, wheu a few hours 
are often sufficient for their passage into a 
state of active fermentation; they should 
therefore be prepared for use doily, as beyond 
24 hours they cannot bo depended on. 

Infhsons should be made in vessels which 
cannot be attacked by any of the substances 
with which they are in contact, and closed 
sufficiently tight to prevent the loss of the 
most volatile principles. 

The tin cucurbit, with cover, is in these two 
rejects best adapted for infusions in water. 

33. Concentrated InfuaionA. These 
are now very generally met with in trade, 
and are made of 8 times tbe pharmacopmiai 
strength. They ore mostly prepared by em- 
ploying 8 times the usual quantity of mgre- 
ments^ and only three-fourths qf the proper 
quantity of water, and adding to the strained 
honor, when cold, sufficient spirit of wine to 
bring the liquid up to tho proper strength 
(about one-third of tho weight or^c strained 
infuQon). A still better plan is to treat 6 
times tho usual quontitv of tbo ingrcdionU 
with a mixture or recti spirits 1 part and 
cold water 3 parte ; In the usual way for 
making tinctures, either by maceration for 7 
to 14 days, or by petcola^n. Concentrated 
inihoons made in this way keep well, and de- 
posit scarcely aaj sediment kteny houaea 
that are remarkable for the brilliaocy and 
beauty of those preparations, employ one- 
tbird spirit of wine and two- thirds water as 
themenetruTim. It may, however, bo taken 
as a general rule, that for vegetable substances 
that abound in woody fibre,* and contain but 
httio extractive matter soluble in water (u 
qua^ia fur iiiHtiiuue), oue-uixlli tu uue-finh 
part of spirit is sufficient for their preserva- 
tion ; while for those abounding in mu<ulage 
or feraa, or that readily eoRen and become 
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pulpy and glutiiioaa in yceak spirit (as rbit* 
WLy ons-futh to OQ6‘tbijd ia required. Bj 
maceratlDg in the infusion as much Lmisea 
rouBtard seed as can be added iritbout flavor* 
in^ the liquor, along with a little bruised 
cloves, most vegetablo infusiona may be pr^ 
served without either fermenting or becotn* 
ing mouldy with very little spirit (one*Junth 
or one-tentli). 

39. SCaceration. When an infoaon ia 
made without the aid of heat it is tenned 
maceration. This takes a much lon^ time 
than an infusion, properly bo called ; it rarely 
requires less than 7 days, sometimes Bcveral 
weeks. Thoso substances to which heat 
would be injurious, or which aro easily solu- 
ble, are treated in this way. In many distil- 
lations this method is made uso of to Boften 
the subsiaucos before putting into the still; 
and to facilitate the extraction of their odo^ 
oufi principle. 

Tinctures, when prepared by maceratioHr 
should be frequently shaken during the pro- 
cess, which ^ould be conducted in glass 
vessels well stopped. .... 

40 . Digr^etioa is n prolonged infuaon 
which U usually cuuducted at a medium tem- 
perature between that ruq^uiredfor 
properly so called, and that of a maceration. 
In object is usually to impregnate alcohol 
with the principles of a substance which 
would bo Gut slowly extracted without the 
aid of a certain amount of heat, such as that 
of the sun or of hot ashoB. 

Mixing together two or moro liquora and 
allowing them to Btand for some days, is also 
called digestion. 

Maceration and digestion aro usually perj 
formed in vessels of stonewaro or gloss, which 
arc placed on the sand -bath, in cases where a 
regular and uniform heat is required. 

whatever may bo the form or nature of the 
vessel B employed, caro must be taken not to 
fill them full, also to cover those which are 
to bo placed on the sand-bath with a damp 
piece of pavchment tightly tied round the top, 
with many pin holes pneked in it If this 
iattor precaution bo neglected, the increased 
volame produced by the boat and also the ex- 
pansion of the air may buret it Moreover, 
the process is never so well oonduoted in a 
vessel that Is too flill. 

41. To obtain Tmetures b^ Dl»laeo- 
Tnent or PeTColatioii. The kind or filtra- 
tion commonly called thejirooess of displitce’ 
ment, for extracting the essence m>m roots, 
herbs, Beeds, barks, &c., is effected in the 
following manner: It is first neceseaiy that 
the articles to be acted upon ebonld be ground 
in a drug mill to the condition of a coarse 
powder ; then weigh each powder by iteelf, 
And mix them together in the proportions 
demanded by the recipe, and moisten^ the 
mass thoroughly with alcohol, allowing it to 
macerate for 12 hours in a vessel well covered. 
Next is required a hollow instrument of 
cylindrical form, having one end shaped liked 
a funnel, bo that it can be inaerted in the neck 
of a glass bottle, and having inade, near the 
lower end, a partition plerc^ with numerous 
email holes, like the Btraincr of a French 
ooffee-pot, which is a simple coffee percolator ; 
in the absence of Boeb a partition, Boft ^tton, 
or any insoluble aubstaiice, may be Bubstitnted, 
and being placed in the inside at the lower 
end of the instrument, will answer as well as 
the Btraiuer. This instrnment ia called a 
percolator. BouUay'P filter or pcrcolatw is 
usuaDy employed. Mac^erato the inCTodients 
to be acted upon, for the time named— -intro- 
duce them into Iho percolator, and alightly 
preHs them upon tho partition* Any portion 
of the liquid used in the maceration, not ah- 



aorbed by the powder, sbooJd be poared uuon 
the mass in the im^tiumcDt, and allowed to 
percolate. Now gradually pi>nr into the per- 
uolator sufficient of the alcohol, or other 
liquid to be filtered, to drive K-fore it, or dis- 
place, the liqiiid contaiuod in the mass; the 
portion iDtHKluoed must in like manner be 
displaced by another portion ; and so on, till 
the required quantity of filtered liquor is ob- 
tained. Thin extract is c^Uled a tincture. In 
case the liquor which firvl passes through 
should be thick aud turbid, again introduce it 
into the instramest, being verr careful not to 
have the powder too coarse or loosely pressed, 
or it will permit the liquid to pass too quickly; 
and on the other hand it should not be too 
fine and compact, or it may offer an unneces- 
sary reristance. Should liquor flow too 
rapidly, return it to the instrument, and dose 
it beneath for a time, and thus permit the 
finer parts of the powder to eubsid^ and canse 
a slower percolation. 

The method of percolation is now preferred 
by all who have made euffideot trial of it to 
apply it correctly. 

Tbo first portion of liquid obtained by the 
method of uisplacement is always in a state 
of high concentration. In general it is a 
simple solutioo of the soluble iomdieDts of 
the erndo drug in the floid employed. Bnt 
sometimes the solvent, If eom^und, is re- 
solved into its compound parts, and the fluid 
whiclk passes through it at any given time is 
only one of these, holding in solntion only the 
most soluble pa^ of the drag. 

Thus, if uiluted alcohol l>e poured over 
powder of myrrh, in tho cylinder of the per- 
colator, tho fluid which first drops into the 
receiver ia a solution of an oily consistence 
chiefly composed of rsrin and volatile cuJ dis- 
solved in alcohoL In like manner when the 
powder of gall-nuts is treated in the same 
way by hydrated sulphuric ether, two layeH 
of flnia are obtained, one of which is a hi^ly 
ooucontrated solntion of tannin in tbo water 
of the ether, and the other a weak solution of 
the same principle in pure ether. In all 
coses, therefore, in which it is not otherwise 
directed, it is absolutely necessary to agitate 
the several portions of the liquid obtain^ by 

S eroolatioD together, in order to insure a pro- 
uet of uniform strength, or activity. 

To iUusdv^ the operation* of displacement, 

ana describe an excellent 
percolator for mining per- 
tome tinctures, we wifi sup- 
pose that benzoin is under 
treatment. The apparatus 
made wholly of glass, hav- 
ing been arranged as shown 
by the engraving, and a ping 
oi raw cotton dropped 1 cn>s^ 
ly ath, the benzoin in coarse 
powder is then pouted into 
the tnbe portion. A, until H 
reaches Uie line, c. Alco- 
hol (95 per cent.) is next 
added, until it rises to the 
line, d. As soon as the first 
portion sinks into the ben- 
zoin, a fresh addition must 
be made; and thus the suc- 
ceeding relays go on dis- 
placing those which pre- 
ceded uiem withontzningiing 
with them. Each stratum 
becomes more and more 
chvged with soluble matter 
as it descends; and when 
it riches ^e bottom of the 
mass, under the pressure uf 
tbe Buperincombent tiquor, 
itranpoutsatarated. when, 



by Rucceswvo additions of 
fresh aloohn), the benzoin 
under treatment has become exhausted, the 




liquid passes through tbe mass, and falls 
into tho receiver, B, tasteless and colorless 
as when first poured in. This indicates the 
completion of tho process. 

Ab atmospheric pressure is an important 
element in the operation, it will not answer 
to shut it off by closing tbe top of the dis- 
placer, without making some compensating 
arrangouiout; and, therefore, a conimunica- 
tiou between the upper and lower tcbsgIs is 
estabbsbed by means of a lateut-tube arrange- 
ment, D. In this manner tbe apparatus is 
kept close, and tho evaporation of alcohol 
prevented, while tbo pressure produced is dis- 
tributed throughout tho apparatus, and ren- 
dered uniform. As tbo runnings are clear, 
filtration ia rarely necessary. The quantity ol 
alcohol thus consumed noed not bo moro than 
sufficient to exhauBt tbo material ; and the 
roBultiog tincture must there fore be diluted to 
the proper strong. For pcifumos, deodorized 
aloonol must always bo used. 

The method of msplacement has tho advan- 
tage of expedition, economy, and yielding pro- 
ducts possessing uniformity of strength; but it 
requiras considerable experience to adapt it to 
all substances. Tho art rcBts in properly 
packing the ingredients in the cylinder, some 
subst^ces requiring considerable pressure to 
be used, while otoers, when even Lightly 
packed, scarcely permit the fluid to pass 
throngh them. An excellent plan applicable 
to oil Bubetaiices, but especially those of a 
glutinous or mucilaginous nature, is to mix 
powder with on equal bulk of well -washed 
lan^ before rubbing it up with the menstruum. 
The coarseness of me powder must also be at- 
tended to. Bubstancee that readily become 
soft and pappy when wetted by tho menstruum, 
should not be used so fine as those that are 
more woody and fibrous. Tho method of 
displacement answers well for the preparation 
of all tinctures that are not of a resinous 
nature, and for most infosions of woody and 
fibrous substances, as roots, woods, barks, 
leaves, seeds, insects, Ac. It is especially 
adapt^ for the preparation of concentrated 
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infuHioQs and easeoced, tb€y maj thus be 
obtaixjed of anf required Ktrength, irithout 
loss, or requiring concentraUoii by heat, 
Thich is 60 destructivo to their Tirtuas. 

TThon ordinar 7 tlnctoree are made in large 
quantities, displacement is never likely to su- 

S eraedd maceration, on account of any prec* 
cal advanta^s it may possess. If the pre- 
scribed directions be duly attended to, the nro- 
eeas of maceration is unexceptionable. The 
process is more simple than the other; the 
mode of operating more unifonn; it is, in fact, 
always the eame ; it requires less of skill and 
dexterity in conducting it; it requires less 
constant attention during its progn^, which, 
in operatii^ on largo quantities, is aconsidera- 
lion ; and nnally, tbo apparatus required is less 
complicated. 'V^en, nowover, only small 
quantities of tincture are to be made at a time, 
and kept in stock, tbo adoption of the process 
of displacement will often bo found oouve- 
nioDt and odVantageouH. It odern the means 
of making a tiuctnre in two or throe hours, 
which, by the other process, would require as 
many weeks. (See Wn. 4f>72.) 

42. Proportion of Irigredieiita used 
for TTi Hiring Tincturog* The following arc 
the proportioos usually employed for the moil 
important porfumo tinotuies: 

_ Tm>. AI*«WC 

V^ilU TasPU b«4ii. fttpAd.....! lb. .S(^ 

Mu*k Gf*in miuk 3drMtua«.l pla 

krAnf)p40i Powder 4 )4 fr4aflp4ai I lb Spw. 

Rbooiuiu .RbAdittB*«rood. ta«p#d.l lb 9 qW. 

Ct«ei orri^root ^ vt .... Sot*. 

TookftbMA. .lib. 

Orri» Orri^root S 

Alli4»«t-rtd ool..Alk4on KM I at. 

TarAcric^yiUbw.TonDcrw 

43. To Prepare Emulsio&a. Those 

nro milky liquids, fanned by the mecbauical 
ndmisturo ot oil, balsam, or resin, with water, 
by means of some other Bubstonce that 
ossessos the property of combining with 
oth. Thoro are numerous preparations of 
the land in pharmacy and medicioe, which, 
1)1 tbo later phannocopceias, have receired 
tbo name of mixtures.’' There are also 
sovoral omulsions employed aa cosmetics, 
cithor olouc. or as vehicles for other iugr^ 
dionts. Tbo common name of emulsions is 
‘'tnitt*,” but the term is often incorrectly 
extended to opaque white liquids of aa en* 
tirely distinct character. 

Tbo Buccessful preparatir^ of cmulatona is 
a matter requiring some liUie skill and core. 
In some instances, as with the almond, the 
two Bubstonoes necesnary to produce a perfect 
emulsion are presented by nature, r^y to 
onr hand, in too some Tegotable producaon ; 
nothing more is neces^^ary than to reduce it with 
the pestle, and triturate it with water, gradu* 
ally added. In other casea, and whi^ ore 
for tho more numorous, we hare to operate 
on oily or rosinoua ingrodioDU in their com- 
mon form. These wo ore enabled to suspend 
in water, or mechanically combine with it, hy 
the interrention of thick mucilaffe, ahuynde^ 
or yalk cf egg. It is found that 1 drarhm 
(60 gTB.) of the yira^made with equal paita 
of good gwn-arahic and voter (powdered 
m is sometimes used instead of mncilan)^ 
ounce of tbo second^ (usually about SC in 
numbor.b and one of toe Iosif will form 2 
drochmB of oil or resinous matter into on 
omulBion with about 1 fluid ounce of 
water, gradu^y added; and such an eranl- 
sion, if properly made, will then, in most in- 
Btauccs, boar further dilntlon with water. 
(The yolk of on ordinaiy-suod hen’s egg Is re- 
lerred to. It should be remember^, that 
emulsions formed with yolk of egg will not 
keep long, owing to the pntrescIMe naturw 
of tho tatter.) Of thooo, mucilage ia the 



medium most commonly employed. Ac- 
cording to Uontgomery, for conyersion into 
pennanent cmulsioDS, ‘‘oils require abont 
tbroo-fourths their weight ; balsams and 
spermaceti, equal parts; resins, twice their 
weight; and musk and ambergris 5 times 
its weight.” In some caseii instead of the 
^OTe sabstances, a little liquor of poiassa 
is employed, when a saponaceous emui^on 
Is formed, which diflers conBiderably in its 
properties from an emnlsion of the same 
ing^ients produced by means of a bland 
m&iium. 

Ip making an emnlsion, the gum, or other 
medium employed, Kbould be first put into 
the mortar, and rendered Ihorou^y homo- 
geneous with the pestle. If almonds are 
UBod, they shonld be treated as notio^ under 

almond -paste" (see No. 1123), a few drops 
of water being added to preTent^’ol^g,'' and 
to reduce them to a smooth, soil paste. The 
oil or resinous matter may then be gradually 
added and rubbed in, carefully obeerring not 
to add it more quickly than it can be eubdued 
by the Mstlo ; and if, daring this part ^ the 
manipulation, the mixture Bhonla begin to 
exhibit a ** breaking” or ’’curdling” appearance 
at the edges, a few drops of water most be 
immediacy incorporated with it, before add- 
ing the reminder of the oil. If this be not 
done* the emnlsire ndxtnre In the mortar 
will. In general, soddenly loeo its tenacious 
consistence, and the prooese will faU. After 
the whole of the ou, balsam, or resinous 
matter is thoroughly inoorporated, the water 
or other aqueous Tabicle intended to form tbo 
balk of the emnlsion, should Im added j^adu* 
ally and with care, each portion being per- 
fectly blended witn the uqnid ^^>4411 Si the 
mortar, by patient trituration, before adding 
tbs next, if any i^coholic liq^ is employed^ 
it sbould be added at the reiy end of the pro- 
cess, and then only very gradually, os otoer- 
wise it will cause the separation of the in- 
gredients. 

It meat be observed that soluble salts, 
spirit, acids, and oairingents, are, os a rule, 
incompatible with the emulsive form. If 
saline matter must be introduced, it should 
only be added in a very minute quantity, and 
in tho state of solntion, to the ready-iormed 
emnlsion ; and in this case emulsion of al* 
mo ads is tbo most sni table vehicle. (See No. 
1125.) Spirits and acids act by precipitating 
the mucilaginous matter, or yolk. Even the 
addition of a very little lemon juice, or of a 
portion of slightly acescent syrup, yi^ often 
entirely destroy an emulsion. This inevitably 
OCOUT8 with emulsions made with liquor of 
potasBa, or other alkaline medium, owing to 
the absolute incompatibility of aoids and 
alkalies in the some liquid. 

Tt if found that volaUls oils are more roodily 
modo into emuloons if mixed with an equal 
ToluDie of Mime aimple fix^ oil, as that Of 
the almond or olive, before preceding to 
operate on them. 

All omnlfinon fthonbl lie well shaken before 
nao. (Cooley.) 

44. To P^pare Exlmcls. Tbo pro- 
cess of obtaining an extract of a substance 
involves two distinct operations: First, tbo 
production of a solution of the eoioblo por- 
tioa of the Aubstanco operated on; aod next, 
the reduction of this eolntion to a proper 
eoasutence by evaporation. The subst^ce 
is first, where practicable, reduced to coarse 
powder by bruising, or sliced with a knife, 00 
that every portion may bo fully exposed to 
the action ui the eol \x Jl. Refructo^ substan- 
r.SB ore first softened by tbo solvent and then 
sliced. Other eubstan^ whoso nature docs 
not require reducing, ore unvd without prepa- 



raiiou. 

Different fluids arc used for solvents, as 
best adapted to ihftRolubibty of tbo Bubstance 
under trcaimrut. Some iKidics, such o.s fresh 
TOgetables, yield ihcir juice by expression 
al one. 1 n th f- p repara ti on < *f ag ucous extracts , 
tho ingredients arc treated with rain or din- 
tilled water, until all the soluble nmucr that 
is doeirud tu obtain frum them is dissolved. 

This is effected by either maeeraUon, pereola^ 
lion, infusion, or deeocHon, as circum stance# 
r^mre; the solution thus obtained is poured 
off and the remaining soluble matter either 
pressed or washed out, and added to tho solu- 
tion; it U next allowed time to settle then 
dMoated, and strained or filtered; and if this 
fails to render the liquid clear, it ia clarified 
by while of egg, and filtered; Canton flannel, 
first Boaked m water, being generally em- 
ployed for this purpose. When water acid- 
ulated with acotio acid is employed, vegetable 
substances are uaually macerated in it in the 
cold, or the dilute acid is sprinkled over the 
bruised plant, if fresh, and tne juice expressed 
by strong pressure. 

When the prinSplea to ho extrectod ore in- 
soluble, or only aligbtiy soluble, in water, 
alcohol is employed, either in the form of rec- 
tified spirit, proof spirit, or diluted. Theea 
produce aloohoUc or spirituous extracts; and 
are general] j obtmnea by oi^er maceration or 

^ther Is wall adapted for obtaining oxtraoti 
fh>m bodioa whoso principles consist of vola- 
tile oils or resin, on account of its strong 
affinity for those substances. Such on 
termed etltereaX extracts. In nearly all cases, 
filtration is necessary to insure a pure extract 

The means usually employed Tor evapora- 
ting on aqueous solution, are rapid boiling 
over a fire until the extract is thick enough 
to offer some risk of burning, and the ovapev 
ration finiaborl over a water bath or in ohol« 
low vessels at a moderate heat, tho further 
escape of vapor being promoted by contina- 
005 stiiring with a wooden spoon or stick. It 
is not always advisable to heat a solution to 
^0 bolliug point, but if boiling is resorted to, 
it cannot be done too rapidly, os the heat can- 
not rise above its boiling point, and rapid 
cbuUitioD hastens evaporation. The fluid must 
never be stirred while oboUltion is going on. 

Two fundamontal rules arc:— to conduct 
evaporatioa at as low a temperature os is 
consistent with other objects; and,— to ex- 
clude a^osphcric air; or, at least, to expose 
tho liquid to its action for as short a time as 
po.^ible, 03 most solutions loso more or less 
oftheir active prinoiplca by heat and exposure. 
Solutions which will not War boiling without 
loss of strength are evaporated in a vacuum, 
either is a closed still, or under tho receiver 
of an air pump, in which a vcBSOl is placed 
containing strong salphnrio acid; this has a 
powerful affinity for water and absorbs its va- 
por M quickly us it eomoe in contact with it. 

A good plan for evaporation, though tiow, 
io to i>loM the liquid hi a br<iad tihullow vesfld, 
exposed in a stove or drying room to a tem- 
perature of about 100 * Pahr., allowing free ac- 
cess fi>T tho air. Tho ostroota IhuB evaporatod 
are said to be lighter in color and more trans- 
pui v.ui than bv most other ways. 

Tho method for evaporating an alcoholic or 
an ethereal solution is Bubstantially the same 
a*i that pursued with an aqueous uolution; ex- 
cept that, us a matter of economy, tbo vapor 
uiuy be led off and condensed again. 

A good extract should be free from grit, and 
wholly soluble in 20 parte of the solvent used 
for waking tho extract, forming a nearly clear 
Mdntinn; it should be of a proper consistence 
and of uniform texture and color, smooth and 
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gU»967 in appoixrancc; this latter can onlf be 
arriTcd at by assiduous and Laborious Btirrio^ 
03 the extract thickens: aud may be promoted 
by adding 3 or 4 per cent, each or olire oil 
and ituin arable, xrith 1 or 2 per ceut. of spirit 
of wine. Extracts should wi put into poU os 
BO(»n os mode, securely tied down with bled* 
dor, and kept in a dry place. Auy tendency 
to bcscomo mouldy may be prerented by add- 
ing, Uio last thing before removing from 
tho evaporating pan, a few drops or oil of 
cloves, or a still less quantity of creosote, dis- 
aolvod in a littlo alc(»hol; or by moistening 
with oil of doves or creosote, tho inside of the 
bladder used for covering the pots. 

45. To obtain Testable Juices by 
£^reasion. Tho juices of plants oro ob- 
tained by bruising the fresh Icaros in a mar- 
bio mortar, or in a mill, and expressing tho 

£ icc which, after defecation for Bome hours 
a cool situation, i$ cither filtered through 
paper, or strained after coagulating its albu- 
nioous matter by heat. Some plants require 
tho addition of its quantity or water before 
pressing. The expression of tho juice of lem- 
ons, oranges, quinces, drc., is facilitated by 
previously inixing the pulp with clean chop- 
ped straw. Mai berries, drc., after being 

emshed between tho hands, arc left 3 or 4 
days to undergo a slight fermentation, before 
pressing. A very powerful screw press is rc*' 
qnirod for this purpose. Tho prcservatio!! 
of the juices of the uavcotic plants, aud eomc 
other vegetables, bos lately assumed consid- 
erable interest, from tho^c preparations having 
been proposed as substitutes for the oommun 
tiaotnres. It appears that tho jdco of young 
plants just com mg into flower, yields only f 
the amount of cxUoct which may bo obtained 
from the same quantity of Juice expressed 
from the matured plant, or when the uowera 
are folly blown; and tho strength of tho pro* 
duct U also inferior. The leaves alone should 
be proforably employed, and should be excla* 
lively of tho second year's growth, when the 
plants arc biennials. 

Bruise tho leaves in a marble mortar (on 
the large scale, in a mill), ami submit them 
to the action of a powcrtul press; allow the 
Jnice to remain fur 24 hours la a cold place, 
then decant the dear portion, odd ^ part by 
measure of spirit (90 per cent.), agitate, and 
in 24 hours again decant tho clear, and filter 
it through paper. Keeps well under ordinary 
circumstances. 

The method directed bv tho Paris Codex is 
as follows: to the fresb leaver, bruised in a 
marble mortov, is added on equal weight of 
rectified spirit, and aftc'r naccra(i07k lor lb 
days, tho whole is pressed, and tho resulting 
tincture filtered. 

Tho commencing dose of tho narcotic juices 
is about 5 di'ups. In the above monucr arc 
preparod the preserved juices of aconite, heU 
ladonna, colcnicum (conns), /^cndocA*, hen- 
bane./oxfjtoi'c, lacluca lirosa, iavaxacuni, Ac. 

46. To Extract Esaential Oil from 
Wood, Barka, Boote, Herbs etc. Take 
balm, iniut, sugo, or auy other herb, Ac., pul 
into a U)ttlc, and pour upon it a snonuful <if 
otbor^ keep in n cool place a fow hours, and 
then fill the brittle W)th cold water, the es- 
sential <ul will f^^vim oii tho suriacc, oud may 
easily Bcparatcd. 



n^^pecincu-ravuyis the dennty 
of the matter of which any body ib com* 

K cd, compared with the density oi another 
y, assumed as the stand ord, or 1.000. 



States and England the spocific gravity, unless 
when otherwise express^, is always taken at 
GO° F.; bat in Prance at 32^, or the tempera- 
ture of melting ice. In most cases, however, 
it is sufficient merely to note the temperature, 
and to apply a correction, depend g on tho 
known density of water or air, at the differant 
degrees of tho thennometric scale. 

above plan has been adopted, because 
the weight of an equal bulk of oiffierent sub* 
stances varies greatly. Tbns, as gold is 19 
and silver 10 times hoarier than water, those 
numbers, 19 and 10, ore said to represent the 
specific gravity of gold and fiilver. The 
heaviest of all known substances is the very 
hard motal used for makiiig points to the so- 
called diamond irold pens, it is called in- 



called diamond gold pens, 
dium ; its spocific gravity 1b 23. Kext oomea 
platinum, 21 ; gold, 19 ; mercory, 13.5 ; lead, 
il.S; silver, 10; copper, 8; iron, 7; sisc, 6; 
dificrent kinds of stones, from 4 to 1 ; alunri- 
nnm, 2.5. Flax and all woody fibres have a 
specific gravity of 1.4, and are thni heavier 
than water, but wood will float or sink so- 
cording to the number of its pores into which 
the water docs not penetrate. So ebony and 
many kinds of hara wood rink, pine and all 
kinds of soft wood float Cork u the iigbtait 
wood, its epocific gravity being only 0.24, less 
than ODC-qnartcr that of wat^. Alcohol is 
about thrcc-qoartors Uio weight of wat^, and 
as the strength of Uqoor depends on the 
amount of alcohol it contains, this strength is 
simply found out by its mcifio gravity indi- 
cate by the more or less floating of a little in- 
strument called a hydrometer, the weaker 
liquid being littlo lighter than water has the 
Btrougost buoyant power; solutions of dif- 
ferent Balts, sugar, etc., I^ng hearior than 
water, have a stronger buoyant power; ves- 
sels therdbro trill draw less water in tho sea 
than in fresh water, and it is more difficult to 
swim in tho latter than in the sea. The 
lightest of all liquids has a specific gravi^ of 
O.C; it is called ebimogene, and is made man 
petroleum; it is exceedingly volatile and 
combustible; In fact, it is a liqnefied gas. 
Carbonic acid gas or choke damp is ^ut 500 
times lighter than water; common air, 500; 
street ^ about 2,000, and pure hydrogen, 
the lightest of oU substances, 12,000 times. 
The heaviest substance has thus 23x12,000 
or more than a qnartcr of a million times 
more weight than an equal bulk of the light- 
est ; aud the substanco of which comets con- 
tdst. has by astronomers beem proved to be 
even several thousand times ughter 
hydrogen gas. 

48. To find the Specific Gravity of a 



Substance heavier or lighter than Wa- 
ter. Id order to oscortain uo Kpecifle parity 
ol a body heavier than water, the following 



Thi3 standard is pure distilled water for 
liquids and solids, and atmospheric air for 
gasouus bodies and vapors. In the United 



mclhod is adopted. First weigh it in air, then 
weigh it iiumorKud In woUr. The difference 
bvtw(*(*Q thcHo two weigh tK will be its hss of 
weight in water, or, in olbur words, the weight 
of the water displaced. Then djndc tho weight 
in air by its loss la water, and the result is 
the i^poctfic gravity. 

Thus, suppciae a substanoo weighs, 

12 pounds in air, 
oud 10 poondB in water. 

loss U 2 pounds in water. 

Bivido 12 (weight in air) by 2 (loss in 
water), and the re^t is its specific gravity, 6.^ 
That is, the substance is, bulk /or haU*, C 
times os heavy as water. 

If the substanco will not sink in water, 
theu weight most be added to make it just 
sink below the surface. This extra weight, 
added to the weight in air, show its loss in 
water. Thai, Ifasubstanceweighs 8 pounds 



in but requires 2 pounds to be added to 
submerge St in water, its loss of weight in 
water is 2 added to 8>«10 pounds. 

Prooeeding as before, wo divide its weight 
in air, 8, by its loss in water, 10 and we have 
it speoino gravity 

49. To find the Specific Gravity of a 
Liquid or a Gas. AV^cigh it in a specific 
gravity bottle, glass flask, or other vessel of 



known capacity ; aud dividing that weight by 
the weight of the Kamo bulk of water, the 
quorient is, as before, tho specific gravity. 

50. To find the 8pe<mc Gravity of a 
Solid Body Soluble in Water. Tako its 
specific gravity in rogord to some liquid which 
0009 not dissolve it, and multiply by the 
specific gravity of tho liquid. Tnus, a niece 
of sugar, whose weight is 400 pal us, U found 
to lose 217.5 grains if weired when im- 
mersed in oil of turpentine; this would make 



the real raecific gravity of tho sugar. 

61. To find the Specific Cfravity of a 
Body in Powder Insoluble in water, 
lotruduoo it into a bottle whoso capacity is 
known ; fill tho bottlo with pure water at 
It will hold OS much less water as is equal to 
the bulk of tbo powder, and tho weight of tho 
powder in air divided by this difforouco will 



give tho spBCifio gravity. Thus, supposing 
tas bottle to bold 1000 ns of water, 100 
grains of emery aro introduced, and tho bottle 
filled up with water. If no water wero dis- 
placed tW twoKbould weigh 1100 groins; they 
really weigh 1070; tho difference, 'JO groins, is 
tbe weight of water displaced ; 100^30«3.3^, 
■pecific gravity of tbe emery. 

52. To Determine the Weight of a 
Body from ite Specific Gravity. A cubic 
foot of water weighs 1000 ounces ; hence, to 
determine the weight of o given bulk of any 
body tbe specific gravity of which is known, 
multiply the cubic content in feet by 1000, 
and this by tho specific gravity, and the pro- 
duct will the weight in ounces a voudupi/is. 



body the specific gravity of which is known, 
multiply the cubic content in feet by 1000, 



A ICOllOlinstry. Thoprreont- 
JT^.ago of abs(dute alcohol in any spi- 
muoug liquid may be given either bv tv//- 
uvic i/r weight. Iml iw liquore are scud by 
measure, nut weight, it in ^ Derail y proforrcil 
U> know the }>«rcentag<i hy volum<5. Th<* 
per cent, of weight remains the Kamc In all 
iamperatures, but tho per cent, by volume 
vanes with tho temperature or heat of th« 
liquid. Many instrumenta have been intro- 
duced to determine the quantity of abaoluta 
alcohol contend in any spirituous liquor^ 
and those arc known as hjarometors, or ako» 
holmeUrs. Hydrometers mode by different 
inventors have come into um in differens 
countries; thus the hydrometer mode by 
Tralles has been adopted by tho governments 
of tbe United States and Pruseia; that mada 
by Oay Lnssac bos been legally sanctioned li 
France and Sweden; while that invented by 
Sikes has been approved and made the exdss 
standard in Great Britain. 

54. Tralles' Hydrometer. Tralles' hy« 
drometer is the instrument used by our 
government to ascertmn the strength of im- 

C Ud liquors, and is made of glass. Tralles 
adopted as the standard of comparison 
pure or absolute alcohol in volume at the 
temperaturo of 60® Fah., the strength of which 
he expresses by a scale divided into 100 de- 
grees or parts, each of which represents 
part of a!<^oL When floated in any spirituous 
liquor at a temperstore of €0® Jb'ah., it im* 
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mediately indicates tlio stren^. For ltx« 
6taoc6, it in a brandy at that tcniperatOTe it 
sinks to 65, it shows that 65 parts of tbo 
liquor is absolute alcohol, and 35 parts water | 
should it sink to 90, it indicates that the 
liquor is 90 parts or per cent, strong, and so oiu 

An increaso of heat causes liquids to ex« 
paud in volume, and a decrease prodnoes con* 
traction ; therefore spirits over the normal 
tcuiperature of 60*^ Fab. appear stronger than 
they reallv arc, and below tiOO they ore really 
stronger '^an they appear to be. 

It 18 thcreforo ovident ^at the degrees of 
porcontago of Ibis hydrometer ore omy cor* 
roct when the spirit under trial hoi the nor- 
mal temperature of 60^ Fab. When the 
temperature varies from 60^, the percentage 
can only be aaceriainod by a long and tedioas 
calculation. To avoid this Mr. Tralles has 
constructed a simple table by which the real 
percentage of alcohol is found in liquids of 
different temperatures from the results ex> 
bibitod by tho instrument. {See Ho. 05.) 
Tho horizontal lino at the top shows the 
various temperatures given by tho thermome- 
ter ; the column of hguros under 60^ shows 
tho true percentage of strength at tho normal 
or standard temperaturo of bO^; the 6gnrei 
under the other uegrees of tc'npcroture show 
the obscn^cfi or apparent degrees of atroogth 
as indicated by *in hydrometers. 

As dll e sample of tho simple manner by 
which this table may bo used, wo will supposa 
that tho temperature of tho spirits to be tested 
is at 75°, Fan., and that the bydn^meter nnka 
to 53° on tho scale ; this would Im tho obtterred 
or apparent dugroo or percontago of strongth. 
Kow to £nd the real porcontago of strength 
ot C0°, wo turn to tho table and find tho up- 
right or vertical column of figures headed 
75°, wo thou run down tho Cguros until wa 
arrive at 53.0; haring ascertained this, we 
tbcu traco tho borisuutal lino to the le/t or 
right to the out^ido column headed CO^, and 
at the polut when tho h<iri8ontal lino nmning 
from &J.0 sheets Ihn column h<»oilod CiOo, will 
bo found tho numl>er 50. Wo thus a>‘cortaia 
that a Kpirit at 76° liavi»jg an oh/frrwd strength 
of 53 has only a real perceutage of 50 at tha 

Bonnal or ostabllebed tomperaturo of C0°. 

6 up pose that another sample of brandy, in- 
ftooQ of being at 75° is at 50^. and the instru- 
mont still sinks to 53. In the same wav we 
select tho column beaded 60°, aud run down 
the figures until wo find 53.0, then by tracing 
the borizcmtal line until we arrive at the out- 
side column beaded 60° (either the first or 
Uat oolmun), we find the number 55, which is 
tho truo percentage of the brandy at 60° Fah. 

Again, if an alcoholic liquid at a temperop 
tore of 30^ be found to oontain 23.5 per cent 
by volume, by reference to the table 30 will 
be found to express its actual strength at€0° 
Fab. 

We might multiply examples, bnttbe above 
are sufficient to show the manner by which 
the table may be worked. 



69. Table to find the taie percental of Abaolute Alcohol by volume in a Hquid 
at G(P/rom the observed percentage indicated by a Glass Hydrometer at any otlter 
temperature. 



60° 


30° 


35° 


40° 


45° 


50° 


55° 


1 65° 


1 70° 


75° 


80° 


85° 


60° 


0 


—0.2 


—0.4 


—0.4 


—0.5 


—0.4 


—0.2 


+0.2 


+0.6 


+1.0 


+1.4 


+1.9 


0 


5 


-H.C 


-f4-5 


+4.5 


H-4.5 


+4-6 


+4.8 


5.3 


5.8 


6.2 


6.7 


7.3 


5 


10 


9.1 


9.0 


9.1 


9.8 


9.3 


9.7 


10.4 


11.0 


11.6 


18.3 


13.0 


10 


15 


23.0 1 


13.1 


lao 


13.5 


13.9 


14.5 


15.6 


16.3 


17.1 


xe.0 


19.0 


15 


80 


16.5 


16.9 


17.4 


17-8 


18.5 


19.2 


20.8 


81.8 


22.8 


23.8 


24.9 : 


20 


25 


19.9 


20.6 


21.4 


28.2 


23.0 


24.1 


85.9 


27.0 , 


28.2 


29.4 


30.5 I 


25 


30 


23.5 


24.5 


26.7 


26.6 


27.7 


88.8 


31.1 


38.2 1 


33.4 


34.5 


35.7 ! 


30 


35 


28.0 


89.2 


30.4 


31.6 


32.7 


33.6 


36.2 


37.3 1 


38.4 


39.5 


40.6 


35 


40 


33.0 1 


34.2 


35.4 


36.7 


37.8 1 


39.0 


41.1 


48.8 


43.3 


44.3 


45.4 


40 


45 


38.4 


39.6 


40.7 


41.8 1 


42.9 


43.9 


46.1 


47.1 


48.3 


; 49.2 


50.3 


45 


50 


43.7 


44.7 


45.8 


46.9 ! 


47.9 


49.0 


51.0 


58.0 


53.0 


54.0 


55.1 


50 


65 


49.0 


50.0 


51.0 


52.0 


53.0 i 


54.0 


54.9 


56.9 


57.9 


56.9 


59.9 


55 


60 


54.2 


55.8 


56.2 


57.1 


58.1 


59.0 


60.9 


61.9 


68.9 


63.3 


64.9 


60 


65 


50.4 


60.3 


61.8 


68.8 


63.1 


64.0 


65.9 


66.8 


67.7 


66.6 


69.6 


65 


70 


64.6 


65.5 


66.4 


67.3 


68.2 


69.1 


70.8 


71.7 


72.6 


73.5 


74-5 1 


70 


75 


69.8 


70.7 


71.5 


1 78.4 


73.3 


74.2 


75.8 1 


76.7 


77.6 


78.4 


79.3 


76 


60 


75.0 


75.8 


76.6 


77.5 


78.4 


79.2 


00.8 1 


81.7 


^.4 


83.2 


84.1 


80 


65 


80.3 


8M 


81.8 


88*6 


83.5 


84.3 


85.7 ' 


^.5 


87.3 


86.0 


68.6 


85 


90 


85.6 


86.4 


87.1 


87.9 


88.6 


1 89.3 


90.7 , 


91.4 


98.0 


98.7 


93.4 


1 90 



The following table gives the nchness or 
the per cent, of alcohol by volume, in reference 
to the volume of the liqud at the temperature 



when tested; it therefore requires that the 
liquor should be tested exactly at tho same 
temperaturo at which it was measured. 



66. Table to find the true percentage of Abaolute Alcohol in a liquid of any 
iemperatuTt from the observed percentage indicated by the Glass Hydrometer at rite 



Tree par at 
Ambdl 
by VdVM. 


Obaattad par aaaL tndiealad by iba GUm Hydrooetar. | 


30° 


35° 


40° 


46° 


50° 


55° 


05° 


70°1 


75° 


B0°N 


85° 


0 


—0.2 


—0.4 


—0.4 


—0.5 


—0.4 


—0.2 


+0.2 


+0.6, 


+1.0 


+1.4 


+1.9 


5 


+4.6 


+4.5 


+4.5 


+4.5 


+4.6 


+4.8 


5.3 


5.B 


6.2 


6.7 


7.3 


10 


9.1 


9.0 


9.1 


9.2 


9.3 


9.7 


10.4 


11.0 


11.6 


12.3 


13.0 


15 


13.0 


13.1 


13.3 


13.6 


14.1 


14.5 


16.6 


10.3 


17.1 


18.0 


19.0 


80 


16.5 


16.9 


17.4 


17.9 


18.5 


19.2 


20.8 


21.8 


82.9 


23.9 


25.0 


85 


19.6 


80.5 


21.3 


82.2 


23.0 


24.1 


25.9 


i 27.1 


26.3 ! 


29.5 


30.7 


30 


23.3 


24.3 


25.5 


26.5 


27.6 


28.8 


31.2 


32.3 


33.5 1 


34.6 


35.9 


35 


27.7 , 


26.9 


30.2 


31.4 


32.6 


33.6 


36.3 


37.5 


36.6 


39.7 


40.9 


40 


32.5 


33.6 


35.1 


36.5 


37.7 


38.9 


41.2 


42.4 


43.5 


44.0 


45.8 


45 


37.8 


39.1 


40.3 


41.5 


42.7 


43.6 


46.2 


47.3 


46.5 


49.0 


C0.8 


50 


43.1 


44.8 


45.4 


4G.G 


47.7 


48.9 


5U 


52.2 


53.4 


54.5 


55.C 


55 


48.3 


49.4 


50.5 


51.G 


52.8 


53.9 


56.1 


57.2 


58.3 


59.4 


C0.5 


60 


53.4 


54.5 


r^.6 


56.7 


57.8 1 


58.9 


61.1 


62.2 


G3.3 


C4.4 


G5.5 


65 


58.4 


59.5 


OO.C! 


61.7 


62.8 


63.9 


66.0 


G7.1 


66.2 


CO-3 


70.4 


70 


63.5 


64.6 


65.7 


60.8 


C7.9 


69.0 


71.0 


72.1 


73.2 


74.3 


75.4 


75 


68.6 


69.7 


70.7 


71.8 


72*9 


74.0 


76.0 


77.1 


78.2 


79.2 


80-3 


80 


73.7 


74.8 


75.8 


7G.9 


78.0: 


79.0 


81.0 


62.1 


63.1 


04.1 


8.k2 




78.8 


79.8 


80.9 


81.9 


63.0 


64.0 


86.0 


87.0 


86.0 


89-0 


90.0 


90 


84.0 


^.1 


86.1 


87.1 


88.1 


89.1 


91.0 


91.9 


92.6 


93.7 


94.6 



Thus, if the Hydrometer indicated 59.4 per 
oent» in a ligoid at 80° Fah., the table in Ko. 
57 would give its true percentage (riohnm) 
to 55 per cent; that is, 100 voYmues of the 
liquid at 90° contains 55 volumes of alcohol. 
Tralles' Hydrometer gives the per cent, by 
volume only. If it be desired to know the 
per cent, by wetyAf, it may be oacerUined 
uoDi ihc percentage in volume of the liquid 
at 60° Fob. by table in Ko. 57. 

57. Table of Comporiaon benreee the 
per cent, of Alcohol by volume at 00^ ( Tralles' ) 
and per cent, by iceignt. 



f pofCcAt. 1 


1 rrrCrat. ) 


1 rarOHit. 1 


1 rrrCaac 


ty 


vy 


tyi 


4t 


5y 


W 


ay 


by 




WtifhL 




iTMafet. 




Va1aB4 


VtkfM. 


▼•laaM. 


g 


0. 


65 


47.09 


0 


0. 


56 


68.97 


A 


44n 


so 


^90 


6 


6.35 


60 


68.97 


Iw 


ao4 


65 


67.35 


10 


13.43 


66 


73.79 


U 


lau 


70 


cao 


16 


1&60 


70 


TB.40 


s 


IS.SS 


75 


67.93 


90 


34.67 


76 


83.80 


w 


00.44 


SO 


73.59 


3S 


30.65 


SO 


96.07 


80 


S4.S9 


85 


79.60 


90 


96.46 


86 


9o.e 


90 


9S.99 


90 


95 75 


15 


47 95 


SO 


64 44 


40 


S3.» 


95 


99.46 


40 


47.93 


96 


07.61 


AS 




ISO 




4.5 


53.48 


IfiO 


100.00 


M 


410 




1 

1 


60 


6S.79 







65. Gendoi'e Hydrometer. Annexed 
we mve a camporativo view of the scales of 
Ti^es and Gendar, the former used by the 
revenue officers of the United States for im- 
ported liqvore, and iudicoting the per cent, 
by volume of nlcohol in spmtuous liquors, 
and the latter used throughout the whole 
country for domestic liquors, determining the 
poroent. above and below proo/. 

This is inserted for tho convenient compar- 
ison of tho American standards. Tables of 
other areometers reduced to specific gravity 
will be found in Nos. 615.5. Ac. 

Tbo firet column of the table exhibits the 
specific gravities at 60° Fah., for mixtures of 
puTealc^ol and water; — taking water at the 
temperature of its greatest &nsity, about 
39.5° Fah., os 1.0000, and, tiiereforc, having 
at 60° Fah. a specific gravity of 0.9991. Of 
tbo above mistureB,oach 100 gallons or mea- 
sures contain tho number of gallons or men* 
surus uf uluuliul iuOicuUHl in ih<i socuud cub 
PTnTi (TroUeB' hydrometer scale) if measured 
at 60° Fah. 

In tho Tralles' hydrometer ecalo there is no 
raferoDce to proof of any denomination ; and 
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in that of Gcndar's there is but one proof, 
marked P. on the bydrometer; the othere, 
each as 2d, 3d and 4Lli prcjofs, were, at all 
ticues, incorrect and deceptiro. The Kationoi 
Tax Law, of Aufrust 1st, 18G2, ears that*' the 
term proof Fhall bo construed, and is hereby 
leclarcd to mean that proof of a liquor which 
Borresponcls to 50 dcprocs of Tralles' hynrom- 
cter at the temperature of 00 depreoa Pah/' 
Proof spirit is, therefore, by law, of the alco- 
holic etrenpth of 50 per cent, by voUime, hav- 
ing a Fpecitic gravity 0.9335, or a mixture 
of equal quantities of absolute alcohol at tho 
Bpcoilic gravity of 0.793, ami distilled water 
at 00^ Fak. In other words, proof spirit is 
onc-half pure wator nnd half absolute alco- 
hol. 

To asoertain what strength any liquor above 
proof bv the Gendar hydrometer would be by 
tho Tmllos bydroinetui\ add 100 the pren 

E roof if above proof m* deduel, if below pr<H>f, 
om 100 on tbo Gendar scale, and divide 



9761 



0602 



9867 



9919 



80 



TO 



80 



S- 90 
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by 2. Sayaliqnoriaat 
40 above P. on the 
Gendar seale.yontben 
add 100, making 140; 
and ^vide bj2, which 
will show 70 on the 
Tralles' scale. 1 f below 
P. deduct the proof 
from 100 and mvide 
the remainder by 2. 
Say a liqnor ie 35 be- 
low P., couBequently 
yoQ hare a remainder 
of 05, and di>ide the 
65 by 2, wbioh will 
show 32f onTraUee* 
scale. Having ascer* 
tmned the degrM of 
strength of any Honor 
by volume on^Vues^ 
scale above 00 (whl^ 
is proof ), multiply the 
degttM by 2, ana cut 

00 tho two right hand 
ignres, and it will 
ibow tbe degrees 
above proof on Gen- 
daris Bwe. Thus we 
will suppose the spirit 
to show 70 per cent 
strength on Trailed 
scale. Wo therefore 
multiply 70 by 2, 
which gives ns 140; 
we DOW cut off the two 
right hand Sgores. 
thus, 1.40; and find 
that tbo hanoi is 40 
above prooi on Gen- 
doris scale. 

Or suppose a liquor 
. isbelow w on Trailed 
scale (which is below 

1 proof) . To lind what 
degree it is below on 
GondariB scale, multi- 
ply the degrees an 
Tralles’ scale by 2 and 
add a number suffi- 
cient to mak e 100; the 
number required to be 
added will show tbe 
degree below proof. 

69. Tralles'Tabla 
of Percentage of 
the temperature of tbe 
tho first column of tbo 
gives at once the pcrcent- 
meagurci tchen the tem- 



S" so 



Alcohol. When 
spirit is 60® Fah., 
tablo on page 20 
ago of alcohol by 
perature U hcloic GO® on addition must be 



mode of 1 measure per cent, for every 5 
degrees of the thermometer; and when above 
CO® alike quantity* most bo deducted. This 
correction will amoant to the fraction i or 
tbo decimal 2 for every eiogic degree, and is 
very cosily made. Jf the spccijtc gravtty 
sought cannot b<' found csaeiJy in tbe table, 
the difference between it and the next greoter 
specific gravity in the tiUilc must be token, 
which will give the numerator of a fraction, 
having for denominator the number found 
in tho third column again<^t the nest greater 
Quml)cr jmq. cTTiplov*''*. This fraction, added 
to tho nerceotaiTQ of alcohol in ths firat 



eolnmn of the table agninst tbe said specific 
gravit}', will give tho true percentage soupbl. 
Thus, if the specific gravity of a spirituous 
liquor is .D605, what is its alcoholic eonteuit 
Here .0005 is not iu the table, but the nest 
greater number U .0009 ; tho former must 
therefore bo deducted from the latter, auO the 
difference (4) put os tho numerator of th» 
fraction , having fur its denominator the nuin* 
ber (13) iu tbe column of differences figoinst 
.9609, The fraction -fj to found, added to 
the perrcDtage agoin^t .9609 in the firrt 
Ciilumn, gives 3^^ as tbe true percentage of 
alcohol iu the given sample 



TraUef Table exhibitiuff the perceutarfe, hif volume, of Alcohol, corrcsponditiff to any given 

ej*ecijie gravity. 



Aleobol ia 
100 

Hesfwes i 
of Spirit. 


8p*eiac 

OreviQr U 
S0"F. 


Ddfemc* 

o( 

Speciae 


Alcohol in 
100 

UoMoree 
of Spirit. 


Bpesiao 

*1 

co« r. 


Piaereuo* 

of 

SpedAo 

WOTltV. 


Alcohol iA 

lot) 

Uoieuree 
of Spirit 


Specific 
Gzvritj *t 

0O“F. 


Diflcre&c* 

of 

Specific 

Qrmvity. 


Par* water 


.9919 


00 


34 


.9596 


13 


68 


. .8941 




24 


! 1 


.9976 


15 


35 


.9583 


13 


69 


1 .8917 




24 


2 


.9961 


15 


36 


.9570 


13 


70 


.6892 


25 


3 


.9947 


14 


37 


.9556 


14 


71 


.8867 




25 


4 




14 


30 


.9541 


15 


72 


.0842 


25 


5 


.9919 


14 


39 


.9526 


IS 


73 


.8017 




25 


6 


.9900 


13 


40 


.9510 


IG 


74 


.8791 




26 


7 


.9893 


13 


41 


.9494 


16 


75 


.8705 


26 


0 


.9681 


12 


42 


.9478 


16 


76 


.8739 


26 


9 


.9069 


12 


43 1 


.9461 


17 


77 


.8712 


27 . 


10 


.9S>7 


12 


44 


.9444 


17 


78 


.6085 


27 


11 


.9845 


12 


45 


.9427 


17 


79 


.0058 


27 1 


12 


.9034 


11 


46 


.9409 


18 


80 


.8631 




27 


13 


.9823 


11 


47 


.9391 


16 


01 


.8003 




28 


14 


.9812 


11 


48 


.9373 


18 


82 


.8575 




28 


15 


.9802 


10 


49 


.9354 


19 


83 


.6547 




28 


16 


.9791 


11 


50 


.0335 


19 


64 


.8518 


29 


17 


.9701 


10 


51 


.9316 


20 




.8489 


30 


18 


.9771 


10 


52 


.9295 


20 


B6 


.8456 ; 


30 


10 


.9761 


10 


53 


.9275 


20 


87 


.8428 


30 


20 


.9751 


10 


54 


.9254 


21 


68 


.8397 


31 


21 


.9741 


10 


55 


.9234 


20 


89 


.0305 


32 


22 


.9731 


10 


56 


.9213 


21 


90 




Q32 


1 

• 


33 


23 


.9720 


u 


57 


.9192 


21 


91 


.8299 


33 


24 


.9710 


10 


56 


.9170 


22 


92 


.8265 


34 


25 


.9700 


10 


59 


.9148 


22 


93 






1 


35 


26 


.9689 


11 


€0 


.9126 


22 


94 


.8194 


38 


27 


.9679 


10 


61 


.9104 


22 


95 


.8157 


37 


28 


.96(36 


11 


62 


.9082 


22 


96 


.8118 


39 


29 


.9^7 


11 


G3 


.9059 


23 


97 


.8077 


41 


30 


.9646 


11 


64 


.9036 


23 


98 


.8034 


43 


31 


.9634 


12 


65 


.9013 


23 


99 


.7988 


46 


32 

33 


.9622 

.9609 


12 

13 


66 

67 


.6989 

.8965 


24 

24 


Pure ) 
Alcohol S 


.7939 ' 


49 



60. Table for reducing* tho atreng:th 
of Alcohol. Tbe following Table given by 
BooUi, shows the quantity of water must 
be added to alcohol of a given strength, in order 



to produce on alcohol of inferior strength. 



E crceutago of strongth of tbe stronger alco- 
ol to be diluted; the vertical columns 
below, denote tho volumes of water which 
must oe added to 100 volumes of k, in ord^ 



to produce a roirit of tbe Btrength indicated 
upper horUontal column contains the Jin the left baud col aiun. 



1 DeeM 
UtmethtD 
per eeot 


90 


, 85 


80 


75 


70 


65 


60 


, 55 


50 




I 6.56 




1 










1 




80 


13.79 


6.83 






1 










75 


21.89 


14.48 


7.20 




1 






1 




70 


31.03 


23.14 


15.^ 


7.64 


1 










65 


41.53 


33.03 


24.66 


16.37 


8.15 










60 


53.63 


44.48 


35.44 


26.47 


, 17.58 


8.56 








55 


67.87 


57.90 


48.07 


38.32 


28.63 


19.02 


9.47 


1 




50 


84.71 


73-90 


03.04 


52.43 


41.73 


31.25 


20.47 


10.35 




45 


105.34 


93.30 


81.:td 


69.54 


57-78 


40.09 


34.40 : 


22.90 


n.4i 


40 


130.80 


117.34 


104.01 


90.76 


77.58 


64.48 


51-4:1 


30.40 


25-L5 


35 


1G3.28 


146.01 


i:i2.86 


117.82 


102-64 


87.93 


73.08 


58.31 


42.59 


30 


203.22 


188.57 


171 -a% 


lf.:i.6i 


130.04 


118.94 


101.71 


84.54 


07.45 




266.12 


245- 15 


224.30 


20.1.5:1 


162.8:1 


102.21 


141. cr> 


121. IG 


100.73 


20 


335.80 


329.84 


:k>4-01 


270-26 


252.. 58 


22(>.98 


201.43 


175.96 


150.65 


13 


505.27 


471. 


43G.K.7 


402 -Jrl 


j :5CH-8:i 


334.01 


:i01.07 


207.29 


2.33.64 


10 


804.54 


1 753-65 


702-09 


7.52.21 


1 001. IU) 


551.00 


500.59 


4.' 0.19 


399.85 
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Illustration. If wo htro alcohal of 70 per 
Mnt. strength, and desire to redoce its 
strongrtli to 40 per cent.— we look for 40 in 
the left-hand culumu, and the fiernres on a 
lino with it in the column headed 70, we find 
to bo 77.50. Thia nhows that wc must add 
77.53, or a triflo over 77^ gallons of water to 
100 gallons of onr 70 per cent, alcohol, to pro- 
dneo a spirit of 40 per cent, strength. 

61 . Sydrometer for XdqiticU 
Lighter than Water. lu ^aume’s hyuroiu- 
eter for liquids lighter than water, the instm- 
ment is puised, so that the 0 of the scale U at 
the bottom of tlio stem, when it is floating in a 
solution of 1 ounce common salt in 0 ounces wa- 
ter, and the depth to which it ftinba 'm distilled 
water shows tlio 10th degree; the space be- 
tween those fi xod points bmngequall 7 di^ded. 

62. Table ahowing the Specl^c GraT* 
Ity corrSHi)ondiuff wWt the several degrees of 
Baum6's hydrometer for liquids lighter than 
water. 



D«srMB 

B»tua« 


Speolfle 

Qravitr. 


necroes 

Baumo 


SpeeiBe 

Gftvftr. 


60“ 


.745 


34“ 


.859 


59 


.749 


33 


.664 


58 


.753 


32 


.869 


57 


.757 


31 


.6T4 


56 


.760 


30 


.800 


55 1 


.764 


29 


.885 


54 


.768 


28 


.090 


53 


-773 


27 


.096 


52 


.777 


26 


.901 


51 


.761 


25 


.907 


50 


.785 


24 


.013 


4D 


.709 


23 


•910 


40 


.794 


22 


.924 


47 


.790 


21 


.9.10 


46 


.002 


20 


.936 


45 


.807 


19 


.942 


44 


.811 


18 


.948 


43 


.816 


17 


.954 


42 


.820 


IG 


.960 


41 


.825 


15 


.967 


40 


.030 


14 


.973 


39 


.034 


13 


.980 


33 


.839 


12 


.986 


37 


.844 


11 


.993 


30 


.649 


10 


1.000 


35 


.854 







63. Baum4*s Hydrometer for Liquide 
Heavier than Water. In the hjdrometer 
for liquids henrior Umn wat the position of 
the fixed points is rorersed; for me 0 is at 
the top of the stem, and denotes the lercl to 
which the hydrometer sicks in distilled water 
the 10th degree i$ lower down, and shows the 
level to which it sinks in the saline solution, 
and the graduation is continued downwards. 

64. Baumd’B Areometor, or Sacchaiv 
ometer for Liquida Heavier Water. 
This instrument is generally in uso iu this 
country and in France, when it is neceasarT 
to aseortaiu the Rtrea^h or density of a li- 

a uid heavier than water. In England, Twad* 
el’s hydrometer is mostly employed for the 

S 08 C. 13aum6’« instrument is principally 
by conf(5ctionors to tost tbo density of 
ayrup; also by brewers and distillers to din- 
oovor the quantity of wchariim matter ui 
wort; aud by semp manulutaurers and dyers 
to prove the strength of thdr lyus and dyeing 
niatcnnls. This variety of Banmd’s hy^m* 
eter is usually called a saccharoincter, and 
when pluD ged in p ure water Pahr. , m arka 

0 upou iu scale; in a solntlou containiug 15 
per cent, of comm on salt and 8T> of water by 
weight, it marks 15“ ; so that each degree on 
the acalo is meant to indicate a density cor- 
regionding to the percentage of the ealt. 

The temperature at which Banind’:^ bydrom* 



eter was originally adjusted was 54 p'abr.: 
it is now comuionlv adjusted to 50^ or CO^ 
Fahr.; hence arise the discrepancies observa- 
ble in the published tablas of tbo ^'correspond- 
ence between degrees of fiaumd's and real 
specific gran lies.'* 

65. Table ebowin^ the Specific Grav- 
ity corresMHdirig wtth the several degrees of 
Jlaume^s Eydtomoter for heavier ritaa 

water. 



Degreei of 
Boome. 


BpoctSc 

Oiavitr. 


Degrees of 
Buunij. 


6pecitc 

Ortvitr. 


0 


1000 1 


39 


1372 


1 


1007 


40 


1304 


2 


1014 


41 


1398 


3 


1022 


42 


1412 


4 


1029 


43 


1426 


5 


1036 


44 


1440 


6 


1044 


45 


1454 


7 


1052 


46 


1470 


8 


1060 


47 


14&) 


9 


1067 


48 


1501 


10 


1075 


49 


ISIG 


n 


1033 


50 


1532 


12 


1091 


51 


1549 


13 


HOD 


52 


1566 


14 


1106 


53 


1583 


15 


1116 


54 


1601 


16 


1125 


55 


1618 


17 


1134 


56 


1637 


18 


1143 


57 


1656 


19 


1152 


58 


1676 


20 


1161 


59 


1695 


21 


im 


60 


1715 


22 


1180 


61 


1736 


23 


1190 


62 


1758 


24 


1199 


63 


1779 


25 


1210 


64 


1801 


26 


mi 


65 




27 


1231 


06 


1047 


28 


1242 


67 


1872 


29 


1252 


68 


1897 


30 


1261 


09 


1921 


31 


1275 


70 


1946 


32 


128G 


71 


1974 


33 


1290 


72 


2002 


34 


1309 


73 


2031 


35 


1 1321 


74 


2059 


36 


1334 


75 


2087 


37 


1346 


76 


2116 


30 


1359 







66. To Convert Deerees Baum6 into 
Specific Gravity. 1. For liquids heavier 
than water. — Subtrart the degi^ of Baumd 
from 145, and divide into 145; tho quotient ta 
Uio Rpccihc gravitjr. 

II. Porllquidn ligb ter than woUr.^Add tho 
degree of Baiim6 to 130, aud divide it into 
140; tbo qootient is the specific gravity. 

67. To Convert Specific Gravi^ into 
Xlegreee Baumt. I. For liquids heavier 
tbau water. — Uividc the specific grunty into 
145, and enb tract from 145; the remainder 
is the dogm of Baam4. 

II. For Uqoids lighter than water.— Divide 
the specific gravity into 140 and subtract 130 
from the quotient^ the remainder will he the 
degree of Banmd. 

68. Twaddell'o Hydrometer. This 
Hydrometer is much os^ in the bleaching 
and dyeing establishments In Scotland, and 




grees of specific gravity adds 
tSraddeil's scale. ^ that, in order to find the 



1 deeree to 

•addell's scale. 

specific gravity corresponding to any degree 
or Twaadell’s scale, multiply the degree by 
6 end add 1000; thus, if this hydrometer 
shows 30^, 30 multiplied by 5 gives 1^, and 



lOOO odded makes 1150, the specific gravity. 
To find the degree of Twaddell corre^onding 
to any specific gravity, deduct lOOO from the 
speeme gravity, and divide the remamder by 
5; the quotient will bo the correspond^? de- 
gi^e of TwaddeD. 

Thus, if it bo required to find the degree of 
Twaddell correwondiag to 1150 specific grav- 
ity, deduct lOOO from 1150, ana divide the 
remsdnder, 150, by 5, and the quotient, 30, gives 
the degrees of Twaddell required. In this 
way the corresponding degrees of Twaddell 
and Baum6 can easily be found. Thus, 31 
degr»s of Baumd are equivalent to a specific 
gravity of 1275; and this, occording to tho 
above rule, will give .56 degrees Twaddell. 
By reversing this process, Twaddell can as 
r^dily bo reduced to Baumd. 



Acetimetry. The art of deter- 
A. TTiining the strength of acetic acid and 
vinegar. Several methods are employed for 
the puwao, basejl on— tho quantity of acid 
required for saturation the specific grav- 
ity after the liquid has been ncutralited with 
hydrate of limo;— and the simple specific 
gravity. In all these methods, account should 
be taken of any puneral acid which luuy have 
been added, as is common with vinegars, to 
impart artificial strength. 

70. To find the Cozoparative Weigbta 
of Dry amd Glacial Acetic Add. As 
both dry and glacial {or hydrated) ocetic acid 
arc referred to in many places, in siieaking 
of strengths, it may be convenient to know 
that 51 parts of dry acetic ocid arc equal to 
CO parts of glacial, (dec Ke. 81.) Henco the 
weight of glacial add multiplied by .8512, 
gives tho weight of dry acid; aud Iho weight 
of dry acid, multiplied by 1.1743 gives a very 
close approximation to the weight of olaciai 
acid. 

71. Pr ecautiona in Teating Acids. 1 1 

is essential to rucvcsb, iu testing acclic or 
other acids by saturation, to hit the exact 
point nfuou trail tali <m. It will lie funnel grn ally 
to simplify matters tn tint with litmus (see So. 
78) cither tbo samplo uuder exurninuikm, or 
the test liquid; but when litmus is used, it is 
adyisablo to apply a pcutic heat to the test 
tube when saturation appears v curly reached; 
the heal will expo) fmm the liquor the free 
carbonic acid, which iudf has the properly 
of reddening liuuua. glass or wooden rod 
should be used for stirring, and the test liquid 
added drop hr drop. 

72. To find the strength of Acetio 
Add by ita Saturating Power. Dissolve 
11)64 grains pure crystoltired bicarbonate of 
potass in a nUle water; add to tbo solution 
sufficient water to make np exactly 1000 min- 
ims, or the 100 divisions of an acidimeteTf a 
equated glass tube of 100 divisionB, each 
di vi bion representio g 10 minima. ( See illvs tra- 
tions, So. 82.) A solution is thus fonned, 
which, when added by degrees to 100 minima 
of the acetic acid or vinegar onder examina- 
Uon, until the latter Is exactly satorated, 
indicates the exact amount of acid present in 
the sample. Bach minim of the alkane solu- 
tion thus employed represents 1 per cent, of 
d^ acetic acid. The test liquid m ust be add ed 
a drop at a time to avoid tne risk of loss by 
excessive eflervescencc. 

78. To find the atrength of strong 
Acetic Acid. If strong acetic acid be under 
inspection, it will be found convenient, pro- 
vionaiy to testing it, to dilate it with from S 
to 8 times its weight of distilled water, ac- 
oo^Dg to i U degree of concentration. Di Into 
acid and vinegar require no farther dilution. 
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loBtead of 196i grams erystalliied bicar- 
bonate of potaSBa> may be need either 135 
grains dry (aee Ko. 12) carbonate of potasaa^ 
281 grains crystallized carbonate of soda, or 
104 graina dnj carbonate of soda. (See No* 
80.) 

By using 98^ gnuns (half the quantity) of 
tbo bicarbonate of potassa, vc obtam a 
still more delicate test liquid; as each minim 
used for saturating a sample of acid will rep- 
resent only i of 1 per cent, of dry acid. 

74. To fltid the atrengrtli of Acetao 
Acid by Saturation ^tbout an Addi- 
metor. The foregoing method can also be 
applied to test by weight, instead of by an 
oci dimeter; 1000 grains uf the test liquid are 
used in testing 100 grains of acid. Every 
grain of the test liquid necessary to produce 
saturation indicates grain of dry add, and 
every ten grains are equal to 1 per cent. 
Schuster's flikalixueicr is a convenient instru- 
ment for this process. (jSce No, 82.) 1000 
grains of tbo test liquid are introduced into 
the alkalimeter, and the whole weighed; the 
weight of the bottle and solution, alter using 
such portion of iU contents ua is required for 
tOKtinp, deducted from the previous weight of 
tho whole, gives tho exact quantity in grains 
of tho solution consumed; this, divided by 10, 
gives the percentage of acid in the sample 
tested . Thi s metht^d odm its of gre at accuracy. 

76. Practical test of the strength of 
Acetic Acid. A le^s accurate, but more 
c<uiveniont method for practical purpose*, is 
aifullows:— To lOOor 1000 parts (or grains) 
of a Kaniplo under inspection, add cautiously 
from a weighed quantity of powdered pure 
(fry blcarboiiato of potassa, FUtficient to pro- 
duce cxocl nentmlizatior; carefully rc-w«jgh 
the bioarboualo uii consumed. Double the 
loHS in grams will indicate the percentage of 
acid iu tho liquid tosud. 

76. tJre^sTestof the strength of Acet- 
ic Acid. Vvii'd tert gives vc*r>* accurate re- 

if tho anmionia employed U of the 
jjropur specific gravity, To 1(K» grains of a 
suuii»iti, very bUghUy reddened with neutral 
rblue) tinetoro of litmus, add liquor of am- 
monia of specific gravity .992 from an ocidime- 
ter (eee No. 8i) until perfect neutralization is 
effeoted, indicated by tbo original blue color 
of the litmus being restored. Tho number of 
ooidimetrio divisions of ammonia expended, 
multiplied by 51 (for dry) or by GO ^ for f;lacial) 
and the product divided by 100, will give, re- 
■pootlvofy, thy percentage of dry vT glacial 
acid in tho saniplo. Thus:— if a samplo of 
viuezar takes 10 ocidimetrio divisions oi am- 
monia to neutralize it, then 10 multiplied by 
61, and divided by 100, gives 5.10, oqui valent 
to 5f'^ per cent, of dry acid: — or, lO multi- 
plied by 60 and divided by 100, gives 6 per 
cent. OI glacial or hydrated acid in the sample. 

77. ure’s Test* by Ghidiu, of the 
atnngth of Acetic Add. l^e some 
strongCb of ammonia is to bo used in the 
ocidime ter as in tho preceding test, and the 
number of grain- measures of ammonia em- 
ployed for a multiplier instead of aeidimetric 
m visions. The only difforonce is, that the 
product iu each case must be divide by 1000 

of 100, to give the percentage of add. 



tion is resorted to, depends greatly on 
exact point of neutralisation, as already re- 
mark ea under tbe head of Acethnetry. The 
proper point is arrived at when the liquid, af- 
ter being slightly heated, ceases to redden 
litmus, or does not alter the oolor of tonneiic 
paper (tee Teel Papere) ; if it turns the lat- 
ter brown, too much iest-Uqnid has been 
added, ana the operation be^mes useless. 
A good method is to tint either tbe acid sam- 
ple or tbe test-liquid with a few drops of lit- 
mns No. 71), when the reddish ^ade 
will gradually deepen to purple as the point of 
saturation is approached, and tiio blue color 
be restored as soon as that point is reached. 

TO. To test tho strength of an Add 
by Saturation. Place in a test tube 100 
grains of tbo acid to be examined ; if the acid 
be liquid, dUnte it-~if solid, dissolve it — in 6 
or 8 umes its weight of distilled water. Then 
exactly neotroUxe it with an alkali added drop 
by drop. The known quantity of alkali con- 
sumed for this purpose represents an oquiy- 
alent quantity of the actual odd conuioM in 
the test tube. Tbe common practice is to 
dissolve I equivalent (eee No. 80) of an alka- 
line test in voter, and to make up the solu- 
tion to lOOOgrmas (100 ocidimetrio divisions). 
The eqalv^ent value of the test-liquid is then 
100; hence, the quantity of tho sample tested 
will bear the same proportion to tiie equiva- 
lent number (see No. 81 ) of tbe acid under ex- 
amioatioD, tl^t tbe oddimetric divitions of 
the test- liquid consumed, bear to the neresnt- 
age of acid sought. For example : Suppose 
100 graios of a sample of sulphuric acid re- 
quire 60 oddimetne divutions (600 grams} of 
the Ust-Uquid tu neutroUze them; what is 

tbe peroentoco of the acidi Tho equivalent 
of dry sulphuric acid is 40 (see No. 81); 
therelore by the rule of proportion, siDce 
100 : 40 : : 00 : 24, tbe samjde contains 24 per 



Acidimctry. The estimation of 
tbe quantity of an add contained in 
any given sample. 

The methods used ore founded chiefly on 
tbs c-apadty of acids to saturate or neutralise 
alkaline bases ; and, iu some of the liquid 
acids, on specific gravity. 

The accuracy of tho tests, when oatora- 



oent of dry sulpburio acid. 

In this motb<M tbe choice of tbo re-agest 
must depend on the operator. Some prefer 
the ammonia test (see Jffo. 76), which Is very 
convenient and eoKily applieu; others give a 
preferoDCo to bicarbonate or carbon alos of po* 
tasaa or soda. Whichever be adopted, it must 
bo perfectly pore. A tost solution, once core- 
folly prepi^ of tbo proper strength, may be 
kept onbaniied for any length of timo in a 
stoppered bottle, and will bo always ready for 
apimcatioQ. 

80. Table of £quiwalenta of AiVaiu, 



Pure ammonia 17 

Dry carbonate of soda 53 

CrysUllized carbonate of soda.. .143 
CrystalHxed bicarbonate of soda. . 84 

Dry carbonate of potaesa 69 

Cryst^lixed carbonate of potossa. 87 
Crystallised bicarbonate of potossa 100 

Pure or caustic soda 31 

Pure or caustic potash 47 

Sesqaicorbonate of soda 05 

KcuCrol carbonate of anunoma.. 43^ 
Sesqnicarbonate of ammonia.... 59 
Bicarbonate of ammonia 79 

1000 groin measures of pure water of am- 
monia of specific gravity .992, contain 17 
grains or lequivoldht of pure go^us ammo- 
nia. 

It is understood that oU ciystols most be 
perfectly free from attached water, but not in 
the least effloresced. 

81. Table of Squiwalenta of Acido. 
This table is based on the foregoing table of 
slkf Jiff ; so that, for instance, 1 eqtuvalent (17 
groins} of pure ammonia will exactly neutiw- 
M 1 equivalent (^ groins) dry carbonic acid, 
Ac. 



Gaim 

Anhydrous acetic acid 51 

Hydrated or crystallized acetic acid ... 60 

Dry benzoic acid 113 

GiystalUzed benzoic acid 122 

Dry boreeic acid 35 

Crystallized borocic odd 62 

Dry carbonic acid 22 

Dry citric acid 50 

Cr^tallized citric acid 67 

Dry hydrochloric odd 3IH 

liquid hydrochloric acid (sp. gr. 1 .16 }. . 109 

Dry maim acid 58 

D^ nitric acid 54 

Liouid nitric acid (sp. gr. 1.5) 67 

“ » (ep. gr.1.42) 9l» 

Dry oxalic acid 30 

Crystallized oxalic acid 63 

Dry sulphuric odd 40 

liquid sulphuric acid (sp. gr. 1.845. . . 49 

Dry tartaric odd 66 

CrystaUized tartaric acid... 75 

88. Addimetar. An acidimot^ u a 
gloBS tube, graduated with 100 dividons, 
each division representing 10 gralaa of dis- 
tilled water, termed groin measures. The 
oddimeterift used for resting OcuU and olko- 
hs, and is usually furniBbed with a lip for con- 
venience in pounng by drops. Where great 
dttlicocy is i^ulred in pounng or dropping 
various appliances are resorted to, by which 
the outward flow can be instantly arrested, 
merely by placin|t the finger or thumb on an 
orifice urrauged lor tho in^ss of air. In tbe 
illustrations, c denotes the place of egress for 



Fig. 1. Fig. 2. Fig. 2. Fig. 4. 

the costainod liquid ; 5, tbo orifice for the in- 
gress of air, to be stopped by tbe finger cr 
^nmb; in I^g. 2, both orifices are in a hol- 
low movable stopper; in Fig. 4, tbe air-hole 



on^ is in tho stopper, a. 

^g. 1 Tcprosenta Gay Lubsoc* 8 Pouret. 

Fig. 2f ormandy’s modification of Schus- 



ter's Alkalimeter. 

Fig. 3, Birck'fi Alkalimeter. 

Fiy. 4 is a simple ocidimeter, with a stop- 
per httod to it, having a groove to correspond 
with tho lip, and a vent-nole drilled through 
it to admit the eix. 

These modifications of the simple aoidime- 
ter are employed to allow of the test-liquid be- 
ing added a oingle drop at a time, wnich is 
absolutely necessoir during the first part of 
the process, to prevent undue efiervescence, 
and conseqnent dang^ of loss of the liquid ; 
and in the latter part it is equally indispensa- 
ble in order to att^n exact saturation. They 
dispense with the uso of a sirearate ])ipette, 

3 , in fact, acidimeters an(T pipettes com- 

, 
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Ika/lim Stry « The method of 

estimating the Btrength of alkalis. The 
prooesses ased are tho same as in acidimetry; 
only that the unkno-wii quantUj sought is an 
alkaii» and the test appned Ja an acid. The 
test acid is 1 equlTalent (40 grains, see Ah. 
81) of sulphuric acid sp. gr. 1.02S at 60^ Pahr. 
inserted lu an acidimeter {see Ao. d2) and 
made up with distilled water to 100 acidinietric 
divinion^. 

84. To find the atrengi^ of an Anrf,T i 
Place lOU grains of tho alkali in a tube, and 
agitato it with about } ounce hot water. 
M'hon i<e tiled, pour off the clear into a vessel 
for trial. Itcpeat this process until nothing 
sulublo romains in the test tnhe, shown bp 
the last washing not affecting the color of 
turmonc paper. Caro must be taken not to 
wa^ic the smallest portion of the liquid, as it 
would render tho results inaccurate. 

Next, neutralise the alkaline solntion 

bp adding sumcieot of tho test acid drop br 
drop. If tho satnration is complete, it will 
neither turn litmns paper red, nor tonnerie 
paper brown. (Sec Ao. 7fl.) The weight of 
aikali tested, beam the some relation to iu 
Keiffht (see Kc. tiO), that the acidi- 
metric dirisionsof acid used, do to the percent- 
age of alkali sought. 

Thus:— If wc lest LOO grains of potash and 
find it requires 35 addimetric divisions often 
Qcid to saturate it, we refer to table No. 80, 
and find that the equivalent of pure potash 
is 47 grains. Then lOO : 47 : : 35 : 16.4a. 

That is, the sample of potash under ezanH 
inatioQ contains nearlf 1^ per cent, of pars 
potash. (See Ao. 587.) 



T he Thermometer, in 

Fahrenheit’s Thermometer, which is 
universally employed in this country and 
Great Britain, toe freezing point of water is 
placed at and the bailing point at 212^ 
and tho number of interrening uegreea ia IbO. 

Tho Centigrade thermometer, which has 
l(»ng been used in Sweden under the name 
of Colsiuts' thermometer, and is now employed 
on tho continent of Europe generally, marks 
the (Veering point at 2ero or 0^. and tho boil- 
ing point at loo®. 

In Reaumur’s thermometer, used in Prance 
before the revolution, the freoriog point is 
ZerOf and tho boiling point 80®. 

Degrees below zero are distinguished by 
preim^ the minus sign, ihns — ; so that 
— 17® rohr. represent a tempermture of 17^ 
lower than sero, equivalent to 49 degrees 
below fVcezmg point. 



86. To Oonwert dMrees of Centi- 
grade into degrees of nhreniieit. Mui- 
Uply the degrees of Centigrade by 9, and di- 
Tide the res^t by 5: — then add 32. 

Thus: lo liuu Uie degrees of Fahrenheit 
equivalent to 30 degrees of Centigrade. 



30 degrees Centigrade 
kfnlripUed by 9 

Divided hy 6)270 



54 

Add 32 

Answer, 86 degrees FebrenheiC 



87. To reduce degrees of Fahrenheit 
to the correspoxkdmg degrees of Centi- 
grade. Reverse the above proeem— -First 
deduct 32 Crom tbp. degrees of Fahrenheit* 
then mnlUply the difference hy and lastly 



divide the result by 9. 

Thus, 86 degrees Fahrenheit, 
Deduct 32 

54 

kCultipIied by 5 

Divided by 9)270 

Anaver« 30 degrees CentigiadA 

S8. To Reduce degreee of Raatimur 
to the corraepoBdiag degreea of Fahren- 
heit. Multiply the degrees of Reaumur by 
9, divide the result by 4, end then add 32. 

Thus, 24® Reaumur. 

Multiplied by 9 

Divided by 4)216 

54 

Add 32 

Answer, 86® Fahrenheit. 

89. To reduce d egr e ea of Fahrenheit 
to corrMpoBdi]^ degreea of Reaumur. 
Reverse the above process. 

90. To reduce deugreee of Reaumur 
to OentiAade. Add to the degrees of 
Beaumor ueir one-fourUi part. 

Thus, 40® Reaumur. 

Add oue-foorth, 10 

Answer 50® CenUgrade. 

91. To reduce degrees of Centigrade 
to Reaumur. Deduct ooe-fiAb part 

Thus, 50® centigrade 
Deduct one-fifth 10 

Answer, 40® Reauajur. 



99, Table of correeponding degrees 
of Fahrenheit, Reaumur and the Centi- 
grade« 





FahiuMt 




OsBttands. 


Boiling. 


212 


80 


100 


203 


76 


95 




194 


72 


90 




185 


68 


1 85 




176 


64 


80 




167 


60 


75 




158 


56 


70 




149 


G2 


65 




140 


48 


60 




131 


44 


55 




122 


40 


50 




m 


36 


45 




KM 


32 


40 




95 


28 


35 




86 


24 


30 




77 


20 


2$ 




68 


16 


20 




59 


12 


15 




50 


6 


10 




41 


4 


5 


Froeimg. 


32 


0 


0 




23 


— 4 


— 6 




14 


— 8 


— 10 




5 


— 12 


— 15 




4 


— 16 


—20 




— 13 


—20 


—25 




— 22 


—24 


— 30 




—31 


—28 


— 36 




— 40 


— 32 


-40 


All intermediate degrees can 
by the preoedlng ziilee. 


be obtained 



B itters. Bitters arc considorod as 
tonic and stomachic, and to improve 
tho appetite when taken in mudoration. The 
best tune is early in the morning, or an hour 
before meals. An excessive use of bitters 
tends to weaken tho stomach. They should 
not be taken for a longer period than a fort- 
night at one time, allowing a similar period 
to el^yae before again having recourse to 
them. 

815. To Mahd French Cognac Bit- 
tore. Take H pouuds each rod Peruvian 
bark, calisaya bark, bitter orange peui, aud 
sweet orann peel; 2 ounces calamus root ; 4 
ounces oaruamom soeds; 1 ^ ounces each cin- 
namon, cloves, and nutmegs; 4 ouucoa earn* 
way and 3 pounds wild cherry bark. 
Pound all these Ingredients to a coarse powder 
and steep for 15 days in 45 gallons proof 
spirit (or 69 gallons spirit 25 below proof)| 
stirring occasionally. Then rack it off, and 
mix sracient caramel (sm Na. G04) to uiuko 
it a dark red; add 15 pouuds white eugitr dis- 
solved iu 15 gallons water; lot Iho wholo 
settle, then filter. If tho bitters arc required 
U\ bo of an ambov cidor, omit tho wild cherry 
bark aud tho caramel colon ug. 

816. To Make Angostura Bitten. 
Tuko 4 ouuccs goution ruot; 10 ounces each 
colisAja bark, Cauada snuko-root, Virginia 
suuke-rout, Uquorico root, yellow bark, allspice, 
dandelion root, aud hngostura bark ; C ounces 
cardamom seeds; 4 ounces each balsam of tolu, 
oraugetis, Turkey rhnbarb, and galonga; 1 
pound orange peel ; 1 pound alkauet root; U 
ounces caraway seed ; 1^ ounces cinnamon ; i 
ounce cloves; 2 mmcosoatb mitmogs, coriander 
seed, catechu, aud wormwood ; 1 ounce macc; 
H ponuds rod saundors, and 8 ovmooa curcuma. 
Pound those ingredients and steep them as iu 
tho last receipt, in 50 gullous spirit; aud, be- 
fore filtering, add 30 mmnds honey. 

617. Ain aeon bittera. Take 90 gal- 
lons plMn proof spirit; 3^ pounds rod Peru- 
viau bark ; 3^ pounds calisaya bark ; 11 

S ounds calamus root ; 4) pouuds orango pool ; 

ionuoes cinnamon; 3 ft ounces cloves: 31 oun- 
ces nutmeg; 2 ounces cassia buds; Gl pounds 
rod saundors. First mash all the ingredients, 

S ut them in tho spirit, and let them infUse 14 
ays, boing careful to stir tho uiixturo well 
twice every day. Thou rack off and color 
with 11 pmU brandy coloring, to get a dork 
red tint. 8tir i hour. Dissolve 30 pouuds 
white sugar iu 30 gallons water; odd, and 
again stir 1 hour. Let tho inixtnro rest 4 or 5 
days, and when bright, bottle. If tho red 
saunders is not usod, tho color be a bright 
amber. This is tho Duost bitters iu tbo 
market. Compouudod according to tbo above 
directions, tbo dealer will obtoiu 120 gallons 
25 bo) ow proof. 

818, Boker*a Bittara, Takn 1 ( nnnr^ 
quassio ; 1 1 ounces c^alamus ; 1 1 ounces 

catechu (powdered) ; 1 ounco cardamom ; 2 
ounces dried orauge peel. Maocrato the 
above 10 days iu i ^llou stroug whiskey, aud 
thou filler aud odd 2 nllons water. Color 
with mallow or malva flowers. 

819. Btoughton Bitters. To 12 pounds 
dry orango peel, 3 pounds Virginia snako- 
root, 1 pound Anienoou saffron, 16 ponuds 
gentian root, odd 1 pound saundors. 

Grind oil iho above ingredients to a coarso 
powder, and mocorato for 10 days in 20 gal- 
(ous 65 per cent, alcohol, then filter. 

620. Stoughton Bitten. (Another 

Receipt.) 2 pounds glnsiug ; 2 pouuds gen- 
tian r<H>t ; It pounds dry orango peel ; i 
pound Virginia snake-rout; 1 ounco quasida; 
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} pouud clovod} 3 ouDcca red eauaders wcuid; 

J galluQS alcohol per cout.; 3 gallons soft 
wutor. Qhud ail the ingrediunU to coarse 
powder, infuse ID days, and filter. 

821. Wild Cherry Bittere. Toko of 
wild cherrv hark, 4 poundn ; ^naw rine 
(^Partridge Ijcrry), I pound; Juniper hertica, 
a ounces. Pour boiling water OTcr tbo alxiTO 
and lot it staud for 24 hours ; strain, and pour 
again boiling water on the ingredients; let 
it xnacorato for 12 hours, then express and 
filter through paper, so that the wholo wiU 
mako 5 gailousi to whioh odd of sngor, 
pounds; molasses, 1| gallons; tincture ol 
poach kernels, 6 ounces ; tmotare of pnckly 
ash berriejrf, 3 ounce Ab*rth<jl, 2 

822. To Mftke Peruvian Bitter a. 
Take 8 uuucus lud I^iuviau bark, 6 ouucub 
omngo peel ; 1 i drnchins each cinnamon, doves, 
and uutmeg ; and 95 cayonnu |>eppcr seeds. 
InfuBO thorn, wdl hruit^cd, in @ gdlous proc»f 
«>irits, for ID to 20 days, stirring every day. 
Draw off and filter. 

823. Brandy Bitters. Grind U» cctorsc 
powder 3 uouudH guntiun rc»ot, 2 pounds dry 
oraugo peel, 1 pouudourdammiu>oc<Ju,2(iunooii 
ciunaimm, 2 ouncoi cochineal. lufuso 10 
tla/H iu 1 gallon brandy, h gallons water, aud 
filter. 

624. Nonpareil Bitters. Orliid to 
coarse powder 2 ounces iVruviau bark, t 
ouQCO sweat orougc pool, i ounce bitter 
orange pcol, 25 gmins ciuimimm, 25 gnutiH 
oloros, 25 grainn nutmeg, 15 eayentie newlx. 
iDfhso ton days in 2 gulUnts (15 per cunt, uluo* 
faul. then filter. 

^0. Spanish Bitters. Grind to coarne 
powder 5 ounces jmJypmiy, 0 omices caUnuH 
root, HouneoH orn:^ r(Hit, 2i ounCuM coriamler 
Koed, 1 ounoo cenluuriuui, 3 mmcu«i oi*ango 
poe), 2 ounces Gonnau camomile Ho worn; 
thou macerate with 4} gallunH 25 per ccul. 
alouhol and mid gulloiH water and li 
ou ivuoH of sn gar. Ki 1 U; y an d ctjlor Uru wu . 

826. Aromatic Bitters. MoccrotoSI 
pounds gnmml dried small orangn apples, t 
pound ground dried otimgo |hm][, 2 ouucon 

E uud dried calamus nmt, 2 ounces gniuud 
m 1 pimpiuolla root, 1 ounce OT»uud dried 
ont bops, tor 14 days, wuh ID gations of spirit 
At 45 per cont; pross, and ^uld 2^ pints browu 
sugar wyrup. Filter. Color dork brown. 

827. Stomach Bitters. Grind to a 
coarse powder i pound cant am om seeds, 4 
pouud nutmegs, i p(»uijJ graiuH of Panulixo, I 
p(»uud cinnamon, i pouud cluvee, 4 pound 
ginger, 4 pound golaugo, 4 pound oroogo nect, 
4 pouud leuiou peel ; thou uioeorato witn 4| 
gallons 05 ])cr cent, alcohol, and add a t<yrup 
luodo c>r4i golluns water oud 12 ponndi sugar; 
then filter. 

628. Hamburg Bitters. Criud to a 
coorso ptrwiler 2 ouncce agaric, 5 ounces clO' 
nannm, 4 ounces cassia bud^ i ounce graius 
of Parodiao, 3 ounces quoajsia wood, 4 <»uueo 
cardaiuom seeds, 3 ounces genUan root, 3 
ounces orange apples dried, 11 ounces orange 
pool; mocoi ate with 44 gallons 35 per cunt, 
olcubul, mixed with 54 gallons water; odd 2| 
ounces ac<di o other. C( * I or brown . 

629. Bitters mode with Essences. 
40 gallons proof spirit, I drachm oil of anise, 
1 urocbui oil of caraway, 1 drachm oil of 
olovoB, 1 drachm oil of lemuu, 1 drachm oil of 
orange 1 drachm oil of cinnamon, 1 drachm 
oil of bitter almonds, 1 gallon sugar Fyrup. 
Out tho oils iu 35 per cent, alcohol, and mix. 
Color with brandy coloring. 

630. Bitter Filter. A Quo bitter filter 
may bo made according to fig. 5, No. 17. 

881. Oran^Bitt^a. Macerate 6 poimdB 
orange pool for 24 hours with 1 gallon water, 
cut tbo yellow part of tho peel from off the 



white, and chop it fine ; macerate with 4| 
gallons 35 per cent alcohol for two weeks, 
or ‘displace \sco No. 41); then odd a symp 
mode of 44 ^lons water and 16 poonds sugar. 
Filter throng Canton flazme]. 



Aromatic Vinega^Vinai- 
jt\. sre Aromatiq.ue. This 

is a coTn^'und of strong acetic acid with cer- 
taiu powerful essential oils. To produce the 
finer quabties of on>matic rinenr, glacial 
ace dc aci d must alone bo em ployed. A romat- 
tc vinegar is used as a pnngcni and refreshing 
nasal lUmulantin loogifor, fAinhioap, nervona 
headaches, dimness of sight, Ac. For this 
purpusu it is geueially dropped on a vraall 
piece of sponge placed iu a stoppered bottle, 
or a vinaigrette, which is only smelt at. It 
fonus a Qscfnl caustic for warts and rom*. 
As it is highly corr<«tvc, it shonid lie kept 
from cootact with the skin uiid dolbes. 
(Cooicf/.) 

108A Fine Aromatic Vinegar. Take 
of glocial ooctio acid, 1 ponud avoirdnpoia; 
rectified spirit, 2 Imp^al fluid ounces; cam- 
phor (pure, crashed emalJ), 2i ounces ; oil of 
cloTOS (finest), U drachms; oil of roaexnary, 
1 drachm ; oil of bergamot, oil of cinnamon, 
oil of lavender, oil of pimento, neroli (or es- 
sence do petit-grain), of each, ( drachm ; mix 
(in a stoppered bottle), and agitate until the 
o-holo of tho cooipbor is dissolved. Very 
fmo. luid highly esteemed. 

1085. Aroxnatic Visegar. Take of 
camphor, 1 onuce QVi>inlopoia;oil of clov^ 1 
drocom; oil of codrat, and lavender (Mitch- 
am), of i*och 40 grains; oil of bergamot and 
thyme, of eocb 20 gtoina; oil of cinnamon, 10 
groins; glacial acetic add, 4 ponnd; mix as 
before. Very fine. 

1086. Henry*# Aromatic Vinegar. 
This resembles the preoeding, except iu being 
strongly scented with tho oils of cloves, lav- 
coder, roeemory, and calamus orumaiicua 
only. 

1087. Vinaigre Aromatiqua, Tsk o of 
camphor, 1 ounce avoirdupois; oil of cloves, 
15 groins; oil of cinnamon, 10 grains; oil ci 
lavender f English), 5 or 6 gmns: glacial 
acetic neia, 4 pint. As tho last. Jt is im- 
proved by doubuog tho quantitiea of tbo ea- 
se utial oils. 

1068. Acetic Perfume#. Tbo st room 
aromatic or perfumed vinegora foil imder ihii 
cloAS of proporatiuna ; as do also various 
oapHts and caux (olcouliqnes) to which a 
marked acetic odor bos been given by the 
addition of concentrated acetic acid. Tbo 
Utter may be cooveniently prepared by 
simply ad^g 1 to 14 fluid ounoes of glodol 
ncetk acid to each 4 plot of scented spirit. 
Pur aoetio oau do Cologne and other like per- 
fumes, 14 to 2 ounces of acid, per pint, la ^n- 
erolly snfficieDt 



jnsUing Sd^lts. Sesquicorbon- 
ate ol* ammonia commonly poises under 
this name, and. with the addition of a few 
drop 4 of essential oil, U froqucutly employed 
to till amelliug bottles. Its pungency, how- 
ever, is neither so great nor to dun^lo os that 
of the true or nentral carlKmato of ammonia 
latter sidt continuen unchanged in com- 
position, oud preserves its pung^cy os Jong 
as a particle m it remtuns novolatilucd. Tho 
portion only which flies off suffers decompod- 
tjon 03 it Tolotilixcs, separa^g into goseons 
ammonia and carbonic odd. Tlio pungency 
of the sesQuicorhonoto, on tho other bund, de- 



pends solely on its gradual decom portion, in 
the solid state, into carbonate of ammonia, 
which flies off under exposure to the air; and 
into bicarbonate of ammonia, which is moch 
less volatile and only Kligbtly pungent, and 
which remains behind; the weight of the lat- 
ter being far greater than one-half the weight 
of the original salt. Carbonate of ammonia, 
and not tbo scsqoicarbouate, should, therefore, 
be alone used in filling emelling bottles, if a 
Rtrong, agfocable, and dnrablo pungency be 
desired. It is cmplovod, either directly or in- 
directly, by the lauHcro of all tho more ea 
teemed smoliing salts of tbo day; and tbolr 
prodecossors ebS tho same, even long before 
ihe chAmUtry nf f.ho two aalt«, and tbn ration- 
ale of the properties which cause a preference 
fur the one, wore knirwn. (OooUif.) 

low. Fin# Smelling Salt#. Take of 
oorboDaie of ammonia (cniabod Email), 1 
pound avoirdupois; oil of I avend «r ( M i ti'h am^ , 
oU of bergamot, of cooh 1 Imperial fimd 
ounce; oil of cloves, 2 fluid drauhius; oil of 
cassia, 1 fi old drachm. Rub thorn thoroughly 
togeUior, sublimwat a very gentle beat into 
a wdl cooled recsiveri and at ouco put tho 
prod not into a well -stoppered bottle, nr bot* 
ties. The sublimation smy be omitted, bnt 
the quality of the product Buffers. This is 
variso in some samplos, by snbatituti^ 1 
OQDOO of oil <»f lemon, or a little of tho oils of 
rosemary and sweet flog (calamus aromations), 
for tho nils of cloves and cassia ; or by adding 
(after sabUmation) a dash (2 or 3 drops per 
Uiltle) uf (»seucii uf irm^k or essence royale. 

1091. SmalliB? 8alt#. As beforo, bot 
taking as perfume, oil of bergamot, 2 fluid 
ounoes; oil of rerbono, 4 ^uid oanoo; attar of 
rosos, 1 to 2 (Iraohms. It is varied as in tho 
Uit 

1093. Smelling Salts. Same as No. 
1D90, but tilling oil uf bergamot and lemon, 
of ooob, 4 fluia ouuco ; ossenco do noUt-grain, 
3 fluid drachms; oil of cloves and cassia, of 
each, 1 fluid drachm; varied, os before, at will. 

1093. Imexhaixstibl# Smelling Balts. 
Take 1 pint liquid ammonia, 1 drachm altar 
of rosemary, 1 drachm attar of lavender, 4 
diachm aUar of bergamot, opd 4 drochtn attar 
of cloves. Mix together by agitation in a 
TSiy strong, well-stoppered bottle. To prepare 
a smelling-bottle of tnis mixtnre, fill a stopper- 
bottle with pieocs of sponge, previously well 
beaten, washed and dried ; pour into the bot- 
tle os much of tbo mixture as tbo sponge will 
absorb, but not sufficient fur a drop to escape 
if the lioUlc Ih? inverted. 

1094. Aromatic Spirit of Ammonia. 
Tako of carbonotc of nimnouia, 8 o uncos 
avolrOupoiK ; strong liquor uf ammonia (-H82) 
4 Imperial naid ounces; vointilo nil of nut- 
meg. 4 fluid drachms; oil of lemon, 6 fluid 
drachms; rectifiod spirit, G pints; water, 3 
pint^ : mix, and distill 7 pints. Sjiecific grav- 
ity .870. Tb i 8 is uo w tho only autb ori sod lorm- 
u JO. T^e pn^uct i s cscelleut, uud very agree - 
i^lc in use. (ffr. Ph.) 

1M5, Ammooiatad Perfumes. These 
arc prepared by cither adding strong liquor of 
ammonia to the liquid perfumes (caux, e sprits, 
Ac.,) in Rufficient quantity to impart to them 
a pungent ammuniacal odor, or by adding to 
the articles, before distillation, the ingredieDt# 
that, by their mutual reaction, prodhee am- 
monia. Id the former c osc, 4 to 1 4 fiui d < inncea 
of liqnor of ammouia (.880-. 882), per pint, 
will M required, oeconling to tho nature of 
tho preparation and tbo degree of pangency 
desired ; and in general, when much essentiu 
ofl is present, a spirit of higher strength than 
usual should be employea for the esprit, to 
compensate for its subsequent dilution l>j the 
ammonia. Is the other cose, 4 to 5 drachms 
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of ti&\ ivmioaQiac, and 7 to 8 drachms of car- 
bonate of potash for each pint of the product 
intended to bo drawn orer, are misra with 
the cold in^edicnta just l>c.fore distil I atioiu 
For this use the liquor of ammonia most be 
perfectly free from tarry or empyreumatio 
matter, and bare a purely ammoniacal odor. 

1096. Ammoaiated £au de Col^ne; 
Ammomacal Cologne Water. Ar a per- 
fume, this is best prepared by either of the 
methods noticed tinder ammoniated perfiunefl. 
It is now rery es tensive] y employed as a anb- 
atitute for spirit of sal volatile. When in- 
tended for use in this way, a more aneeable 
and offeciivo article may be produced oy add- 
ing 1 ounce of carbonate (scsqni carbon ate) of 
ammonia, aud i Quid ounce of the strong 
liquor of ammonia to each pint of the prodnet, 
or iutended product, which will then have 
about the strenj^tb of the ofUcinal spirit of sal 
volatile (spiritus ammouise aromaticus) of the 
British Pq. That <»f the stores has usually 
only little more than half this strength. 

1097. Sfru de Lavande Ammonia-* 
cale. To cacl) Imperial pint of oau de la 
vandc (see Nv. Ud9). add ofliquor of ammonia 
(.8^., 882), 1 to 1 fluid ounce. 

1098. Ammoniacal Lavender Water. 
Take of oil of lavender (Cuglish) 1 fluid 
ounce; spirit of ammonia ^austic) 1| pints; 
mix. The product is the officinal preparation 
of th c Fren cb . 17 sod an a sti mu lating pungent 
scent, in fainting, headaches, Jkc. 



Alcohol Is a light, tnna. 
/A parent, oolorless, volatile, inflanunabla 
fluid; mixes in oil proportions with water, 
with cvolntioD of heat and condensation of 
the mixture, but some hours olapso before the 
nuiou conipleto. It dissolven redos, enen- 
tial oils A'o. 940), camphor, bitumoo, 
soaprt, sugar, the alkaloids, wax, spennaced« 
ami various other substaacefl. Boils at 172®, 
and in a vacuum at 56® Fahr.j curdles milk; 
ct«agulatcs albumen, and separates both etaren 
and gum from their mucilages ; uncongealablo 
by cold ; powerfully antiseptic to animal or 
Tcffctablo substances immersed in It; with 
ac i <1 s i t form s cth ers . I ts c vaporotion , H ko that 
0 f ether, p rod u ccs 5 ntenso cold . By ucder«ing 
the acetic fermentation it is converted into 
vinegar. Dilute alcohol mt,y bo procured bv 
the orfliiiary process of distillation, from o« 
fermented hquors ; when drawn from wine^ a§ 
iu Franco, it is called brandy ; whoa from noe, 
US in tho East Indies, it is called arr^k or 
toddy; when from groin or malt, oa in tho 
United States or Great Britain, it is colled 
whiskey, and when from molasses or tho jTiic6 
tpf the Bugor-ceme, as in tho TTost Indies, it ia 
called mm. 

“Whiskey is the sj>irit from which alcohol is 
usually obtained in this country. 

Ily Si stilling a hundred gallons of whiskey, 
between 50 and 60 gallons of dcohol arc re- 
ceived in tho condenser of a fpecifio gravity 
of O.SflS. By a accond diatiflotirm, taking 
caro to collect only tho first portions, oca 
cautiously managing the beat so as not to 
allow it to ri^e to tho temperaturo of boiling 
water, alcohol may be obtained of a spedfio 
gravity of 0.825, which is tho lightest spirit 
that can be received by ordinary distillation. 
At this stag© it contains 11 per cent, of w»* 
ter and some small portions of fusel oil. 

Tho best alcohol is that manufactured under 
Attwood's patent process, in which man game 
ncid ie to deatroy tho fusel oil ntifl other 
foreign substances. This alcohol withstands 
the te<as of nitmlu of silver imd tnlphurio 



acid remarkably well. (5« Ko. 1444.) 

The high wine, or roeUfled spirit, .distillod 
and rectiiied in tbo United States, and ofton 
Kuld as French pnro spirit, ia fr» from all 
deleterious substances, and nearly samtlstt. 
Jtrf strength h usually from 84 to 96 per eonL 
(S»r KoH. 53, 

1436. Proof Spirit contains 52} porernt 
by Tulomo of puro alcohol; has a speoifia 

gravity of ,920 at GO® Fahr.; and i.^ uo more 
than a mixture of 40 parts by weight puro 
alcohol with 51 )iarts water. This is the 
strength of tho proof spirit nsnolly omployod 
by peribnioni, and for modicinal paqioscs; 
but by law {see Ko, 56). proof spirit is equal 
parts uy volume of absolute alcohol and dis- 
tilled water, having a spociflo gravity of .933. 

1437. I)ilutd AlcohoL Alcoboldilutum 
{U. 8. iVi.) consisbi of cquol measures of offi- 
cinal alcohol aud water; it contains 30 per 
coat by weight, or 4G.33 per cent, by volume, 
of pure or obsolnto alcohol, and has a specifle 
levity cf .941, cqnal to 19® of Baumd'b light 
hydro motor. 

1438. AlcohoL Officinal alcohol S. 
P/#.) contains ^ per cent by weight, or 89 per 
cant, by volnmc, of pnre alcohor; its spocifle 
gravity is .335, or 33.45® Baumd. 

1439. 8troz^r AledhoL Alcohol for- 
tiu3 ( U, S. P/ . ) has 92 per cent, by weight, or 
94.G5 p:r cent by toIqido, of puro alcohol: 
and a rpocIGc gravity of .817, or about 42° 
Bauin^. 

1440. Ajaylic AlcohoL A pocnlior 
oily, nearly colorless acrid liquid, known oho 
as Fusel <nlf obtained by distilling fenuontod 
grain or potatoes, by continuing tbo process 
after tho ordiuary spirit bos ceased to come 
ovor. Its epecifle gravity is .618, and its boil- 
ing point 2^® to 272® Pahr. ( U. S. Ph.) 

1441. Absolute Alcohol. To procure 
abso I oto or anhy droua al cobol , toko tbo ul odder 
of an ox or calf, soak it for somo time iu 
water, then iullatc it and coicfully freo it 
from tbo attached fat aud vessels; this must 
bo doDO on both sides. After it is again 
inflate and dried, smear ovor tb© outer sur- 
face ftficc, and tho inner suifaco four timos, 
with Q RoluUou of isinglass. Then nearly All 
it with tho spirit to bo coocontraUd, leaving 
only o omoll space vacant; it is then to bo 
eocuroly fastoned, and suspended in a warm 
aituoriou, at a temperature of abdnt 122® 
Fohr., ovor a sand bath, or in tbo neighbor- 
hood of an oven or lire. In six to twelve 
hours, if tbo heat bo properly conducted, tbo 
spirit will bo concentrated, and in a little 
li mo I ongcr may bo rend ered 
nearly free from water (an- 
hydrous) or of tbo strength 
0*97 or 93 per cent 

This nIcuLol will be Buffi- 
douUy pure for all tho com- 
mon pnrposo3 of tbo man- 
^aoturars, and is on excel- 
lent Rpirit for making var- 
nishes 

Tbo oamo bladder will 
servo more than one hnn- 
dr^ time-; and in fact a 
co/»fr^on bladder, tborongb- 
ly cleaned from foS aud 
wa.-Uod and dried, may be 
used witbuut any furl bar 
preparation. Tbo bladder 
should bo kept very ururly 
full, or cIro a portion of tbo 
spirit will o.u^pc through 
too empty pan. To pre- 
vent thiR accident, a bottle 
with a double nock, of the shape ropresented 
in tbo oagraving. may l»o employed. By Uu3 




znoaas tho bladder may be kept always full. 

A, A bottle with two necks, tUo upper 
furnished with a ground -gloss stopper, 

/A Loop of coni tr> hung up tho oppamtus. 

C\ Bladder containing spirit, lillod by 
menus cf the bottle, A. 

D, Neck of bladder aceuratoly sccurod to 
the lower nock of tho bottle. A. 

After the first or second time of using tho 
bladder.it gives .alcohol FUlScicnUy pure for 
most experimental purposes, Bolbrobanglug 
tho nppanitns up, it is better to enclose and 
Fuspend it in a coamc ncUmg, which will pre- 
vent any accidcut arising from Iho Gtrain on 
the ucck of the bladder. Should weaker Bpirit 
than that directed in the preceding formula 
be used, to procure alcuho) by cither method, it 
must bo previously concentrated, or tho ope- 
ration repeated a sceoud time. 

Absolute alcohol is ui»ed to dissolve rosluB 
by the varnish maker; os^scntial oils, by tbo 
perfnmcr; pyroxylino (gum cotton), by tho 
photograpbor ; and by the phamaoenriftt to 
prcpoio tincturcj and for many other pur- 
pose?. 

1442. ' Cbemical Method of Procuring* 
Abaolute AlcohoL Take 1 gallon of tbo 
alcohol of commerce; throw 1 pound freshly 
mode chloride of calcium into tho alcohol, and, 
ae Boouas it is dissolved, distill off 7 pints and 
5 fluid ounces. Or, take of rcotifiod qnrit 1 
imperial pint; lime, 18 onocos; break tbolimo 
into RD) all fragments, mix with tbo olcuhol ia 
a retort properly connected, and expose tho 
mixture to a gentle heat until tho lime begins 
to slake; then withdraw tho heal until tbo 
slakin g h finish cd. N o w raise i bo heat ^ntly 
and distill off 17 fiuid ouncos. Alcohol thuA 
obufinod will have a density, when tho ope- 
ration U carefully managed, of 0.790. 

1443. To ^crease the Strang^ of 
Common Alcohol. Tako a plot of commou 
spirits, and put it into a bottle which it will 
only ill] about f full. Add to it i ounce 
pearla^b or salt of tartar, powdered ao much 
os it can be without occasiouiug any great 
loss of its beat. Shako the mixturo froquent- 
iy fer about half an hour, before which tlmo 
a coDsidcmblc sediment, like phlegm, will bo 
separated from the spirits, and wiU appear along 
with tbo undissolved ^ariosh or salt at tbo 
bottom of tho liottlo. Then pour tbo spirit off 
into another bottle, being careful to bring 
none of tho sediment or salt along with it. 
i'uT Ibis purpose an mstniuiort called a 
8 C 2 >araUni; funnel is well ad at) ted. To tho 
quantity last poured ofi* odd } ounce poarlo^, 
powdered and heated as b^orc, and repeat 
the same treatment. Continue tu do ihie os 
(»rton O'* necessary, till little or no sedimout 
forms ; when this ib the ease, I ounce of alum, 

E ow'dercd and made hot, but not bnrncd, must 
c put into the spirits, and Ruficred to remain 
sowo hours, tho bottle being frequently shaken 
during the time ; after whieh the Rpirit, when 
poured off, will be found free trom oil impn- 
jities, aud equal to tho bust ratified spiriU 
of wiuo. 

1444. To Test tho Piirity of AlcohoL 
The presence of water may ht* dcicctwl by 
its RjKJcilic gravity . Fusel i)il may bo de- 
tet^ted by adding a little of a m elution of 
nitjote of silver tV) the alcohol. Dissolve 10 
grains nitrate of si Ivor in 1 ounce of pure dis- 
iill^ water. Then take half a tumbjoiful of 
tho BUKpertod liquor and drop into it 25 
dropa of iho above ooluiion; and if the 
liquid should contain any grain oil, it will 
Oteumo the fonn cf a black powder and 
float on Uio mirfuco. Tbo jwlion of this lost 
ij not always immediato, for it is t;ometimcs 
necessary to wall fi iun 1 to 30 hours when 
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tosting cv Kauinlc of alcohol which has been 
Troll i*ocdflcd, nefnro nujcridcuccof lUo oil or 
powder can be perceived floating on the 
liquid, and creu then it is uecesjsar.v to espo^e 
the glftsa to a strong light before the powder 
can bo di8C(»vcrcd. 

For detecting fusel oil in alcohol, Mr. "D. X. 
Kent finds pnro nulphuiic add tho best test. 
Half fill ft tost tube with tho fe-pirit to bo 
tested, then fill up slowly with pure concen- 
trated sulphuric acid. Pure spirit remains 
colorlosg; ini pure S])irit becomes colored in 
proportion to the amount of fusel oil present. 

1 percent, of wood^spirit (wood naphtha) in 
alcohol, will cuuso it to turn yellow or brown 
with the addition of caustic potassa. Pnro 
alcohed neutral to test paper; should be 
colorlean ; will crap urate entirely by bent ; 
retains its transparency when eoinblnod with 
water or ether; tastes and sin ells rinous. 

1445. To Free Alcohol from Fueel 
Oil. This may bo cfl'cctcd by digesting tbe 
nice »bol w i Lh cb ai*eu n1 . By ScE ac floras me tb od 
tbo alcohol is filtered through altumate layers 
cf tnnd, wocKl-charcoal, boiled wheat, and 
broken oyster shells; thifl removes all other 
impurlUos os well. Tbo fusel oil enn be ex- 
tracU4 from small <man titles cf alcohol, by 
adding a few drops o( olive oil to the spirit, 
agitating thoroughly in a bottle, ami, after 
ucttling, docanting. Tho oliro oil dissolves 
find retains tho fusel oil. 

1446. To Deodorise Whiskey or Al* 
cohol aod froe it from Fusel OU. To the 
barrel ct liquor add about a galluu (or more) 
of water saturated with chlorine; otir up 
th orou gh ly , au d I c t i t I'cni fo r 1 3 ho urs. Then 
saturate with chalk ; add auoCbcr gallon of 
water, and distill. 

1447. To Filter Alcohol. The follow- 
ingnietbo.i of li I turiug alcohol, oritii sohUjon«, 
IS raid to bo very fatjVfaeuiry, and ij used ex- 
tensively in North Ocmiany, where it cou»ii. 
lutes <1110 of the RccrcLs of tho trade. Clean, 
unsiml paper (Swodi^h filtering paper is the 
bo>it), i:i lorn into shreds and ttirred iuto the 
liquid to bo clarified. Tbe whole is then 
fi trained through a flannel bag, when the re- 
sulting liquid will l>c found to posses the 
utmo.’it ckunjcits uud llniplditr. A flher mny 
also lie made by spread mg thin paper pulp 
evenly upon st retch ud f I amid or woolen efolb. 
TThen dry, the cloth so coated will bo found 
to givo better results tliau the felt®, etc., com* 
moal V employed as filters. (>‘ec Kos. 714 and 
hll.) 

1 448. To Test tho Strength of Alco- 
hol. Alcohol (lissolvca cblorulbnn, so that 
when r.uiisturc of ulcohnl and water is shaken 
up with cblortdonn, the alcohol imd chloroform 
unite, leaving tho water ficpamlc. On IbiK 
foci Basil c Itakowit’^cb. of the liiiiicrial 
Kusaiun Navy, has founded his invention. 
Tho inatrumcTit be uses a graduated glanK 
tube into which a lll(•a^u^cd quantity of 
chlorofonu 1?^ poured, and to this is mldinl n 
given quantity of tho liquid to bo tested ; 
these are well mixed together an<l then left to 
(subside ; tbo chloroform takes np tho alcohol 
and leaves the water, which, Ming lighter 
than tho chloroform, will float on tho top; 
and tbo quantity of water that haa been mixed 
with tho spirit wilt be at once seen. 

1449. Arithmetical Btilea tat the 
Treatment of AIcohoL Tbo fdlowing 
cxccllcut rules, derived from various eonrees, 
coutniu, and will yield to the inanniactnrcr, 
jiucb inform all on of a very useful character. 

1450. To Ascertain the Cost of any 
Q,uantlty of Alcohol at any Degree or 
Percentage of Strength Above or Be* 
low FrocS. Alcohol is always bought and 
sold at RO much above or below proof To 



oseertuin tho price of a qaantity of alcohol, 
add the percentage over proof, or deduct the 
percentage under proof, and mnltjplv by the 
price per mfllon. Thns : what will 46 gallons 
of alcohol, ^ per cent, over proof, cost at 28 
cento proof? \Tc first find 25 per cent of 40, 
which Is 10 ; wo then add that number to 40, 
the nnmbcr of gallop and we get we 
Ibcn multiply 50 by 2^ tho price per ^lon 
proof, and get $14.00, or 35 cento per gallon. 
Again, what wtU 40 gallons a]<H>nol, 25 per 
cent under proof, cost, at 26 cents per gallon 
proof? A gmn, wo find that 25 per cenL of 40 
IS 10 ; wo then dednet 10 from 40, this leaves 
ns 30; by maldplyingSO by 28 we get $8.40, 
or 21 cents per gallon. 

1451. To Ascertain How ICuch War 
ter Should be Added to Spirits, to Be* 
duce it from a Given Degree of B&ength 
to a Lower Degree or Percentage of 
Strength. Tbo raannfacttirer may some- 
tiot<» tind it n<ico8saiy to rodoco or increase 
the strength of spirit, according as eirenm- 
st4m<ses mny roqmro. To accomplish i hit, 
tre givo tho folfowing mlcs, which will be 
found nsefcl to the dealer : multiply the num- 
ber of gallons by tbo actual degree of strength 
of tbo spirit, and divide tho omoimt by tbe 
(logreo ol strength sought to be obtsinen, and 
fn»m the answer cobtmet lOO; omonnt 
Urns obtainod will show the quantity of water 
to be added to the spirit in order to reduce it 
to the degree cougbt. Forciampio : sujmose 
you buve 100 gmlons of spirit at £0° by 
Tralles’ bydromoter, and wish to redoee it to 
CO^ or proof. Multiply 100 by BO, and divi^ 
the amount by CO, tneu from the answer sub- 
tract 100; this will show that 60 i^lons of 
water must be a<ldvd to ibo spirit in order to 
reduce it to CO® Tralles’, or proof. 

Thus, 100 gallons 

Multiplied by dO 

Divided by C0)80OO(IG0 

Deduct 100 

60 

1452. To Aacertain the Gnantity cf 
Fure or Abaolute Alcohol in any Given 
Amount of Liquor. The quantity of olco- 
Lol coutuiimd iu ouy aiuouut of liquor is 
rvUAlily a'^certainod after U^stiog the strengib 
willi Trullfss’ b^rdn>motcr at Pabr., by 
himply multi pl3*ing tbo figures expressing tho 
quantity of liquor, by tbo nhcertained strength; 
for rsoni|>le : n liarrcl <»f brandy containing 32 
gallons, Ktmug at 60® Fab., contsins 19^ 
gallons pure alcohol. Kule.^Multiply the 
namber of gallons by tbe ascertained degrees 
^ strength, and divide by 100. Thus ; 

32 gallons, 

60-* Tralles’ at 00® Fahr. 



Spirit from any Degree to a H^her 
given Degree, or Percentage. To in- 
crease tbo degree of strength of a spirit, multi- 
ply tho number of gallons by tbe actual degree 
of strength of the spirit, and divide by the 
degreo of strength sou^t to bo ob tuned. 
For example: suppose you have 100 gallons 
c»f spirit at proof, or 50® by Tralles' hydrom- 
eter, and wish to increase its strength to 80®. 
Multiply 100 gallons by 50 and divide bv 80 ; 
the answer will give you tho number oi gal- 
lons of spirit, 62 i, to bo added to the 100 gal- 
lons iu wiril in order to increase its volume to 
60® by ifraUes' hydrometer. 

Thus, 100 

50 

80)5000 

62. 4, or 62 i. 

1456. To Beduce Spirit a Given 
Humber Above Proof to a Bequired 
Humber Below Proofs by the Addition 
of Water. Multiply tbo number of gallons 
of spirit by tho sum of tbo given degroo above 
proof and the required degree below proof, 
and divide tho product by a number to be 
found by subtracting tho required proof from 
100. Tbo quotient will ffivo tho immber of 
gallons of water to be added. 

Suppose you want to reduce 40 gallons 
spirit 20 auovo proof to 10 below proof, 
how much water must bo added to accom- 
pUsb the rosnltt 

100 40 gallons. 

Required proof, 10 30 

90)1,200(13* gals, water. 

It will thus be seou that, to reduce 40 gal- 
lons spirit 20 above pr<»of to 10 below proof, it 
will be Doeossary Ut add goUons of water, 
making 5:1} gallouM iu all. 

1456. To Beduce High Proof Spirit 
to a Bequired Lower Proof, by the Ad- 
dition ox Water. Fir4 multiply the num- 
Iwjr of gallons by n uumbor cspro>*mig the 
difference in of strength between tbe 

given proof of the apiril to be reduced and the 
required degree, or pnmf, to which it is lo be 
reduced. Divide tho product thus ascertained 
by a number to bo found by ad<ling (ho re- 
quired proof to 100. 

Suppose you desire to reduoo 72 gallons 
spirit at 30 above proof to 10 above ptoo( 
how much water must you add f 

30, given strength. 

10, required strength. 

20, difference. 

Required strength, 10 72, No. of gala 

100 20, difference. 



19.20, or 19} gallons jmre alcohol. 

1453. To Aaceriain the 14 umber of 
Gallone at SLziy Bequired Number Below 
Proo^ in any Given Number of Proof 
QaUone. Multiply tho given number of 

S roof gallons by 100, and then divide the pro- 
uct uus obta'mod by a number found by 
deducting the required number of degrees be- 
low proof from tOO. Tbe quotient will be 
tho answer. For example : How many 
lons, 25 below proof, are there iu 35 gallons 
proof f 

KXI 2b gallons proo( 

25 n. P. 100 

75 )3500(46} gallons 25 below proof. 

Wo thus SCO by tho above example that 35 

E sllons proof spirit u oquol to 46} gallons 25 
slow proof. 

1454. To Increase the Strength of a 



110)1,440(13,^ SplB- 

Tbns it will be seen that, to reduce 72 gal- 
lons spirit at 30 above proof to 10 above 
proof, It is necessary to imd gallons of 
water, making about 85 gallons in all. 

1457. To Beduee Spirit of a Given 
Number Above Proof to a Bequired 
Number Below Proofs by the SulMtitu- 
tion of Water fbr Spirit. Deduct the num- 
ber below proof from 100, and multiply tho 
number of gallons by the remainder. Then 
odd the number which the given liquor is 
above proof to 100, and divide the above pro- 
duct by tho number thus obtainod. The 
quotient, deduct^ fi^om tho originul number 
of high proof gallons, will givo tho answer 
requi^. All small fraction s tn ay bo rej ectod. 

Suppose yon want to red nee a caak of 40 
gallons spirit at 20 above proof to 10 beltfi/ 
proof 
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100 

10 



Mnltiplr 90 
V 40 



To 100 add 20»«120}3, 600(30 

Onuinal number of gallone, 40 
Deduct quotient, ^ 



Answer. lOg^oni. 

Thus it will be seen that 10 gallons eh cold 
be remoTed, and their place supplied with 
water, in order to make the mixture equal to 
10 deijrees below proof. 

1458. To £teduce Spirit of a 
Number Above Proof zo Proof Spirit, 
by the Substitution of Water for Spirit, 
Multiply the uaxnhar of gallons by 100, then 
add thn number which tho spirit is 
proof to 100, and divide tho ahoro product by 
ibo number thus obtained ; subtract tho qao* 
tient from tho number oxproasisg tho original 
quantity of spirit, and the answer will eiva 
iho number of gallons to bo remotod 
the spirit and replaced with water, in order to 
reduce tho high proof spirit down to proof. 

Suppose yon want to redaco a cask of 24 
gallons of spirit 20 above proof to proof spirit 

Above proof, 20 24 

100 100 

120)2,400(20 

Original quantity Sti 

20 

Answer, 4 

It will ho soon )>y tho above example that 
4 galluus have to bo takon from the epirU 
ami thi* sumo quautiry of water added, tc re- 
duce it U> prot»f. 

1469. To Raise Spirit of a Given 
Number Under Proof to a Squired 
Btren^h Above Proof, by the Subetitu- 
tion ox High Proof Spirit. Alultiply ilic 
nombev <d’ gallmu^ l\v the number csnrcrfring 
the diflbrciico iu degrees of strcngtli belweeu 
ibo high proof spirit to be added and the vc* 

S UJfo<l degree to which it U to be rai^ctl. 

Wdc the pv(Kluct tliu:< fuuud by a nuuilH'r 
to bo obtained by adding tho given number 
bolow proof to t&o number the uigli Rpirit U 
ttbo VO proof; then subtract tho quotient from 
tho original number of gall<»np, and (be rc- 
toftindcr will show tho quantity of low spirit 
to be removed and its place supplied by tho 
addition of tho samo quantity of high proof 
spirit. 

Suppose you dcsiro to hiiso a cask of 40 
gallons at l6 below proof tu 15 above proof, 
py means of spirit 40 above proof: 

40 40 A. P. 40 number of gals. 

15 10 D. D. 25 multiplied by diff. 



Diir. » 50 )1000(20 

40 gals, original quantity to bo rmsod. 

20 deduct quotient. 

20 answer. 

Tho above example shows that SO gallons 
flboald be taken trom the low proof spirit, 
and the same quantity of spirit added at 40 
above proof, to raise it to 15 above proof. 

1480. To Raise Spirit of a Given 
Number Below Proof to Proof ^irit, 
by the Substitution of High Proof 
Spirit. Multiply the rmtnbcrof gallons by 
tho number which the high proof spirit is above 

{ irooli divide tho product by a number to be 
nund by adding the given number the spirit 
is below proof to the iimnbcr the high spirit 
is above proof; suhtmet the quotient from tho 



origiual uumber of gallons, and the remainder 
will show the quantity of !ow proof spirit to 
be removed, and it^ x>lacc to bo supplied by 
the additiuu of high proof spirit. 

Suppose yon desire to misc a cask of 40 
gallons at & below jiroof, to proof, by means 
of spirit 35 degrees above proof. 

35 A. r. 40 munber of gallons. 

5 n. p. 35 above proof. 

40 )1400(35 quotient 

40 gullOQS, 

35 quotient, 

5 answer. 

It will thus bo seen that 5 gallons should 
be takeu fnim the low premf spirit, and the 
some quAOiiCy of spirit added at ^ above 
proof, iu order to raise it to proof sironcth. 

1461. To Raise Bpirit of a Given 
Number Above Proof to a Still Higher 
Degree of Strength, by the Addition of 
High Proof Spuit. Pir^t umlUply the 
number of gulbiUKby a nnuiber ex pressing the 
difference Iu degree:) of strength iietwnen the 
given pnM»f <»f the Kpiril to be raised, and the 
ra^uired degree to which it in to W raised. 
Divide the prrkluct thus asccrtuiUMl. Ivv a 
Dumber to bo found by subtracting the differ 
cnee in dcgresblratwren Ibo spirit U» \n* roistd 
and tho high priHif spirit employed U> nusc 
it. The quotient will Kbow the ouniber of 
gollonu of abigbor prutif which must bo added. 

Suppose yna de^re to raise a cask of 33 
callous «pint i5ab*>vc proof to 20 above prooC 
l^y tho mlditton of spint 30 above proot 
20 aired proof, 

15 givcu proof, 

5 difference. 

Trom :10 35 Dumber of gallons 

Subtract 15 5 multiplied by diffenooe. 

15 )175(11] ooRwer. 

1482. To R^uce Low Proof Spirit 
to a Still Lower Prooff by the Addition 
of Water. First uiuJUply the number of 
golloua by tbo difference in degrees of strength 
between tbo riven proof of the spirit to bo 
reduced, aod too i^uirod proof to which it is 
ti> be reduced. Divide the product by a Dum- 
ber oseertaioed by subtracting tbo giveo proof 
from 100, and the quotient will give tho nnm« 
ber of g^ons of water to be addod. 

Suppose yon wont to reduce 40 galloae 
spirit iO below proof, to 15 below proof. 

R^uired proof 15 

Given proof 10 

Difference 5 

100 40 ^lons 

10 given proof 5 rnfferenoo 

90 )200(2J gala water 

1463. To Raise a Low Proof Spirit 
to a Higher Required Proof by the Ad- 
^tion of BCigh Proof Spirit Multiply 
tbo uumber uf gallons liy a number express- 
ing the differonco iu dcgrceR of strength bo- 
twoeu the gi^^u proof of tho spirit to bo 
nused, and the required proof to which it is 
to bo raised. Divido tho product thus aocer^ 
tainod by tbo som of Uie given proof, and tho 
high proof spirit to be added, mid the qnotieBt 
wdl give the answer. 

Snpposo yon desiro to raiso 40 gtilons spirit 
15 below proof to 10 below proof with spirit 
10 above proof. 

Given proof 15 

Required proof 10 

Difference 5 



G i veu proo f 15 40 gallons 

High proof 10 5 differenoo 

25 )200(6 gals, answer. 



E ssential Oils; Volatile 

Oils. The essential or volatile oils 
arc an extensive and importout class of bodies 
derived from the vegelable kingdom, and 
bmod in almost eveiy pwt of tho larger num- 
ber of the piante which jiroduco them, except 
the cntylouon^ of the secdR, which, in general, 
form the exclusive repository of Iho fixed 
oils. It is the volatile oils which confer npon 
flowers, leaves, fVuil, Rccds, root*', borks, and 
woodK. their peculiar and charnctcriRficcdenj; 
but among these they ore not equally die- 
(nbntcd in the same individual, atuI are (Ran 
alUigcther absent from Rome of Ihem. To 
them we are indebted for our most dclfghtfhl 
perfumes, and onr choicest aromatics and 
spices. All of them, when perfectly pore, arc 
eelorlosa: though, 1>efore rectification, nearly 
the wholo of iboTD havo a pale yellow tint, 
and 6omo of thorn are browD. blue, or green. 
They mis in all proportions with tho fixed 
oils, dissolve frcGly iu both alcohol and ether, 
and are RpariDgly soluble in water, fonning 
perfum od or me u i cated w aters. (See you. 1 0SO, 
4"C.) Their bailing point usually ranges be- 
tween 310“ and 325“ Vahr., and is always cou- 
Ridcrably higher than water. They 
aapenlficatioD and (oxcoptiug oil of cloves) 
do not com bine with the aalifiabtc bases. 
Their donsiU fl actuates a little on either sulo 
of water. The lightest oil la thot of citrons 
(apeeifio gravity CT847), and the heaviest, that 
of sassafras (spoctfie gravity 1.09G). 
cooled snfficiontly (bey all soldify. The com- 
mon tomporaturo of tbo ntmosphero is RufiS- 
cient for this with come of them, or the oils of 
roses and aniseed; whilst nth ore reqairo to be 
cooled below tho frecring point of water be- 
fore they Assuuio tho solid form. By exposure 
to tho nir they rapidly absorb oxygen, .'md 
become partially converted into rcrin. TbiR 
is tho cause ef tho dejmait that usually forms 
in them ( asp cci ally m the esproRsed oil of 
orange) when kept in an impenoctly stopped 
bottle. (Conlcff.) 

1466. To Obtain Raaential Oila, All 
ORSontlal oils which ore more or less volatile 
can bo obtained from unhstanccs by distilling 
tho articles along with au equal weight (some 
nso a larger proportion) of water; u\\t somo 
substances that giro unt their oil with Oiffl- 
cnltf, are first soaked for 24 hours in twice 
their weight of water, to each gallon of which 
I pound of couiinou salt has been added, by 
which its boiling point is raised, ami coase- 
guentlytho oil comes over more easily, lu 
aaob cases a quick fire is used, and when one 
half tbo water has come over, it is returned 
into tho Btill, and ibis is repeated until the 
distilled water ceases to come over mixed 
with oil. The heat of steam or a salt water 
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liath should bo pvcferaljly employed ; but if a 
nakod firo bo u.><cd, the still should be deep 
aod narrow, by which means the bottom will 
bomoro perfectly covered when the quantity 
of water becomes small, and bumios prevent* 
cd. When the distilled water is to bo repeat- 
odly poured back ou the iugrodients, a very 
convenieut plan is to ao arrange the apparatus 
that, oftor the water Las separated from the 
oil, it fib a] I Qow liaclc a^ain into the Rtjll, Ut 
which much time atul trtmblo will be Aav<nJ, 
Tho KCporatiou vt ilic oil and wjiu*r is eflbet- 
od by fJiowinf; tlio ubsed liquids lo dr»p inU^ 
a l^bucntine rercivur (xec /'V/, 1), wmoi tb«* 
oil is bg^htcr than water, by wiiich niraus the 
latter accumulates at a. and the water fiows 
over by tbo spout, b. Tbo essential oil is oh* 
Uiuoil in thm umunor from tbo following: 
Anise, carawuy, wormsced, enbebs, fennel, 
penuyro^ al, juniper, lavender, lemon, cinna- 
mon, i»cpi>ennint, {qH'annlnt, horsemrat, ori- 
;:anum, pimento, rosemary, savinc, sassafras, 
\'alcriau, «tc. The cmpyrcumatlc oil of to- 
bacco is obtained by iutrtKluciug tbo dry 
leaves in coarHO powder iuto a grocn glass re- 
tort, licaliug it tn r. oaud-batb to a dull rod 
beat. Separate tbo oily liquid from the wa- 
tery portion os it comes over, and keep for 
UAO. (Scc^’o. 4C.) Tbo same roceirer may 
bo employed for oils boavier than water, by 
WToreiog tbo arrangement ; but a glass sepa- 
rator (SCO Fig. 2) will bo f<mnd moro coa- 




Fig. 2. 



venient In this ease the oil accamnlalea at 
tho bottom of the vessel, and may bo drawn 
od’by Iho cock. Tho <iil of clovca and other 
heavy cssoutial oils arc obtained by moccra- 
ling 5 pounds coarsol}* powdered in atonal for 
AS n(»urs in 10 pounds water couloining 1 
pemnd f>all ; auC tlHtiUiug until tho prculuct is 
\3o i(mger milky. After the oil has deposited, 
tbo ren taming water h again distilled, and 
this rapeated until aU tbeoji has been ostroct- 
ocl from tbo water. After 10 days, tbo oil 
is c loaned and clarified by tilteriug. Tbo 
RGDtial oil of cloves, cinnamon, rhodium -wood, 
sandal, calamus, aloes, d;c., arc thus obtained. 
Thai of bitter almonds and of mustard are ob- 
tained by making a thin j)asto of tho material 
wiib water; and, after 24 hours* maceration, 
distill ji]g by stcam-l>ath. The essential oils 
of JcuioDs, oraugo!^. aud some other fraitfl, 
arc chiefly obtained by submitting the yellow 
rmd to powerful pressure; but in this way 
Uicy arc not so while, nor do they keep so 
well aiwbcu distilled. Volatile oils ebonld 
bo kept ill wcil-cioHod tmd nearly full bottles, 
in llio dark, aud opened o' soldoiu aj possible, 
a'i by ag(; ami frequent csiiosurc they become 
rc^iuou*'. Tbo pvticos,? ol distillation sbonld 
hr cloiir as ropidly as possible, and the light 



»>l*i tu)lerU*d wK>u after it*i separation from 
lb I' watOj* 

1466. Special Directionc for Distill- 
ing Esaeotial Oils. SuIkUuccm yielding 
Vtdatiie oils on- aruernlly <JisUlli*d wiUi walor, 
the projjorUon ot whi^ varicj with each 

article, Imt nuder all circumstances must be 
Aufijiicai to prevent the Aubstauce fnun burn- 
ing before the wbido of the oil ban passttl 
over. To prevent the risk of burning, it has 
l>ccu recommended to .•mspead the Aubstaui’C 
to bo distillod in a basket, or a bag of wire- 
work, ID Iho water, ao as not to touch the bot- 
tom or bides of tbo alembic; or to place tbo 
AUbstODce on a perforated shelf in the upper 
part of the alomnic nliovo tbe surface of the 
water. Some substanccA, Rueh as uinstard, 
bitter olinoDds. <fcc., which arc mired to a 
pa.sto with water, arc distilled br the action 
of a current of steam heated to the ucocBsary 
degree and admitted into the bottom of tbo 
alembic. An cxcoas above what is nccodsa^ 
acts ii^unoQ&lv by bolding sumo of the oil in 
Bolntlon after tno mi sod vapors are condensed ; 
on the other hand, if too small a qtumtity be 
employed, Insides tbo danger of burning, ^c 
whole of the oil will nut MdiRUllod. Dried 
plants roquira more water than tho fresh aod 
Bneentout. 

Tho form of tbo alembic has an iuflucnco 
over tbe quantity of water distilled, which de- 
pends mure upon tbo extent of surface than 
tho amount of liquid ; by employing a high 
and narrow vessel tbo diiwv&utago of an cs* 
cess of water is much ubriated. 

Tbo tompomturo Rbould bo equable, aud 
regulated so as not to cxccod the required dc- 
greo of beat; and, as some oils arc more 
volatile than ulhcrs, an appropriate tempera- 
ture must bo obtaincil anti KURtained ; the use 
of a higher tcniponUuro than is necesRor)* be- 
ing iDjurious. Any degroo of beat cau be 
steadily applied by tbo use of a bath, either of 
water or of some solution (weaker or 8tn>uger 
os roquirod) of tr&ieb tbu boiling point is 
known. 7.) ... 

Tbo more volarilo oils pass freely with* the 
sUam into tbo neck of tbo receiver, but some 
that ore less volatilo are apt to condense in 
the head, and return iuto the body of tbe 
still ; fur those a still should be employed 
with a largo and low head, having a rim or 
gutter in^uc. in which tbo oil may bo received 
as it oondonscs, aud tbcnco led into the n^k 
of ^0 coDdensi^g lubo (see 2*o. 1077), which 
is better stnught than coiled, for convcnlcucc 
in cl caning, as the alembic and all its appur- 
tenances most be perfectly clean before djRtiU- 
iugcach kind of csi^cntial oil. 

Certain flowers, such os oronn flowers and 
Tosc?t, yield little or no oil when dry. and 
must bo {irosorvod fresh, either with salt, or 
l>y means of clj’corinc, t<> keep them in condi- 
tion fordisrifliDg their oils. (See Ao. 1340.) 

Tho most of the uronmUc herbs arc usually 
dirttillcd while fi'c^b, although it Uthongbt by 
uomo that they yield a larger product when 
modoratcly dried. Dried substancca require, 
previous to distillation, to be thoroughly 
macerated wi^ water; and to facilitate thiK 
end, should bo prcimcd by sliciug. rasj)iag, 
bruisiiig. or other appropriate means. Some- 
times tuc proportiou of oil in the Rubslancc 
cunplt^od 13 HO imiall that it i*i wholly dis- 
solved in tho water diRtillcd, even though the 
cniallcst ncccssoTT quantity of water has 
been employ od in the alembic, lu this ease 
the dUtilled solution muRt Ik) rodlstiMcd 
bcvcnil times with fre^b quantities of the 
snlxitaueo, until mure oil passes over than the 

water will dissolve. This process is railed 

cobohadoH. 



1467. Hillon's IKIethod of Obtaining 
Essential Oils. Tbe flowers are placed in 
a porcolnting apparatus (jcc A’e. 41) ami then 
etW or RulphulQ of carbon is pun red over 
them. After 1 caring tho flowow in eon tact 
for 15 miuulcs the liquid is drawn ofl’ and 
a fresh supply added and drawn off iti a 
similar manner. This ccimplotcly dissolvcii 
all tho cRRontial oil of the flt»wcrs. leaving 
them quite sccnllcss. Tbo liquid is next dis- 
tiUed, and the ether or sulphido of earhon, be- 
ing volatilo at A much lower temperature than 
tho fragrant principle, is drawn over nlnnc» 
and JeoVes a rusidno era tain in g all tbo per- 
fume of tbo flower. This residue, more or 
less solid, is eiposod to tbo heat of tho bnn 
until it loses tnc uuplcafi‘*nnt phi ell of tho 
solvent used. Fo degree of natural beat is 
capable of altering the pcrflimo or tumirg it 
rancid. Tbo product has a innch finer odor 
than essential oil prepared by any other 
By stem. 

1468. Cognac OiL Oil of cognoc is 
prepared by dispel via g tho fuRcl oil ot brand y 
mare in strong recti tied spirit, and then adding 
a sufficient quantilv of ciineentratcd rulpburic 
acid to form ft sulphate; alcohol and excess 
of atid arc removed by washing tho newly 
formed c< impound with water. To 100 poouas 
marc add i pound pulpburio acid; the oil is 
ccuerftlly tonne d towards the end (jf Iho dis- 
tillfttiou, and in inuud flootiug in blackish drops 
ou tbo mirfaeo tf the (Uslillato. Accoidiug 
to a distiuguiKheU rreueh chemisf, this<*il is 
a compound of potato oil and renautbic cl her. 

1468, Oil of Apple. Mix cautiouBly 1 
part fusel oi), 3 parts Rulpburic a eld, and 2 
parts water. Dissolve 2i parts bichromate of 
pntash in 4i parts water, introduce this inU^ 
alargotnbulnicd retort, and gradually add tho 
forDierliqaiibsolballhc boiling continues very 
slowly. Tbo dwtillute, which U principally 
vnlcrraaic acid, is An titrated with carb4>naU) of 
sod ft, and evoporated in dynesp. Take of 
the valcrionatc of Rodn, thus mnned, li ports; 
fusel oil, I part; sulphuric dcid, 1 part; bilx 
coutiouslv, beat by ft water- balh. ana mix 
witbwotir; tbo imjmro valeriauoto of omy- 
Inside will Rcparalc. It is washed several 
times with water, then with a Rolution of car- 
bonatc of soda, and finally with water. This 
is dissidvcd in from 0 to 8 parts of water. 

1470. Oil of JargoneUe Pear. Tbia U 
mude from the hunvy fusel <iil which cotnos 
over lust in distillatiuu. To purify tho fusel 
oil, waeliit with Boda ami water, and diBtill 
bctwocu and I'uhr. Of Ibis take 1 
pound ; glacial acetic wid, 1 pound ; Bulphurio 
.uid, i pound. I)igc4fnr wmie hours at 
Tho ether separates upon the addition of wa- 
ter, and iapurilied by washing with soda anil 
water. Mixed with Vrt pari' acetic other, and 
7 parts of deodorised alcohol, it gives tbo C9- 
senco of pears. 

1471. Oil of dmneo— Pelaxgo^ 
made from oil v\ rue by Iri-ating 
it will! double its vtduinoof dilute nitric acid* 
healing the mixture miUl it begins to boil. 
After some lime tw(» layers arc Keen. Tbo 
lower one is Fcparatcil with a pipette, and 
freiil from uilnc acid by evaporation In a 
chloride of cine bath; it id then filtered* 
sized with deodorised alcohol, aud digi^tcd 
atn gentle heat vDtil the fruity odor is noticed. 
This otiier seems identical with tbo otbcrcal 
oil of wine, which gives tho bouqnct. It is 
Bontetimes sold as oil of cognac. 

1478. To Itestoro tho Fra^ruco of 
OH of Lemon. There arc several oils that, 
by absorption of oxygen from the air, will be- 
come camphorated, grow torbid, ilcpoBit a 
rcsidno, generally called Btearoptec, aud lose 
more or less of their flavor, instead of which 
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ihcy ftcquiro the odur of turin utiue. Those 
oils that arc free from oxyp‘tJ arc chiefly ^iuh- 
Ject to Uieso changes, and it is therefore 
necoHsary to keep them in fu.l bottles, well 
atopperoS, and in a cool place. When they hare 
deteriorated in the way indicated, they may he 
improTod, but can never bo rostored to their 
original quality. Many means Lave been 
proposed for this purpose, but the ouo uow 
generally employed in Prance is to ehakc the 
oil wiUi worn water several time?, lettinjr it 
BoUlc, and drawing it off by means cf a 
syphon; it may lastly be filtered either through 
er or linen. 

473. To Keep Oil of Ijemon Fra- 
nant. To every pound of oil, 1 ounce alco- 
hol is to bo added and well uuxod; then 1 
otinco water is put with it, which again with- 
drawa tho alcohol from the oil. auU collects 
at tho bottom of tho bottle m dilute alcohol, 
where it ehould be permitted to rommn nutiJ 
the oil bas been used, with, perhaps, an occa- 
sional shake-up when the bottle has been 
opened. Oil or lomou treated in thifi mauner 
bos been kept fresh and fragrant for over a 
year. Oil of orange may bo treated in the 
ss’n j manner witli csocllout effect. 

1474. To Purifiy Essen ti&l Oils that 
have Deteriorated from . T ho method 

most commonly pursued is by redUtUktion, 
mixing them first with water, oud sometimes 
with Skali. There arc, however, other pro- 
oessos that have beeu recommended, wuicb 
are believed to be equally as efficacious, and 
at the same time more simple. M. Curious 
proposos to submit them to tho action of a 
Holution of boms with animal hlaek. Thr 
solution of boras is mixed with tho animal 
charcoal to form a thin cuQsistcucy ; tho oil 
is ibon added and agitated for a quarter of an 
hour. At tho end of that time the boras 
mixture is found adhering to the eUlc i of the 
bottle, wbiio tho oil flows limpid. Tho oil of 
larcmlcr, uoroli, aud pcppcmimt, H. Cnrieus 
hod restored or pun fled iu this mauncr. Hr 
Charles Bullock, of Phi lad cl phi n, has found 
that permangauato of potu.4i i.i odmivably 
adapted to tho purpose of the ixjstiiratjoa of 
rosin ified essential oils. A large can of (dt of 
lemon having become unsaleable, ho agitated 
a solutiou of tho pota^^h with the oil for a 
length of time, theu decanted, mixed with 
fresh water, aud warmed gently, till the (»11 
floated porioetiy clear on the surface. The 
solution of tho pcrmanguin.^ wa.s in the pro- 
portion of 1 ounce vt the ralt to d ounces of 
watc r. Til i fi cj u an ti ty was c do ugh for 4 pouud s 
of the oil. 

1476. To Detect tho Presence of 
Fatty Oil and Keslns in E&sential Oils. 

Tho proseuco of latty oil, resin, or KpermaiTti, 
may l»c readily deiorted by plariiig a hingie 
4 k)P of the 8UspocU*d oil on a pioco of white 

C aper, aud exposing it for a short time to 
oat. If the oil under examination ho purc^ 
it will entirely enmnrato; hut if it be odiil- 
teraled with on o of those substances, a grcaiy 
or translnccnt spot will be left on tho paper 
These Gubstanccs also remain nndissolred 
when tho oil U ogitated with ihroo or foal 
tiuiCT itJj volunio of Btrtnig rectified spirit. 

1476. To Detect tho Presence of Al- 
cohol in Essential Oils. Tho prosecco of 
alcohol or recti tied fspirlt umy be deteetod by 
agitation with tho oil a few so i all fragmonta 
r.f dried chloride of calcium. Tboso will re- 
main unaltered if tho oil be pure, hat will 
dia^lvu in ono containing alcohol, uad tho re- 
sulting Bolntlon will fonn a distinct etratam 
at the bottom of the vessel. The tnilkiaosi 
ami loss of volume, wheu such on oil is agi- 
tated with a little water, is another tost of tSa 
presence cf r.pirit. A inoro dclicato teat of 



the prcscucc of alcohol in au csi^CQtial <.;l 
thau the preceding, is effected by potoRsiam. 
Place 19 drops <if the oil ou a ]>cnectly dry 
watch-glas?, and put a picco of potassiam, 
the 8120 of .an ordiimry pin^; hood, in the mid- 
dle of It. If tbcjiota^jsiuni roicmiu unchanged 
for 19 or 15 miontes. no alcohol is present; 
bnt if it disappears oiler 5 minutes, tho oil 
contains at least A per ecut. of alcohol ; if it 
disappeara iu thou 1 u)inntc,it proves tho 
prcsenco of not less than 35 per cent, of alco- 
hol. Tbi;i >;pocics of odultcratiou is very com- 
wou. It b r. very general practice of tho 
dniggistu to odd strong rectified spirit to 
their csaentJal oils, to render them transporont, 
especial )y in cold weather. OU cf cassia and 
oil of cinnamon are nearly always eo treated 
by them. 

1477. To Detect the Admixtoro of 
one Eftfien^al Oil wiUi Another. The 
aduiixtarcof on inferior csMcntiol oil with an- 
other more costly, is readily detect^ by a 
eoDDoiascnr or export, by placing a drop or 
two on a piece of elean bloUing-poper, tbak- 
ing il iu the air, nod smelling it occasionally. 
The diflbreuce cf the o<lor et tbe begiDnlnr 
aud towanis the end uf tho evaporuliou will 
show the adulteration, espucldly if the i.diil- 
tcrantbcoilof turpcnUnc. This last m iy also 
be detected by remaining unduwolved when 
the oil is agitated with aWuttbrico its volume 
of strong rectified spirit. Highly rectified oil 
of turpenrioc is veiy largely used to odnlter- 
ato the stronger scented csaential oils. For- 
eign oil of lavender and oil of peppermint, for 
example, are usually compounds of 1 onnee 
of the gonuiuo oil with 6 ounces of oil of 
turiiCDtiue. Eveu Amorican and Eoglkib oil 
of )>cppqnnint ore adultcraiod with 4 luirt rec- 
tffioU K|riiit, besides a considerable quantity o( 
oil of siicarmhit, and often turpentine. 

1478. To Dotaet tho ^ultemtion 
of a Hoavy Oil with a Li^ht One. The 
odultcrariou uf a heavy oil with a li^^t ono 
may be detected by agitating tbo su^pecUsd 
sample with water, wbou, iu general, the two 
will HO{>arato ami form diKtioct Ivycra. 

1479. To Test tho Fiuity of Essen- 
tial Oil of Almonds. Ks^ulial oil of 
alumndi ii very g(*»jerully a’ d'erab'd with 
<*bvaiKT <mIs, ]Kirticu»ur1y lufyuiiCTisuio (arti- 
ficiur oil cf hitter atmouds), and id nearly 
r*v<*ry with alci»bnl or rectified spirit. 
Th<; ])urc oil, when mixed with oil of oi^rio4 
tarns of a dear crimson-red color, witbont 
rtidbio doooinpmdtiun : — Qiixod with aleoUoUc 
gotntion of pottwa, ciystaU arc cliuitnalctl 

I o/lriic dissolves ouiy partially .and slowly iu 
it, without further visible 
of jfotassa d«K»8 not nfli*ct it: — nitric acul of 
the specific gravity 1.49 cnus<^s uo iiiuucdiatc 
reaction, bnt cr)*stals of l»euz(dc arid begin to 
form in 3 or 4 dayt^; if only 7 or 6 per vent, 
of olcobol be prtnsont, vudeut cffcrvcsccucc 
speedily couinimicc.s, and cohired nitrous 
fumes arc evolved. Kitric acid of sprcific 
gravity 1.5 produces the saiuo effects in a 
marked degr^, even when the smallest quan- 
tity only of alcohol is present. Tbo specific 
gravity of the pure oil, when recent, is 
never lose than l.€52; aod when old, never 
greater tb;m 1.061: that of trade averages 
about 1.075. Nitrebensolo has the specific 
gravity 1.300, and its boiling point is 415^ 
Fahr., or folly 100 ^ higher thau that of es- 
sential oil uf almonds. 

1480. To Test tho Purity of Oil of 
Bergamot. Oil of bvigomot is very fro- 
quently adolteratcd with rectified spirit, or 
with the oil of lemon, orange peel, and tur- 
pentine. These may be detectAl in the way 
previously noticed. (See ho, 147C, 4e.) Tho 
presence of the foreign oils, particularly the 



last, lessens )14 .*<oInliiiify in rectified spirit. 
Tho pure oil is freely soluble in liquor of 
potassa, forming a cloaV Goluiiou. Its specific 
gravity is .875 to .865. 

1461. To Test tho Purity of Oil of 
Cinnamon. The coiim}<m ndvdternul^ arc 
liighly recUficcl wpiril ami oil of cassia. ‘When 
pure, its fipecifie gravity is 1.035. Oil of 
cassia, of which the specific gravity id 1.071 
to l.OTZ, and when old, even 1.078 to 1.090, 
increases it; hut beforo trying it, it must be 
tested for p])irit. which has a contrary ofl’eet. 

1482. To Teet the Purity of Oil of 
Lavender. Alcohol is hoi e also (he cuinmon 
ado I tcrant . Th o fi iicsl q x\ ali ty — t bat from ( he 
flowers, has Rpccific ginvity .877 lo .905. The 
lightest is esteemed the best. Rontaliuo is 
insoluble, or very nearly so, iu xho pure oil, 
bat is freely soluhlo iu that nclulUiraU'd witli 
alcohol. The prcscnco cf oil of (iiqu'Dlinc, 
Aud other inferior oil?, moy lie detected by 
the blnUing-paper test, noticed above. (Sre 
Ho. 1475. 

1483. To Test the Purity of Oil of 
NerolL This is ''the oil oi' oruugo flowers, 
and is cmmnonly adulterated with ulcob(»i, or 
with the oil of orange leaf (essence dc petit- 
grain ), an d gen era) ly with b ti Ih . The presence 
of the first is easily detormined («cc Ho. 1476) ; 
that of tbo second only by comparing the tKlor 
of a drop of tho Kuspected od, placed on n 
jdeco of paper, with a drop of pure ucroli 
MUtilarly treated. 

148C To Test the Purity of Otto of 
Doses. Cmdcy says : ** The conmuui adult- 
craiiLs are tbo oils of rluahum. suudnl wnod, 
ami geranium, with cumpher, and omisimially 
with sjicnnacoli, to give tho i fimicais article 
Iho usual crynUllmo cip]»cara:ioo. Pure 
oUo has a blomi, nwort tasu ; If U )>r* biitcr. 
itronlalna oil of riimlKnu or >-un(]:il xaiod ; a 
it bo pungent or bilo Dm paluir. il coutuiuK 
cither oil of gernnium m ( um]»ht>r. and mo>*i 
probably both; if it imparU an imctnouh 
vaniotiun Ut tbo palate, or if ;l leave j a grouty 
stain on paper, it contains spermaceti. A single 
drop of pure otto of roses exposed for Euina 
hours under a bcil-glasn, iu tho culd, to the va- 
por of a few graius of iodine, remuiua white, 
and continues so on Gubscqncnt exposure to 
Die air. A earn pi o adulterated witu foreign 
oil, on Ihc contrary, becomes yellower ycllow- 
i .<b • brn wu . and c on ti uu os sr> bseq u cn Dy to dark - 
CD, until it becomes of a deep brown color, or 
even perfectly black, accoi’dmg to the extent 
of the adulteration. A single drop of pilri> 
otto placed ou a watch glasaxviUi ono drop 
of conccntiatod sulphuric acid (oil of vitriol), 
and stirred with a glass rod, retains the purity 
uf i Is cu) or oud odor ; but a samp le ad nltc rated 
with other oil becomes more or loss brown, 
and evolves peculiar odors — that from oil of 
geranium being strong and di&agrccaldo; (hat 
from oil of rhodium l>eing inorcasc^ and ren- 
dered unctuous and cuheb-like; that from 
camphor, characteristic and combined with 
oddity ; that from spermaceti, unctnons and 
clearly perceptible.” Dr. B. Bnur, of Const on- 
tinoplo, has had the opportunity of jircpanng 
a standard ottn of ruse on tho spot, and was 
also in a position such as fcorcoJy any other 
chemist ever was for iuvesti gating tho whole 
subject. He says that pare otto g)vo«, witli 
iodine and with iodide of potassiam and 
starch, the same rcactiuns af, when it is mixed 
with geranium oil, and even (hose witJi pure 
geraninm oil ore hardly d i fierce t. Ho further 
soys that many attempts have been made to 
discover Bomo chemical rcaclina which would 
reveal the falRification cf oUo with geraninm 
oil, bnt hitherto mostly in vain. 

1485. To Test the Purity of Oil of 
Cloves. Oil of cloves is frequently adulter- 
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atcd with iafericjf essential oils, but when 
pnve it eshibits tiio fnllowing resnito: ‘When 
shaken with pure Uquor of ammonia, it coag- 
ulates, and erv stall isej* after fusion by a gcntlo 
heat: Treatei with nu alcoholic solution of 
pofassa.it cougcab into i\ crystallino niMs, 
wiib total loss rjf it*; odor: A colulion of 
chromate of poiassa converts it into brown 
flakes, vrhilst the ml t loses its yellow color. 

1486. To Test the Purity of OQ of 
Rue. This oil is nearly always adulterated. 
When pure, it forms a clear oolntion with 
TcctiUca spirit ; lodiuc dissolves in it slowly, 
wiliiout apparent reaction beyond a darkening 
and a slight in crease in viscidity: It is un» 
affected by a t«o lull on of chr<m<itc ofj)Ota$saf 
Nitric acid very Rlowly chon go j it into ft 
greenish yellow liquid balsam. 



F ixed Oils and Fats, Those 

are compounds ol carbou, byOregan, 
and ox 5 ' gen (hydrocarbons), obtaiuod from 
ibc organic kingdom, and diicCy disiiuguisbcd 
by Uu'ir insipidity, uiictuosity, infcxdubility in 
vvatcr, nud being lighter Ihau that ifuid. 
(dive oil, obtained from the vegetable, and 
, pi'iiimccti oil. from tbe animal kingdom, umv 
by liiKvu ac typei? i f lUc rest, Tbo fisci! oils 
.ire < hik'fl,v ioiiml iu Uio fruit and rceth ol 
))iiuits. and la Uiiu mc'iub:a;i<m;k cells iu 
Viinoir: purui <d* Uic bodies of nniamb\ Soma 
(A iIk'so oil:, are ;>olid at <'rdlimry lemperalurcR; 
a V palm oil, eocoamit oil, <Lo. ; Lr.l the majoii 
ty on> flQid, ozcopt when considei'nbly cooled, 
when they separate into two purtious : the 
eoo solid, coDsisting mostly of Atearinc. aud 
the other litjuid, consisting cbiclly of oleiuo. 

early all the fixed oil?, when freely c.xpoAed 
to tho air, absc'rb oxygon, and cither graaually 
harden, or become vaueid. The fonucr arc 
termed drying oils, mid arc used by ywulcrA ; 
the latter are used in cookerr, for machinery, 
lamps, Ac. Tho fixed oils, except wben^ 
otherwise directed, tiro obtained from the 
bniisod or ground fniit or Aoed, by means of 
powerfol pressure, in screw or hydraulic 
presses, ana arc either allowed to clarify them* 
solves by subsidence, or are filtered. Another 
rnothod is by boiling the bruised A 0 C <1 in wa- 
ter, and skimming off tbo oil as it rises to the 
surface. This is tho plan adopted for castor 
oil in the West Indies. Tho specific gravities 
of tbo lued oils range between 0.8 (k> and 
0.970, (Cooicij.) 

1468. Davidson's Process of Deodor- 
l 2 mg^ Putrid Whale Oil. This cheap 
method of purification consiets in tho employ- 
mont of chmrido of lime, the quantity dopcod- 
iog on tbo degree of putrefaction of the whale 
oiL In general 1 pound is pnfficient for 112 
pounds oil; but it it is in a Btato of great 
putrefaction, there may bo H or 2 pounds re- 
quired. With 1 pound chloride of lime aliout 
12 timofl tho quantity of water must be em- 
ployed. Tbo ohlorido U bruised in a mortar, 
and tbo water added by degrees till it farms a 
AO It and liquid paste, and afterwards by the 
addition of tbo remniuder of the water it takes 
tbo consistency of cream. This is to be mixed 
with tho oil and often carefully stirred. After 
enino hours 1 pouud Rulpburio acid, diluted 
with 20 or 30 time 3 its bulk of water, is poured 
on tho mixture, and the whole brought to a 
boil over a moderate fire, and etirred con- 
tinually until drops of oil run off at tbo end 
of tho stirring pole. It is then left for same 
hours for tho oil to precipitate, and Iho acidu- 
lated water is drawn ofi*. A common cast-iron 
boiler, with she at:; of lead at tbo bottom, h the 
best for tho purpose, or .a copper or ixou voi^acI 



may be used when tho quantity of acid is not 
too great. Tbo cblorido of lime must not be 
bmiaed in acopper or iron mortar. 

1469. To Restore Ra&cid Oil and 
Fat. Rancid o>) and fat may be recovered by 
agitating them, at a gentle best, with fre^- 
burnt uid coarsely 'powdered charcoal (which 
has been thoroughly fre^ from dust by sift- 
ing and fanning), followed bv filtratiuu 
through fianne] ; or by Kimpio filtration 
throngh cbaxcoa) in bogs of Canton fianncl, 
according to the common method. 

1490. To Restore Rancid Fat or Oil. 
Another method is to thoroughly wo.sb them 
with hot water, frequently rencwwl, or to 
blow Atcam through them, until (bo desired 
cffoct bo produced. Air freely employed f<»r 
some time, iusteod of Atcani, Aiicceods ad- 
mirably with many oils, and its use has the 
advantage of not lutnKlucing moisture iuUi 
the article. Another method is to lK»il oil <ir 
fat, for 15 lo30 ininnLcK, ^riili a little water 
and calcinc<l mA5ii'*'>ia. 

1401. To Prevent Oils and Fats from 
Becoming Rancid. Tho UMulenvy <'f <*il' 
and fsu to liccomu ruudd may Ixt prevenU'd, 
or greatly retarded, by artificiid uiean&. One 
of tho simpleRt methods is to dissolve abooi 
2 percent, uf gnm-bensoin (in fino powder), 
or about one per cent. bcDtoio acid, in Um 
oil or fat. by tbo aid of a gentio beat. This 
addition renders oils, pomades, nlntincoU. 
peculiarly soothing to an irritable or highly 
KCDsitivo skin, it should bo done before tho 
nddiljon of tbo scenle. When tbo nrepars- 
lions arc intendod for exportotion to not cU- 
m.itc.'*, Ibo perccoto^ of the gnm or acid 
^ OQ Id Iw some whit incroasod. This is tbo 
plan generally adopted by tbo inanQfoctnriDg 
pcrfiiinerd Aod dmgffista. lo tbo wbolosslo 
irotlo, carefully rcnucred lard, suet, Ac . ; sitn- 
plo pomades and oils, so prepared, are now 
common articles of slock and sale. 

1499. An ExceUsfit Preventive of 
Rancidity in Oils, Ac. Nitric other, or its 
aladudic solution (sweet spirits of nitra), i* 
highly recommended ns n uiost effective pro- 
vQutiro of rancidity. It is said that a few 
drops of the ciber will cffoct this object, and 
will oven remove tbo diK^t>^^^o 
rancidity when present. Oil «o treated, after 
being bested to remove tbo alcohol, when the 
solntion has beeu uhhI. is quite bright, door, 
and scentless, if it were oneioally so. Pop- 
lar-buds, cnishod and dig<»ted at n genus 
beat, in oil or fat, will also remove, or gfcolly 
rcta^p it« teodcucy to become rancid. Fat^ 
bodies Id a globular state may bo k^t a long 
time without becoming rancid. This pecu- 
liar rtato can lie imparted to fatty matters by 
moiling tbunt at I3(H Fnhr. aud adding a 
f-mall quanlUy of yolk of egg. or bile, or al- 
buminous subsUinecA. or Ixskt, a solutton of 
alkali (c<»mp:>sod of 5 to 10 ports for overy 
100 of uil),'Ot tho samo temperature. Tbo 
whole is tbcQ agitated for some time to bring 
the fatty ui aUer into a globular coudition. 

1493. To Prevent Fats and Oils fr o m 
Becoming Rancid. Hcattbeuil or melled 
fat for a few minutes with powdered slippery- 
clm bark, in the proportion of 1 droenm of 
the powder to one pound of fat. The bark 
shrinks and gr^ually subsides, after which 
the fat is poured off. It communicates an 
tHlor like that of the hickory -nut. Butter 
thus treated has been kept unchanged for a 
year, 

1494. To Purify V^etable Oil for 
tTso in X^amps. To 100 pcuods oil odd 25 
(»uiiees alum, dissolved in 9 pounds of boiling 
water. After stirring it about half an boor, 
add 15 ounces ui trie acid, still contiDuing to 
stir it. Let it stand 48 boars, when tbo fino 



oil will ewim on tho suri’ace, oud then draw it 
off. Such oil is used all over Cnntincntal 
Dnropc, and an equal quantity yields donblo 
the light of wbulo anti Ctih-oil, without its 
offensive iklnr 

1495. Bancroft's Proceaa for R e fi n ing 

Duhricatin^ Oils. Ur. Bancroft’^ process 
for refining common olive oil, lard oil, Ac., 
for lubricatjug purposes, is to agitato them 
Willi from 34 lo 8 per cent, caustic soda lye, 
of 1.2 specific gravity. If, ou trial of a email 
quantity, the lye l»o found to settle clear at 
the bottom, enough baR been added. Tbo 
<ill is allowed to rest for 21 hours, for tbo 
Muijjy to ljub^i<3c; the supernatant oil 

is then fillvrcd. (•'^cc No. lu.M.) Another 
plan of purifyiug oiLs is to agitato them with 
aKtroDCBuiuiiou of common salt. 

149§« Calvert’s Teats for the Purity 
of Oils. In the use of tho following 
tbo result of a Rories of experiments by Mr. 
P. 0. Culvert, he rceommundri especial cun’ 
in the jin'punilioji of the reagents useil fm* 
testing, not only as regard; th'dr exact 
otrength ami purity, bet iiUo hi following 
strictly Ibo prescribed dioiIkhI of using t'uem. 
carefully noting tho finio reqiiu'od for tbair 
act; I m and effects lr> become apparent. 

1497. Calvert’s Caixatic Soda Test 
for Oils. A Koluliou of caustic n<ula, spei’itie 
gravity 1.340, is useful lo distioguiAi iish 
i^m oUicr animal and vcgetublo oils, owing 
to tbo distinct red color which the fi^h oil 
assumoA; tbopresenco of 1 percent offish oil 
will 1)0 delected by Iho tMt. Add one vol- 
ume of tho test to 5 volumes of the oil, well 
mixed, and heated to the boiling point. 
Hempsccfl oil M(\xnT 09 l)rowu'yello\v color, 
and uccomcA so thick a^ to outi rely lose it^ 
fiuiditr. LttUiccU oil assumcH a much bright- 
or yellow color, and remains fluid. India 
nut oil, gftlhpoU oil, and pale rape oils, l>o- 
oomoAAolid white nuisd iu 5 minutes, while 
tbo other oils remaiu flu’d. 

1496. Calvert's Stilpburic Acid Tests 
for Oils. I. Sulphuric iieid (d*s politic grav- 
ity 1.475 will detect oils adullnratud with 
himpseed auU linsrcd oils to the amount ot 
10 per cent. Fish oil may bo detocUul toxha 
amount of 1 percent, by the rod color if us- 
inmoA, this being noticed more particularly 
when the fish oil is allowed to separate bV 
itanding. To apply the test agitato I vol- 
nmo with 5 volumes of the oil. and allow tbo 
mixture to stand for fifteen minutes. 

II. For tbo dotectiou of hemp, Unseed. 
fish, gallipoli, and Fixnch oif?, 1 volume 
of Aulphuric acid of specific gravity 1.530. 
ogitated with 5 volumes <d* oil, end tbo mix- 
tnro allowed to stand lor 5 miuutos. Under 
this test t.he abovo mentioned oils oloue as* 
some a decided col o ration. 

III. Sulphuric arid of specific gravity 
1.^^, used Kiuiilar to tbo preoediug. and tbc 
affects noted after stand mg 2 minutes, affords 
a test under which tbo coloratirms arc dis- 
tinct and well marked, and will detect lOper 
cent, of rapeseed oil iu olive oil, of l.ard <ul iu 
poppif Oil, nf French nut oil iu oUve oil, aud 
of film oil iu neat's footoil. 

A stronger acid than Ihii carbonizes the oils 
and dcRtroys tho coloration. 

1499. Calvert's Nitric Acid Testa for 
Oils. Tho Auceessivu application nf uitriv 
acid of specific gravitv 1.33d, and of a solu- 
taou of canstic soda oi' specific gravity 1.340, 
cau bo successfully applied to detect the fol- 
lowing very frcqneut casc^ nf adulteration: 

I. OaUipoU oxl with fisb oils; tho fonner 
a.ssumc3 no distinct color with the odd, and 
gives with coda a mass of fibrouacousistcncy, 
while fish oils aro colored red, and become 
m Qcd agin ous wi tii the al k all . 
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1 1. Cos for oil vrith poppy oil ; the f;)rmc;% 

If niluHcvatctl, ficciuiros r. rcddiali mui 

Iho njftso >vith tho olkali loacn much cf its 
fibrous appcaraucc. 

lit. hai>c3CC(l oil with French init oil: 
under the nitric acid test the former, if adul- 
terate, a^umes fv veddiah tinge, more or less 
Intense, which alkali iuc rea.se s, and renders 
tho semi- saponified uioafi more fibre us. 

1500. To Test the Purity of OUto 
O il. *?ay*< : When pure oUyo oil ia 

^hiikuu ill tv phial niily hail* filled, tho bead 
or bub Ml'S Ibniurd very rapidly diaappear, 
but wirli Ui<‘ Oil u Iterated oil they remain 
nnub lunger before they Imrst. If oiivo 
oil contains i part ol pnpps' oil, part of 
it remain Iji^uUl at Fabi*., iu prop- 

er fivexmg tcinpemtun: ; anil if it con- 
tain'. -V of puppy oil, it Jucri not nolidify at 
all. milesri cooled much below tho freetiog 
ptiiiU of water. Fure olirc oil well agitated for 
Munc limo with of \h\ volmno of iiitno solu- 
tion of mercury, becomes quite jailid in 3 or 
A hours, witbout any separation of liquid oi). 
(The juercurial solution is nmdo by ilisaolTing 

I ouQce iiieiTUry in fluid uuurcs H drachms 

II i trio no ii I spcci fie gvu v i ty I . 00, ) A ccordi n e 
to M. noiKlet, 1 grain of bypouitrouH acid 

a ouitric 0 uii.wl with 3 grains of nitric 
will cause the |Kniect ^olidificatum of 
'2ia) graiuo of pure oliro oil in 75 to 78 mia- 
iiu*s, 

1501. To Test the Purity of Caator 
Oil. Castor oil U frequently adulterate 
with r.apo nil j nut this maybe dotcctod by 
its not dissnh'Ing In strong alcohol, and oUo 
by iu Ic*^ density. Pure castor oil ie oolubto 
ill an equal weight of alcohol spccifio gravity 
O.Hu'O. 

1502. To Beano Olive OU. Olirooit 
intended for auliquea (jicc M>. V244) 

and other ilke uses, is comumnly rotiuod by 
violently agitating it iu or stoneware, 
with about 14 to *2 per cent, of its weight of 
couccDtrated sulphuric acid. This ronuorv tt 
opaque, ami causes it to assume a ^cemsb 
color, Alter about 2 weeks' repoee, it dcpo$- 
its much coloring matter, aud is then foand 
to hare acquired greater fluidit 3 % to havo be- 
come much pulcr. to be mure emollient and 
glossy ii>; a lubnvQtor. and to bum with great- 
er brilliancy. The clear p<irli<m is now dc* 
CAU ted, well washed with steam or hot water, 
and, after i^uffic lent repose m acloRoTOSseh 
at a tempemtuve about GCI^^ Fahr., ogoin de- 
canted, and, if nccoHsuiT. filler^ throngh 
Canton flannel or bibulous paper. This plan 
iu also applied to other flxcil oils, and an- 
swers woU for most of the recently ox press • 
cd vegetable oils. 

1503. To Purify and Sweeten Castor 
Oil. The Americau Juurnul of Pbannacy 
given the following receipt for this purpose: 
Take LOOO parts of the oil, 23 parts purified 
boce-blnck. 10 pnrVi calcined inagncalo. Mix 
them carefully iu a conveoient vessel of glass 
or tioDcd iron, and let it stand duringU days, 
with occasional agitnticiu, and filter through 
paper or felt. [See A'o. I'CM), 

1504. To Bleach the Vegetablo Oils.. 
According to Cooley, almond, ben, coator, 
colza, linwjcd. nut, olive, poppy, rape, tcel, 
and other llko vegetable oils, are readily 
bleached by exposure, iu pliuir, bottles, to tho 
light. For thi'i puniosc, 2-quart to 4-quart 
pale green glasa or uluc glass bottloa till^ 
with the oil, and covered with white gallipots 
inverted over them, arc {Suitably placed, a 
small distance apart, nu tho roofa of bonsett 
nr ‘ihedK. or iu aii> other nuitttblo positioo, 
fully fcximscd to the juui during tho grestor 
pvrtiuu of the day, or at all events to tba 
south -codt and south. 1 4 to 21 dayu' expgWM 



to tbn tun, in cloar weather, during aammer. 
is axnslly sufficieut ti> deC(»lor cantor oil and 
slmoud oil; but 4, 5, or even ti weeks, iu com- 
monly required to render linseed nil very pale. 
Tbi.) ii tho c;>rmiua plau adopted by tho 
wholosolo dniggiuta to whituu their castor oil. 
by BO mo of tho pnrhimcrs for tbolr almond oU 
aad oltvo oil, and by tho oilmeu for their pale 
li tiicod oil for artists. A better plau , bo we ver, 
whoa thia motbod is adopted, i:i to cork tho 
buttlos Inosoly air-tight, but nut firmly down, 
when tbo rqti Uai been no thorn two or three 
boon, and whib^t they arc still heated with it. 
la this way tho oil aufiers less from tho ox- 
poaaro than by tho loose gallipot systeoi iu 
ooinmoQ use. Almond, olive, aud other 
sweet oils, thus treated, .are apt to lose some 
of ^oir bl&uduoue, and to acquire a slight 
aulpbarous smell, aud nmoky flavor, whilst 
castor oil lose^ it: original blanduoss, and as- 
sumes tbo strong, uanucous flavor cbaractcrU- 
tie of tho w hi to ca.stor oil u f tbo stores. The&o 
qusUtios may l>o rmnoved by agitation with a 
libUo fresh animal charcoal, dry freshly pre- 
pared at urn io A or calcined moguosiA and sub- 
seqaent filtratiou ; or, what is oveu betUr, 
though more troublesome, by well washing 
Uiooil with hot water, aud sub.scquout repewu 
out of oontoct with tbo air. and snbscqueut 
deoautatiou. {Sec 1503.) 

1505. To Bleach Vegetable Oils. 
AuolUor method pursued fur bloocbiug oils is 
09 follows ; The oil is placed iu a porcelaiu, 
etouoworo, or well-Uuuotl vessel, along with 
Botno dry filtering powder, 1 to 2 pounds to 
each gsuloQ of tho oil, or eouio dry and re- 
ooutly prepared hydrated alumina (1 to i 
pound per gallon of oil; but much less is 
gftoQ euCBcieot if the article be of proper 
quality); nod tho beat of steam or mnlmg 
water boiug applied, is vigorously stirroil, 
with a doau wooden or s time wore spatula, 
for about au hour. It b thou thrown iuto a 
Cautou doDucI oil-bag. aud filtered, in tho 
usual rnannor, observing to return the ruu- 
ningj until they become cjuito wbito and clear. 
This is tho way porfamers aud wholesale 
druggisti usually prepare their ieh%tc alruotul 
oil, icUUc oUcc oil, and wAife oU of ben. For- 
morly frosh burnt auioial charcoal was chiefly 
Qsod for tbo purpose, and is still 80 oiuployod 
by eomo bouses ; but tbo other substances 
answer better and are moro conveuiout. 
(CooUy.) 

1606. To Bleach Vemtable Oil*. Tbo 
oiU referred to iu No. 1304| aa woU os all other 
oils and &U, may l)o rendered perfectly color- 
less by agitwng them with a little chromic 
acid; or, what is clioupor and more conveuiout, 
wi^ a mixed BoliUion of bichnimato of po- 
tossa and eufficient sulphuric acid to setzo <m 
tho alkali cf the bichroomto and to liberate 
its cbromlo acid. I U) 2 drachms of tho bi- 
chromate, mixed with 3 times its wciglit of oil 
of vitriol (previously diluted with about twice 
It; volnmo of water, and allowed to cool), is 
ordioorily cufficient, when skillfully used, to 
crfoctly bleach 2 or 3 piuts of oil. It should 
3 addou gradually to the oil, wiUi continued 
violent agitation, and this should be kept up 
for come cousidcmblo time after tho last por- 
tion h added. Tbo nil stare must ho mode iu 
a Tosael of gla.s5. porcelmn, stoneware, or 
wood, vid notblng motaliie must touch it. 
(a some cases a Yew dr<»ps of eCrong nitrio 
acid (diluted with about twice its oolk of 
wa&r), if added towards tbo end of tbo agi- 
tation, will Ihcilitato the process; or, with 
cotzA liuAoeU, nut, and rape oil, instead of 
tbo diluted nitric acid, a few drops of hydro- 
chloric acid without dilu^ou. After the final 
agitation, the oil most be allowed to ^nse at 
a touipcnitnrc of about GO^ Fahr. when it 



iiM .ictllcd, tho clear portion should bo de- 
canted, thoroughly washed with hot water, 
azoiu allowed to repose for some time, und 
then finally decauted for use. If necessary, 
it mav lastly bo filtered. (Coolaj.) 

1507. Berlandt's Method of Bleach* 
ing Fixed Oile. Shako strongly for somo 
minutes, 300 parts of Uio oil with 40 parts 
water containing 1 part pennanganato of 
putossa; allow the mixture to stand in a warm 
plocD for some hours, and then filter. Thia 
renders the oil colorloss. 

1508. Dleterich'a Method of Bleach- 
ing Fixed Oil*. Dissolve 2i poauds (avoir- 
dupuiri) permanganate of pntasaa in 314 quarts 
water, iu a wooden tub having a faucet iu 
its bottom. Stir into tbo mixture 524 quarts 
of tho oil to be bleached, and keep ail well 
stirred for 2 days. Then add 21 quarts boil- 
ing water and 11 pounds conamerclal hydro- 
chloric acid, and keep tho whole stirred for 2 
days longer. Draw off tho acid water, and 
wash the oil repeatedly with boiling water 
until ail arid is removed from it. 

1 509. Hngelhardt'8 Method of Bleach* 
ing Pal m Ou. Heat 1000 porta by weight 
paun oil in an iron vessel to about 143^ Fahr., 
aud let it stand all uight, sustaining the tem- 
peratare. Next day pour it off into a clean 
vosaol and let it cool down to about 100 ^. 
Meanwhile, dissolve 15 pavu bicbroinato of 
potash in 45 parts boiling water; when the 
solution has cooled n little, pour into it 60 
part^ hydrochloric acid. Add tbismixtara to 
tho palm oil, stirnng quickly, and m about 5 
minutes it will assume a sombre groon color; 
by coutinued stirring tbo oil gnmually clari- 
fies and becomes quite limpid. It should 
become quite white after washing it with 
warm water : but if not entirely colorlasa, tho 
operation must bo repeated, using i port 
bicbromato of potash, and 1 part bydrochfono 
acid. This is aquick method, aud Engelbardt 
claims that it produces better results than tho 
means usually employed. {See Ko. 537.) 

1510. To Bleach Cotton Seed OU. 
X3io I gallon English caustic soda, in a solu- 
tion 02 about 40^ Baumo, to about 20 gallons 
cnulo oil. The oil, previous to being mixed 
with tho solution, must be boated to about 
91^ Fahr. Stir constantly while adding tbo 
cold solution. If tbo uili'^ not now sufficiently 
light, add more of tho solution to bring it to 
a light yellow or straw color. 

1511. Seyeris Process for Puri^diip 
OUs. Tho pvoccsu of M. Key or, which u 
npplicablo to all oib. has given excellent re* 
sultj^ ill u manufactory of rape seed oil. Into 
1000 parts by weight of oil, put cv mixture of 
6 parts solution of auimouia and C parts wa- 
ter. and agitato tbo barrel well until tho alkali 
IS jKsrfoctly mixed, which may be done iu 15 
miuutus. The barrel is then scaled hormeU- 
call/, aud, after 3 lUya’ repose, tho oil i* 
decanted ami filtered. The rosiduo ia uand 
for th 0 manufoc tu re o f soa p . Oil thus work cd 
contains no troco of .acid, and tho inncilog* 
IDO as impuritios aixulcstroycd orprecipiUt**!]. 

1512. Liebig's Method of Obtaining 
No&*poiaonouc Oil of Almonds. Agitate 
the crude distilled oil with biuoxulo of mer- 
curjin slight excess; aud, after a few days' 
contact, rectify tho oil from a little fresh bin- 
oxido (»f mercury. Tho product is quite pure, 
if properly managed, as tho hydrocyanic acid 
(tho poisonous principle) of tho oil, unites 
with tho binoxidc to fonn a bicyonido of 
mercury. 

1513. Meat'B-foot or Trotter Oil. 
Obtained by boiling neut’s-fwit, tripe, etc., 
in water. It iis a coarse animal (»il. very 
om oil lent, and rnueb u:^d to soPbeu leather. 

1514. To Befine Neat*s-foot Oil Put 
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a qaart of tho oil ^ilii I poimd bright lead 
ahoving.<, and ^ pound quicklitno pounded, 
into a glutis bottle, let it stand iu tho sun and 
light Ibr ‘d or 3 weeks, then put the oil and 
lime into a saucepan \s’itb i [mnnd washing 
soda, boil gently l5 miunte», then set in the 
coldest plocQ possiblo till the uext day, when 
it will uo found congealed ; place it into a 
filter of white blotting paper, place a clean 
glass bottle nnder tho filter, and you will get 
tbo finest oil, suitable fur tho most delicate 
macbiccry. ^ny one requiring a little nice 
oil would do well to try this in preference to 
buying it ready done. U must "be kept per- 
fectly cold while filtering, or the soda will go 
throngh. 

ISIS. HirzePs Uethod of Pros erring 
Animal Fata. Mix 14 pounds of receutly 
melted fat with 5 drachms suit aud 15 grains 
alum in fine ^>owder; beat imtil a scum is 
formed on the surface ; remove the sc tun, and 
when the clear fat is coni, wash and knead it 
in water, frc<;uctuly changing the water, so 
tLi to roinovo all tho salt; then evaporate tho 
water at a heat iu sufficient to injure tbo fat. 

1616. To Freaerve Aw^mVi Fata for 
A liOng Time. The following mode of ben- 
seating all kinds of animal fats will be 
fonnd tho moet ofioctual for prebcrving them 
for a tong time. Make a saturated solu- 
tion of gum benzoin iu alcohol by filmplc 
beat, allow the liquid to Eottlo clear, then 
straiu and uux with equal parts of fresh castor 
oil. Of this mixture ruld 4 ounces to each 
gallon of Ihl or oiutment while wann. The 
proportion of tho solution of bensoin may bo 
tnereased for pomades, as it forms, by its oro* 
umtio odor, au cxcullont basis for perfumes. 
Tho bonsoatie fat hbould uot bo kept in Un, 
bnt m woll-covorod jars. Steam* rendorecl 
lard, or that treated with salt and alum, 
should bo carefully re- me I ted in a water- bath, 
tu allow ail tho water to settle so as to (Kmr 
off tho puro fat. In prepariug ointment and 

K omudos ills important that tho wax should 
3 first incltc<l, nud the oil or fat wanned 
before atldiag to tbo wax. Thia precaution, 
which will save mueb time and trouble, is 
often uogloctcil by young beginners. (*Scc 
Uos. 1253 and 1254.) 

1517. Boillot’3 Process for Purify- 
ing Fats. Molt 2^ pounds avoirdupois of 
I ho fat with 2 quart?* lime-water; stir act- 
ively over tho fire for 2 or 3 bnuri*, and coo). 
Then press in ilanmd and allow it to stood a 
4ay or two to haiden. By melting it with 
oriilulatod wafer to removo tho ozesss d 
Umo< a lianl Tat results, &ui table for making 
cun'Di's. 

1518. Hog’s Lard. Thi^ is obtained, 
like the rest of the animal fats, from tbo raw 
lard, by chopping it hue, or rather rolling it 
out, to break tUo coUh in which tbo fat it 
hKlgcd, and then melting the fat in a water- 
hut b. or other gentle beat, and straining it 
while wurni, Some Imil them in water; buo 
the fatH \bnn obtained are apt tu grow rank 
nmeb F*ooner thou when molted by thomselvcs. 
{$C6 No. 525.) 

1519. To Try out Lard. ThU should 
he dune ill the open air. Set a largo kcttlo 
over a fire, in aumo sheltered place, on a still 
day, It will cook much quicker in largn 
quantities. Put into the kettle while tho latti 
is cold, a little ^aJeratns, say 1 table- spoonfol 
to every 20 pounds ; stir almost constantly 
when nearly done till the scraps are brown 
and crisp, or until the Eteam eea^^ea to rise, 
then there is no danger of its monlding; 
Etrala out into pans, and the first will be 
rvady to empty intri wh«n tho Icut 

trained. 

1520. To Detect Water in Lord. 



The presence of water is very eossily deb' I 
by merely melting the lard, when tbo water 
cnilcets at the bottom of the vessel os a dis- 
tinct layer. Tho weight and volamc of lard 
can be greatly increased by the incorporation 
of water with it ; and purchasers of a poond 
of lard will frequently find that they have 
paid the price of the lard for as much ns 4 
ouDces of water. Itord is also adnlterated 
with from 2 to 5 per cent, of mtttr of Imo 
(blocked lime mixed to A milky eoDRistcoco 
with water) ; this givc^ tho brd a bcanUfally 
white appearance, and also allows of 25 per 
cent, or water being stirred into it while 
cooling. 

1621. Benzoated Lard. Tokobensom 
in coorso powder, 1 ounce; frosh Jard, 1 
pound. Heat togelbcr for 2 or 3 honis in a 
water-bath, and then strain. 

1522. To Bleach Lard. Lard may bo 
bicacbetl by applying a inizturo of biehruinato 
of potassa and mnnatlo ocid. iu mlnate pro- 
portions, to tbo fat Nos. 1509 and 1523, 
also No. 537.) 

1623. To Bleach axid Harden Tallow. 
In a copper boiler, pot | gallon water, and 100 
pounds rendered tallow; melt over a slow 
fire, and add. while stirring, 1 pooml of oil of 
vitriol, previously diluted with 12 of water; 
afterwards, i poond bichromate of potosso, in 
powder; and lastly, 13 pinU water, afrer 
which tbo firo H suffered to go down, when 
the tallow will collect on tho surface of tho 
dark grccu liquid, from which it is separated. 
U is then of a fine white, slightly greonisb 
color, and possesses a cousidcrablo degree of 
hardness. (See No, 1500.) 

1524. Factitious or Imitation Sper- 
maceti. White (pcrnmccU, 10 parts ; Conor* 
ons cako stcarinc. 20 parts; potato starch, 
0 partj; muciinge, I part. Melt the first three 
and unite well, tbcu let tbo mass cool to iho 
cooristcnco of dough ; turn it out on no oiled 
marble or lead slab, and roll it intoacako; 
next sprinkle a litilo inucilago ou it, double 
it, and roll again; rencut the process os often 
os required ; lastly allow U to cool. If it ha# 
been properly managed, it will llidtc whou 
hrokcii up, aud resemble sponnoccti. 

1525. Extraction of Fat from Bones. 
A process ha^ been adopted abniad for ex- 
tract) ng oil ami fat from bones and other 
animal refuse, by digCHling it in aclonod and 
heated vessel with bouxnlc or flioiilar hydro- 
carbim. A flcr a few ho u rs tho I Iqui d i s drawn 
off. tho bydnx ; rbou ?;cnaratcd by distUlatlon, 
aud tbo oil is tjfl ready for use. The bonos 
may then be used for the inaniifactaro of gcla- 
tine. Tbia ia very .similar to a method lately 

S osed of olibuniiig uil fivioi oleaginftus 
i, but in tbiii latter case, os would proba- 
bly bo prcforoblo in tho former, bisulphide of 
carbon is the moostruam employed. 



etroleum, or Crude Coal 

OiL Tho name of petroleum U now 
applied to all the native liquid substances 
which have a bituminous character. It con- 
sists, therefore, of an inflammable and more 
or less rolaUlo oily substance, langing in color 
and appearance from a yellowish white, trans- 
parent fluid, to a brown or almost black, 
opaque viscid mass. Tho former used to be 
called naphtha, bnt this uamo H now giveu to 
any oil of this description, whether naUve, or 
distil led from a darker grade of petroleum. 
Tho latter is the form in which the bulk of the 
potrolonm in found in and this, 

when exposed to tijo mr, gradually iKisees into 
asphaltwn, or solid bitnmen. 




1527. To Purify Petroleum. Tauk- 
shaped Brills of a capacity of 500 to 2600 bar- 
rels aro filled wilb crude oil, and heat applied 
by fumacfis ben oath them, causing vapors to 
arise, which are carried forward thvongh pipes 
immersed in water, and condensed iuto a 
liquid, which nins nut at the eud of tbo pipe, 
Tho first product is gasoline, a very bght 
hydrocarbon, marking as high as 03*^ and 
as low as 75^ of Bahmd’.'i coal oil hydrom- 
eter. Tho heat is then somewhat iaercase<l, 
and tho nest product obtained is called 
bcnd«c hcncolc). which roarks 
from 75® to C3^ Baumu; and, when enm- 
bined. will nvorogo about C7®. Tbo beat be- 
ing allowed to increase further, produces dia- 
tiUalo, or crado burning oiL Thid passes over 
until about 8 or 10 per cent, of tio original 
quantity contained in tho Btill remains, which 
ia called roaiduum or tar, and may bo redistilled 
for tho puq)O80 of obtaining paraffine and 
Inbrioating oil Po'afmc h a fatty material, 
raembllng aporm in appearance. Tbo dislil- 
iatc or crude burning oil in converted into or- 
dinary kerosoao by a process of purification. 
For this purpose it is placed iu a tank, where 
it is violently agitated by forciug air through 
It, and whilo thus agitated, U to 2 per ceut. 
sulphuric acid Is added, after which the agita- 
tion is continued 15 to 30 minutoii), The oil in 
then allowed to soltlc, wheu tho acid ami im- 
purities arc drawn from tho bottom. The oil 
IS then washed, fir^t with water ami then 
with caustic soda, by which moans tho re- 
maining impurities aro rouovod, and any acid 
remaining in tbo oil ih nentralixed. It is then 
taken to shallow bleaching tankn, where it h 
axpoeod to light ood air, and oUowod to sottle; 
it I ' uext heated by means of a coiJ ol Rteaot 
pipe I'u uni ng through ir, to expel all goscouj 
vaporn whicli will ignite .*;t sv tompemturo bo- 
low 110® Fahr. The <Jil ii nowcallod a ^r# 
lest oil. and in rcmly fo bo baiTcIod aod I'cu* 
to market. 

1628. To Clarify Coal Oil. Placo iu n 
closo vessel PHJ pmiiul i cmdo coal oil, 25 
quarts water, 1 pmmdcblovidoor lime, 1 pound 
8oda, and A pound o.xide of maiijmncsc. Tbo 
mixture in violently agitated, auu allowed to 
ro.>*t for 2-1 honr,% when the clear oil i:j dccant- 
ctl and distilled. The 100 nouud:i coal oil are 
to l>o mixed with 25 pounds resin oil; tbmu 
ono of tho prints pal pomtri in the manipnla- 
tioa; it removes tho puminy partn from tbo 
oil. ami render* thorn imnlorons. Tho Ulstil- 
laliuu spoken of may tonninatn tho process, or 
tho oils may bo di^tilIcd before they aro de- 
fecated and precipitated. 

1529. To Decolorize) Kevrsenc OIL 
Kcroi>nnc oil is Uecolorixed by stirring itnr> 
with 1 or 2 per cout. of oil of ritrinl, wbieo 
will carbonize the coloriug matter, then with 
some milk of lime or some other caustic 
alkali, Bottling, nud rcdistillisg. Tbo latter 
appear* to be indispensable. 

1530. Why Serossno or Coal Oils 
Explo^. No nil is explosive in and of 
itself; it i3 only when the vapor arising there- 
from l)6Con)ca mixed iu the pn^cr proportions 
wi Ih air, that i t will c xplodc . Thcro bo ould bo 
no inflammable vapor from any oil used for 
bnmiag in lamps at ordinary tomporatare. A 
volatile oil is unfit for tho pnrposo of illumi- 
nation. 

1531. To Test Eeroseae or Coal OiL 
Burning oil is otlcu adulterated with heavy 
oil, or with benzine. Tho adulteration with 
tbo former Is shown by dimness of tbo flauio 
after having buruwl tor some time, accom- 
panied by a charring of the wick. Tho latter 
may be rcodilv dobootud by moa&c of a ther- 
mometer, a litrio warn water, aad a table- 
ftpocnlhl of thR oil. Fill tbo cup with s>unu 
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watci*. Ibo Ccinpcvaturc of whicJi to bo 
bnm^rbt to 110^ Fahr. Pour tho oil nu tho 
water; apply Cauic to lUo Qoatiug oil bv 
inaUU or otherwise. If the oil is unsuife it 
will take fire, ami itrj uso in the lamp in 
dan^rovis, for it U liabio to explode. But if 
the oil is safe and pnod U will not take fire. 
All pereon^ who soil kcro«cao that trill not 
stand tho fire tost at 110^ are liable to prose- 
cution. 

1533. To Exting^h tho Flame of 
Petroleum or Benzine. Watcr» onlc^ iu 
o7orwbolmiug quantity, will not oxtingiush 
tho Oareoof petroleum or bonsiae. It may^ 
howoror, b.? speedily smoUicred by a woolen 
cloth or carpet, or a wet musUn orlinoaclnthv 
or earth or saud being thrown oTor it. Those 
act by excluding tho air, without which com- 
be sti on chnunt l>e uiaiiitaiuod. 

16S3. To Deodorize Benzine. Shako 
ropoatedly with plum bate <d* roda (oxide of 
Icml dw:ic>Ivod iu cau^tic soda), and rcctifr. 
Tho fallowiogplau i-j said t!i be bettor: Shako 
repeatedly with fresh ponicjui of metoUio 
quicksilver; lot stand for ‘d day^, and i*cctify. 

1634. To Blanago Kerosene Damps. 
Those are so much u^d that a few hinls on 
tbeir managemcot will m> doubt be aceopta- 
ble. There are very few conimou illimuii** 
ting tubslsnou that produce a light aa bril- 
liaot and atoady 05 kerosene oil, but ita Ml 
briUlaocy la rarely attojned, through wont el 
attention to certain requiaiio points in Its 
maDogoment. Dy following too direcUona 
hero given, the greatest omoant of light Trill bo 
obtained, combmefl with economy In tbo oon- 
eamption of tho oU. The wick, oii, lamp, and 
its appurtenaucoe, utuat bo perfectly clean. 
Tbo chimney must bo not only cloaii, but dear 
and bright. Tbo wick must no trimmed ox- 
ootJy aquare, across tho wick*tube« and not 
over tho curved top of the oupola used to 
spread the flame: ^er trimming, raise tbo 
wick, and cut on the oxtremo comers or 
^ioU. A wick cannot bo trimmed wcU with 
anil sciseors ; tbo sharper tho scistuirs, tbo bet- 
ter tbo sbapo of tbo fiamo. Those Lints, aim- 
plo 08 they appear, are greatly disroganled, 
and tbo conMMuonoe is o flame dull, ycUuw, 
and apt to emoKo. The bumera made with 
an immovablo oupola, and straight, cylindrical 
obimneys, roquiru especial care in trimming; 
the wick has to bo raised abovo tho cupol^ 
and has thor^fforo no support when l^ng 
trimmed. A keroaono lautp, with tho wick 
tamed doTvn, ai> os to mako a small flame, 
ebould not bo placed iu a sleeping room at 
night. A wick ma<la of felt Is greatly supe- 
rior in overv way to tbo common cotU>n wicka. 

1535. to Keep Kerosene Lamps 
from Getting Oreai^. Tho upper port of 
a kerosene olliamp, uticr standing for a short 
timo, fVequoQUy gets oily, from tho condeniML- 
tion of tbo vapor uf too oil. This will bo 
greatly, if uut out! roly prevented, by taking 
a piece of felt and cutting a bolo m it so aato 
fit oxaotly around tbo socket into which tAo 
burner is aero wed; trim tho felt off so os to 
leave a rim about i inch Tvido, and placo this 
felt ring on tho socket. 

1536. To Cement the Socket on a 

Kerosene Lamp. Tbo socket of a kerosene 
lamp, into which tho burner ia M^rewod, Cre- 
qoontly bocomoa looso or comoa off. To fas- 
ten tb I a. take tbo socket off, pick out tbo old 
cemont, and wash it with hot soap and tto- 
tor, wiChaUttIo sudo, to remove uJl trace of 
grease. Empty tbo lamp, and wash It in tho 
samo iimnnov, Citpeclally tho lip or nock which 
fits inbt/tho oocket. tauo a ourk whioh 

fiU (nut too tight) into tho sockut; greofio it 
slightly, and screw it into tho socket (tho 
tcino way tbo buruor i$ screwed in)r until 



thoond of tho cork is nearly lovel with the 
bottom of tbo pocket; this will Icuvo a circu- 
lar trench to rcceivo tho cement. Tako the 
best plaster of Faria, mix it qnickly as thick 
03 it will flow, fill tho trench in tbo socket, 
roverso tho lump, and press tho lipof tbo gloss 
firmly into tbo socket until tho edge of tho 
socket fits closely to tho gliUM. This opero- 
tina mnstbc done quickly, beforotbo plaster 
hod timo ta set Let tbo Tcbolo remain 
about 12 boura iu a warm place bcfc»ro u^dng. 
Then cinscrow tbo cork and ocrapo off any 
odhori^ plaster. (Sec A'o. ^UOO.) 

1587^ To Glean Vaaaela Used to Oon- 
tain Keroae&e. If ash tho vessel wUb thin 
milk of limo, which forms on ctnnlMon with 
the netrolenm, and removes overy traco of it, 
and uy washing a second timo with milk of 
limo and a very small quantity of chloride of 
Ume, and oUoinng the llqoid to re main in It 
about on hour, and then neing it with odd 
water, oven Uio smell may bo co completely 
removed os to render tho vossol thas cloansed 
fit for keeping beer in. At tbo samo timo tho 
external surface of tbo vessel is to bo washed 
with a rag dinpod lu tbo samo enbatoiice. If 
tho milk of iimo bo used warm. Instead of 
cold, the operation is rendored much shorter. 
If porUelcs of ihickonod petroleum adhere to 
tho glosH nflor tbo first wuehiug, tfaesocon bo 
removed by WA'diing with fine cond, or by 
other luoobaulcal moana 

1688. To Clean Keroaene lAmne. 
Wash tho lamp iueido and out thurouOTly 
with hot suep and wator, and a Uttlo washing 
soda. Wbon oleoii. rinso repeot^ly so os to 
leave no tmcoof eoop; lot it drain till dry. 



f^hemical Mampulationa 

Some of the oporali<io8 employed in 
the preparation and use of ohomioolK have al- 
ready bioa given at tbooommenoementof this 
book (see ^o. 1); bnt, os tho work progressed, 
it woe deomou odviaoblo, for the soko of 
greater precision, to odd further directions for 
spedal manipulations, and descriptions of in- 
di^ensable apparatus. 

3SS1. Separating Fuiutela. Those ore 
gloss fhnneb lurnihbod with a atop-oook, and 
are used for separating mixed fiaias of differ- 
ent denaitiee. Tho xiuxod liquid is poured in- 




Fig. 1. 



Fig. 2. 



to the funnel, and, after snffiment time has 
been allowed for the heavier liquid to settle, 
it oan be drawn off by opening me stop-coc^, 
closing it Immediately after the heavy liquid 
has passed. Pig. 1 representa a separating 
funnel, .such as i^ urced lur ordinary purposes ; 
but for separating a mixed liquid containing 
efhPT nr other yolfttile fluid, a funnel, cloBod 
with a stopper similar in constructioa to Fig. 
2, is employed to prevent evaporation while 
the heavier flquid settling. For very small 



qnontitiea a pipette {see So. 3532) is the best 
instrument. 

383 3. Pip ettes. These are g! ass instni- 
meuts used lor measuring liquids in drops, 
and 80 constructed that the flow of the liquid 
from them is under the complete control of 
the operator. They may be made in 
any form which may be suggested to 
adapt them to special purposes; but 
pipettes for general uso are usually 
constructed follows : Pig. 1 is an 
ordinary pipette, and consists of a small 
cylinder of glass with an upper and 
lower tube, we lower end terminating 
in a fine orifice for the discharge of 
the fluid, and the upper end adapted 
for the finger or thumb, by which the 
outward flow can be instantly arrested. 

This is filled by* the auction of the 
mouth. Fig. 3 is made ou the samo 
principle, having a fine orifice (d). and 
a thumb-bole (a), but fitted with a 
mouth and stopper on the upper aide, 
for convenieDce of filling, or insert- | 
ing a measured quantity of liquid. The 
lower aide being flat, to ^ow of the instni- 
ment being laid down without risk of waste 
of contents. 




A pipette affords also a ready means of 
separatmg two Uquids, too small in quanti- 
ty to allow of separation bydecantauon or 
other methods usually employed. To this 
end, the upper or lower stratum of tho mixed 
liquids (ou and water, for instauce), may be 
djawn by the mouth into the pipette; or the 
whole may be sucked into the pipette, and 
the lower stratum allowed to flow out. 

Graduated pipettes of various forms, espe- 
ciaUy useM in acidlmetry, Ac., will be found 
described in Ko. 82. These instruments are 
also useM, and in many cases indispensable, 
in conducting delicate teste. 

3633. wniometer* An instrument 
used for measuring the angles of crystals. 
The only accurate and oimpie instrument of 
this kina is the reflective goniometer invented 
by Dr. TFoUaston. 

8834. To Filter Ventshle Juices. 

These should be allowed to deposit their fecu- 
lous matter before filtration, xbe supernatant 
bquid often bo found quite clear; wbeu 
this is not the caso, filtration Trill bo necessary 
through coarse filtering paper. {See So. 17.) 
Some vegetable juices can be mode clear 
simply by beating them to 180® to 200® Fahr., 
by which their aloumeD becomes coagulated, 

Others admit of clarification in Che some 
manner os syrups. So, 1357.) Many of 
these, ogra, such as hemlock, henbane, aco- 
nite, Ac., are greatly injurod by heat, and 
must be filtered or decanted after repose. 

3635 • To Filter V egetable Inftjaiong . 
In many instances vegetable infusions and 
decoctions may bo clarified by defecation and 
decantation of the clear liquid. A convenient 
method of straining, when that is neceKKory, 
is by securing the eoniers of a square piece of 
flannel to a frame, which can be laid over tbo 
mouth of a pan; or by laving flannel 
across the month of a coarse liair-sieve. Con- 
centrated infasions and decoctions, being 
usually weak tincture s> mar be filtered os 
tinctures. (See So. 17.) Viscid vegetable 
solutions may be eJarifiea {see So. 1357); or 
may be made to filter rapidly by the adcUtion 
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of acetic, sulphuric, or other Btrong acid. 

3636. To Filter Corroeive Liquids. 
Stroag acid-s oro filtered through dow- 
dered^glass or siliceous sand, supported on 
pebbles in the throat of a glass funnel, or 
through asbestos placed in the same manner. 

3837. To Filter Precipitates. When 
filtration is employed to separate precipitated 
matter from the solution in whica it is sus- 
pended, the filtering medium should be such 
that the powder may be easilyrecUimed from 
it with as little loss as possible. Linen or 
Bjnooth bibulous paper are the best for this 
purpose. A camel-hair pencil ehonld be used, 
u needed, in preference to a knife, to remove 
adhering powder from a filter, aud the pre- 
cipitate should be first washed down the 
sides oftbo filter by a small stream of water, 
60 08 to collect the most of it to one spot at 
the bottom. 

The first runninga in filtration should al- 
ways be returned to tho filter. 

3888. Bunaen'B IffeUiod of Rapid 
Filtration. A «reat deal of time ie frequent- 
ly lost in washing precipitates, by hating to 
wait for the liquid to pass through a filter. 
Bunsea'ri improtoment consists in fixing the 
filtering fuimol air-tight, by means of a per- 
furated cork in the heck of a bottle which 
has an opening connected with the receiver 
of an air-pump. By exhausting the air in the 
botllo, the liquid will run faster through the 
filter in proportion to the diminution of the 
pressure in the bottle. Comparative expert* 
moats, some made according to the old, and 
others according to the new method, Bhovrtng 
that tho filtration, washing, and drying of a 
precipitate, which took 7 hours by the old 
plan, could be performed, by filtration into 
an exhausted bottle, in 15 minutes. 

3839. Filtering Powder t. In many 
cases a Liquid will not readily become trans- 

K entby simply passing through the filter; 

ice has arisen the use of filtering powders, 
Bubstancea which rapidly choke up the pores 
of the media In a sufficient degree to make 
tho fiuid pass clear. Those yiowders should 
not be in too fine a state of division, nor used 
in large quantities, as they then wholly choke 
up the filter, and absorb a largo quantity of 
tho liquid. For some bquids uese anb* 
stances aro employed for the purpose of 
decoloring or whitening them. In such cases, 
it is preferable first to pass the fluid through 
A layer of the substance in coarse powder, 
from which it will run but Blightlv contami- 
nated into the filters: or, if the Bubstaoce be 
mixed with tho whole body of the liquid, to 
pass it through eomo coarser medinm, to re- 
move the cruder portion, before allowing it to 
run into the filter. Fuller's earth, pipe clay, 
or potter's clay, washed, dried without heat, 
ana reduced to coarse powder, ore used to 
filter anil bleach oils. 

Puller's earth or clay. 1 part, and 2 parts 
fine sibclous sand, first separately washed and 
drained, then mixed together and dried, con- 
Kti tubes a filtering powder well adapted for 
glut! no us oils. 

Granulated ftniffia] charcoal, sifted and 
fanned free from dust, is used to filter and 
bleach fiyrupB and vegetable Bolutions. 

Carbonate of magnesia and powdered glass, 
or pumice stone, are used for filtering weak 
alcobolio solutions of essential oils, and in the 
preparation of perfumed waters. (See ^oj, 
976, 10», 1080, and 1081.) 

8840. Self-Feeding Filter. It is usu- 
ally a matter of more or less importance in 
filtration, that the filter should be kept fnlL 
To effect this requiros uniemitting attention, 
which, when the filtration occupies a couaid- 
«rabld time, ia at least tedious. By the use 



of a simple apparatus, this is avoided, and 
filiation will conUnne, without any personal 
attention, until the operation Is complete. A 
bottle or jar, of anfficient capacity to contain 
the liquid to be filtered, is ploced in a conve- 
nient position, above the level of the filter 



(see iUustration); through the cork, which 
mnat fit air-tigh^ are inserted two bent tubes ; 
cue end of the tube b must reach nearly to 
the bottom of the jar, the other end descend- 
ing deep into the &ter; the tube a terminates 
at one end just below the cork of the Jar, the 
outer end being adjusted in the filter at the 
height which it is ucsired that the liquid shall 



be kept at in tho filter. The apparatus is set 
In working order by sucking too liriuid into 
the lube h, a® b> liquid will 

continue to (low until its surface in the filter 
rises sufficiently to reach to aud close the end 
of the tul>o a, cutting off the ingress of air 
Into the bottle, and thus stopping the further 
flow, until, bv the falling ot the filtrate into 
Che vessel placed to receive it, the liquid in 




the filter agidn sinks below the tube a, and 
allows the flow to be resumed until again 
stopped as befi>rc. (See Xo. 17. Fin^.) 

9641. Chemical Waabin^. wbcapro 
cipitation takes place, tho deposit requires to 
undergo edulcoratioo, or cleansing from tho 
liquid from which it was precipitated. With 
heavy aud bulky precipitates, this is done by 
repealed washing, and. after the deposit has 
agmn settlc<l. dccaniatiou of the supernatant 
liquid (sec A’o. 3847); but when the powder 
islight, and separates with less facility from 
the liquid, the washing is better performed by 
a continnons stream of water passing through 
a filter on which the precipitato has been pre- 
viously collected. The appanktos employed 
fbr a seJf-foeding filter (see Xo, 3040) is ad- 
mirably ^ apted for this nn rpose. Lkrivia Hon, 
or the separation of solublo matter from an 
insoluble powder, can be performed in the 
same way. (5cs Xos. 14, % and 32.) 

3842. Chemical Drying. In order to 
deprive chemical substances of water or moist- 
ure, siomlest means is evaporation. This 
may be performed either by merely expoenio 
in open shallow vessels to the natum action of 
a dry atmosphere, called spon taneousezapora- 
Hon; or by the appl*catiou of heat, either di- 
rectly or by a water-bath, Ac. (see Xo. 12); 

IS not always advisable or Decenary, as 
some substances undergo change by beat, and 
must be ^ed by other means. By enclosing 
the suhetaoce to be dried in a box or drying- 
chamber in which is placed an open vessel 
contmning strong suJpnnrio acid or chloride 



of calcium, the strong affinity for water that 
these substances possess, keeps tho air per- 
fectly diy, and absorbs the moisture from it as 
fast Q3 the water evaporates from the material 
which is being dried. The water of errstai- 
line bodies is usually driven out by exposmg 
the crystals in a capsule or evaporating dish 
to heat, only just sufficient being applied to 
effect the purpose. Some crystals part with 
their water of crystailization spontaneoualy 
by exp(»ure to the air, crumbling into pow- 
der; such crystals are called effiorcseent, to 
distinguish them from those deliquescent crys- 
talliue bodies which spontaneously liquefy or 
dissolve in their own water of crystaJnaation. 
O^ers will yield their water in an artificioUy 
dried atmosphere, as above stated; while 
many have Boffident affinity for water to re- 
tain it until driven off by fie at, more or less 
intense. Crystalline substances which have 
been deprived of the water of crystallization, 
that is, havo undergone desiccation, aro said 
to be dry, 

3848, Decarhonization. This operation 
is performed on cast iron, to convert it into 
steel or soft iron. The articles to bo decar- 
bonised are packed in finely-powdered hema- 
tite, or native oxide of iron, to which Iron 
^ngs aro often added, and exposed for some 
tlmo to a Btrong red heat, by which tho excess 
of carbon is abstracted or burnt out. Tho 
process somewhat rceembles anaeaUug or 
cementation. 

3844. DacoloratioB. Tbo blanching or 
loM of tho natured color of any Bubstoncc. 
SvTups, and many animal, vegetable, and 
Balino BolutiouB, nro decolored or whitened by 
agitation with animal charcoal, and subse- 
quent subsidence or lUuatioa. Many fiuidx 
rapidly lose their natural color by exposure 
to Ugfit. cspocially the direct rays of tbo sun. 
In this way, ctMtor, nut, poppy, and several 
other oils am whitened. Fisn oils par- 
tially deodorixed and decoiorod by iiltrotiou 
through animal charcoal. (See Xo. 3830.) 
By the joint action of light, mr, and moisture, 
cottons and linous aro commonly bleached. 
The pecubar way in which light produces 
this raect has never been satisfactorily ex* 
plained. The decoloration of textile rnbrica 
and sob d bodies, generally, la called bleach- 
ing. 

3845. Defecatiozx. lu chemistry, the 
Boparation of a liquid from its lees, dre^, or 
impuritiea. This is usually performea by 
eubsidence and decantation, and ia commonly 
appbed to the purification of saline solutions, 
on the largo scale, in proferenco to filtration, 
than which it ia both more expeditious and 
inenraiiBivc. 

3948. Keutralizatioii, The admixture 
of an alkali or base with an acid iu such pro- 
portions that neither shall predominoto. A 
neutnd compound neither turns turmeric pa- 
per brown, nor litmus paper red. Tho term 
saturation is also applied to complete neutral- 
ixation(5wAh. 27); but saturation has two 
distinct meanings; chemically, it denotes that 
A given alkali has been neutralized completely 
by an acid, or vice versa. Pharmaceutically, 
it impbes that a given solvent ia charged to 
its utmost capacity with an active ingr^ent; 
this point is, however, bo difficult to determine, 
that the term is scarcely ever appbed acen- 
rstely. 

8m7. Edulcoration. The affusion of 
water on any substance tor the purpose of 
removing the portion soluble in that fluid. 
Edulcoration ia UBuall’ 
or triturating the artfi 

moving the latter after subsidence, by decaD< 
tation or filtration. It is the method com- 
ily adopted to puiiiy precipitates and other 



m. OUlMi/JQ lU liliMV lAUAU* 

ly performed by agitating 
acie with water, and re- 
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powders which are insolnble in water. 

3648. Recti^catiozL A s«^cund distlUa* 
tion of a fluid, for the purpose of ronderin^ it 
purer. In rec tiffing alcduol ccataining wa- 
ter, the distillation ie conducted at a tempera- 
ture hi^h enough to evaporate the alcohol and 
cause It to distill over into the receiver, but 
not high enough to boil the water, the greater 
part of which, therefore, remains he^d in 
the body of the etill. It ia difficult to obtain 
an anhydrous product wiLhont employing 
aomo agent having a strongaffinity for water. 

3649. Calcination, ^e separation or 
erpulsioo, by heat, of rolatile trom £j:ed 
matter. By this means crrstalUnd salts are 
obtained in a dry or anhydrous form, by de- 
priving them of their water of crystallization; 
in this particular, the process is similar to 
desiccation. (Sco Xo. 12.) Caldnation is 
also employed fur tho ignition of silica, «tc., 
ia order to render it more easily reduciblo to 
fVagments or powder. 

The operation of calcining U conducted on 
the small scale in platinum ^oona or cruci- 
bles, and heat applied by the namo of a spirit 
lamp, or other appropriate means, when 
largo quantities of matter ore calcined, metal 
or earthenware crucibles and the boat of a 
fUmace are employed. Charcoal is thus ob- 
tained fhun wo^, wme- black from bones, Ac. 

3850. Ignition. Tho heating of a snb- 
fttancb to rednbKsi. It U enp^cialTy resorletl 
tu fur tho calcination uf a substance at a 
high degree of heat. (See >o. 3840.) 

3851. To Bend 61 am TuIma. Small 
glass tubos mar be bent om tho flame of a 
ftuirit lamp; fbr larger tubes, tho heat of a 
blow-niurt flame U necessair, The tube 
ghoul u 1)0 heated to a dull rou abont on inch 
either way beyond tho point of curvature, by 
mvalving it in tho flame; as soon as the gla^^s 
begins to yield, bead tho tube very gradually 
until curved as desired. Stopping one end of 
the tube, and blowing into tno other while 
bending it, will prevent WTiukling or collaps- 
ing at tho point of curvature, It requires 
Bomo tac t to non d a tubo with an even curve 
aud without cullap^iing its Bides; and it ia 
recommended by on experienced chemist to 
use a Bunsen burner, having tho extremity 
flattened out so as to giro a short and thin, 
but broad flame. BometEmg like the flame of 
an ordinary gnu burner. The tubo is placed 
in this flame and turned around nntil a go^ 
heat is given to the tube; it Is tben^Hthdrawn 
from tho flame and bent, when it does so with 
a perfect curve and no collapse on the sides of 
tho tube. Of couTBo this is only intended for 
the smaller tubes, but a tubo of one-third of 
an inch and more can be thus bent very 
readily. 

8852. To Find the Dry Weight of a 
Pulp or 2£oist Precipitate. Pxilpo or pre- 
cipitates, such as the metallio colors, chrome 
yellow, white lead, Ac., are of diffierent con- 
Bzstence at the top from what they are at or 
near the bottom of the vessel in which they 
are contained; and the actual weight of tho 
precipitate in tho dry state therefore not 
bo arrived at by merely taking a sample from 
top or bottom, but, in most cases, only guessed 
at. When, however, the speciflo gravity of 
such a precipitate in its dry state is known, as 
well as that of the sunonndiug liquid, the 
operation of obtaining the accurate dry 
weight of the same wtulo in poip can be re- 
duced to the simple maaipulation of weighing 
it in a vceisel. rind the weight of a yessel 
Ml of the pulp; then weigh the same vessel 
Ml of the same liquid that the pulp id moist- 
ened with, aud note down the diffierence be- 
tween the weights. Next divide this difler- 



ence of weight by the difference between the 
specifle granties of the pulp and the liquid ; 
lastly add this quotient to the difference of 
weight already noted down, and the sum will 
bo &e dry weight of the pulp. 



Acids. An add in chemistry is any 
eleetro-negalivo compound, capable of 
cumbiniug in delmito proportions with bases 
to fonn salts, klost of the liquid acids pos- 
sess a sonr taste, and redden litmus peper. 
Tho adds have bMQ variously classed by dif- 
ferent writers, as into Cfrgame and inorffanic ; 
metallic and ston^etallic i oxygen acids, Ay- 
dro^H acids, and acids destitute of either of 
these elements f the Domes being applied ac- 
cording to tho kiD^om of nature, er class of 
bodies to which tho radical belonged, or after 
tho element which was presuiDM to be tho 
eoidifying priDciple. Acids are in rarious 
forms; some are gaseon^ os carbonic add; 
some are liquid, os nitric and acetic aciil ; 
others ve solid, as citric and ox alio acid ; 
others again undor peculiar conditions assume 
more than ono of theso forms. Acids, which 
are soluble or liquid, are corrosive, and more 
or less poisonous when concentrated. They 
change vegetable bines to red and ncntrolizo 
the effects of alkalies on vegoUblo blues and 
yellows. Most of tho aads ore soluble in 
water in all proportions; they nentralize the 
alkalies, effervesce with the carbonates, wd 
combine with the bases genorally, forming 
componuds called salts. The methods for es- 
timating the strength or nentraUxiug power 
of acids, os well os the strength of toclr so- 
lutions, will be fonnd under Acidimbtut, N*o. 
78. The names of the acids end either in 
-ieor -OHs; the former being given to that con- 
taining the larger porUon of the electro-nega- 
tive mement, or oxygen, and the latter to 
that contiuixing the smaller quantity. As 
iulphuric acid, an acid of sulphur, containing 
3 atoms of oxygen; sulpbnrous acid, another 
sulphur acid, containing only 2 atoms of oxy* 
gen. When a base forms more thin 2 acid 
eomponnds with oxygen, tho Greek prepod- 
tion hypo is added to that containing the 
smaller portion, as bvpoanlphario and hypo- 
•ulphurons adds. The prepoHitions per, hyper, 
ana the syllable oxy are also prefixed to the 
names of adds when it is intended to denote 
an increase of oxygen, as hypemitrons add, 
perohloric acid, oxymuriatio acid, Ac. The 
hydro to the same of an acid denotes 
the add com) 'nation is with hydrogen, 
and not wi^ oxygen. All the strong li^id 
acids should be kept in glass bottles, furnisned 
with perfectly tight ground-glass stoppers; 

S tas .'hould be us^ in mwnring 

em, and tb^' should be dispensed in stop- 

E ered vials. Fluoric odd must be kept in a 
otUe made of le^ diver, platinum, or pure 
gutta-percha, as it acts rea^y on glass. In 
uie oombination of acids with bases to form 
•dts, distinctive terminations are ei^loyed to 
denote the ^d of add present. The name 
of a salt of an acid ending in -ic, terminates In 
-ate ; thus, sulphate of swa, formed from sul- 
phuric acid and soda. The name of a salt of 
an acid ending in -oas, terminates in -its ; as 
sulphite of lime, formed from sulphorotts acid 
and lime. The names of compounds formed 
by the union of non-metallic elements, and 
certain other bodies, with the metals or with 
each other, terminate in •ids or •Mrei ; thus, 
sulphide or edphuret of silver, formed of sil- 
ver and sulphur. {Coolsy.) In accordance 
with the scope of this work it has been found 
advisable to omit a number of adds, both 



simple and compoaod, of limited practical 
use; the selection being confined to acids of 
more general utility and adaptation to practi- 
cal puiposes. 

3854. Sulphuric Acid. This is a color- 
less. odorless acid, and highly corrosive 
liqdd, fonned by the union of 1 equivalent of 
emphur and 3 of oxygen. It is immediately 
colored by contact with organic matter. It 
attracts water eo rapidly from the atmosphero, 
wheu freely enosed to it, as to absorb ^ 
its wdght in 24 hours; and, under continued 
izposnre, will absorb 6 times its weight. 
TThen 4 ports water are suddenly mixed with 

1 p.irt sulphario acid, the temperaturo of the 
mixture rises to about 300^^ Fahr. Whilst 4 
parts pounded ice mixed with I part acid, 
xinks uie thertnometer to some degrees below 
zero. Snlphuric acid boiLs and distills over at 

Pahr., and freezes at about 20® below 
zero. The salts formed by tho union of 
Bulphnric acid with a base arc called sn- 

PD.VTKS. 

3855. To Obtain CommerciAl Sul- 
phuric Acid. This is conimunly called oil 
of vitriol, and has a specific gravity not less 
than 1.^0, nor more than 1.845. It was first 
obtained bv the distillation of gri!cn vitriol 
( solphoto of iron), but It is now made by brin^ 
ing the fhmes of Bulphurous add {.see 
38^} into contact with those evolved from a 
mixture of nitre end oil of vitriol, so that the 
former becomes oxidized at the expense of the 
latter. This process is conducted in a* series 
of leaden chambers, having a little water on 
the floor, to absorb the acid, and eo arranged 
as to prevent the loss of gas. As soon as the 
water is found to have acquired a speciflo 
gravity of 1.350 to 1.450, it is drawn off, and 
concentrated (see Xo. 8) in leadeu boilers to 
a dentity of 1.659 to 1.700; oiler which it is 
further concentrated in greed glass or platin um 
retorts until tho specifio gravity reacoea 1.842 
to 1.S44. When cold, the clear acid is pat 
into carboys (large glohular bottles of green 
glau) packed oeenruy with straw in stronff 
wooden coses, the neck being left exposea 
for convenience in obtaining the odd without 
unpacking. 

^66. Anhydrous Sulphorio Acid. 
Anhydrous or dry sulphuiic odd is obto^ra 
by beating NordlmaseQ acid (see jVb. 3668) in 
a gloss retort connected with a well-coolod 
receiver. 

It is also prepared in the following manner: 

2 ports strongest oil of vitriol ore gradaoUv 
add^ to 3 ports anhydrous pbospborio oda, 
contmned in retort surrounded by a freesing 
mixture ; when the compound lias become 
brown, the retort is removed from thefreeziiic 
bath and connected with a receiver which 
t^es its place in the freexing mixtnre; a 
gentle heat is applied to the retort, when 
white vapors pass over and condense in the 
receiver under the form of beautiful silky 
cmtals. The product eauaU in weight that 
of the phosphorus originally employ^ The 
addition of a few diops of water to these 
c^stals produces a aannroas explosion. 
They deliquesce rapidly and frime in the air ; 
intr^ucea into water, they hiss like red-hot 
iron. They melt at 66® Fahr., and boil at 
about 1050®, and do not redden dry litmus 
paper. 



3857. Dilute Sulphuric Acid. The 
officinal strength of this acid, according to 
the JJ. 8. Pharmacopceia, is thus obtained : 
Take 2 troy ounces aulphnrio acid ; add 
mduoUy to it 14 fluid ounces distilled water ; 
niter through paper, and pass sufficient dis- 
tilled water through the niter to moke the 
diluted acid measure 1 pint.' The speciflo 
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gTBTity of IhU mirturo l.O&Z, The officinal 
.<trenjfth of the British PIii:nuacoiiccia is 
somewhat greater; sofficietic di^iined water 
is added to 1350 groins sulphuric acidj so that, 
after it bos been shaken and cooled down to 
60® Fahr., it mcasurea I imperial pint. The 
specific gravity of this is 1.(^4. 

3858. Nordh&uaen SiUphurio Acid. 
This is also known as /uminfj snlphoric acid. 
It is a brown, oily Liquid, which fumes in the 
air, ia intensely corrosive, and has a specific 
Mvity of about 1.900, and is chiefly used for 
dissol ving indigo. It is prepared by distilling 
calcined sulphate of iron (green Tivoli hi && 
•arthen retort. 

3859. Table Shoving the Percentage 
of Liquid and Brv Sulphurio Acid m 
Dilute Acid at DtArent Denaitiei. 



Liqnid. 


6p. Or. 


Dry. 1 


LxqolAi 


Sp. Or. 


Dry. 


100 


1.8485 


81.54 


50 


1.3884 


40.77 


99 


1.8475 


80.72 


49 


1.3788 


39.95 


98 


1.8460 


79.90 


49 


1.3697 


39.14 


97 


1.8439 


79.09 


47 


1.3612 


38.32 


96 


1.8410 


78.29 


46 


1.3530 


37.61 


96 


1.8376 


77.46 


45 


1.3440 


36.69 


94 


1.8336 


76.65 


44 


1.3346 


35.88 


93 


1.8290 


75.83 


43 


1.3255 


35.06 


92 


1.0233 


75.02 


42 


1.3165 


34.25 


91 


1.8179 


74.20 


41 


1.3080 


33.43 


90 ; 


1.8115 


73.39 


40 


1.2999 


32.61 


69 ' 


1.6043 


72.57 


39 


1.2913 


31.80 


88 


1.7962 


71.75 


38 


1.2626 


30.98 


87 


1.7870 


70.94 


J7 


1.2740 


30.17 


86 


1.7774 


70.12 


36 


1.2654 


29.35 


86 


1.7673 


69.31 


35 


1.2572 


28.54 


84 


1.7570 


68.49 


34 


1.2490 


27.72 


63 


1.7465 


67.68 


33 


1.2409 


26.91 


82 


1.T360 


66.66 


32 


1.2334 


26.09 


81 


1.7245 


66.05 


31 


1.2260 


25.28 


90 


1.7120 


65.23 


30 


1.2184 


24.46 


79 


1.6993 


04.42 


29 


1.2106 


23.65 


70 


I.68T0 


63.60 


28 


1.2032 


22.83 


77 


1.6750 


62.78 


27 


1.1956 


22.01 


76 


1.6630 


61.97 


26 


1.1876 


21.20 


75 


1.6620 


61.15 


25 


U792 


20.38 


74 


1.6415 


60.34 


24 


1.1706 


19.67 


73 


1.6321 


59.52 


23 


1.1026 


18.75 


72 


1.6204 


58.71 


22 


1.1549 


17.94 


71 


1.6090 


57.89 


21 


1.1480 : 


17.12 


70 


1.597S 


57,08 


20 


1.1410 


16.31 


69 


1.5868 


50.26 


19 


1.1330 


16.40 


68 


1.5760 


56.45 


18 


1.1246 


14.68 


67 


1.5648 


54.63 


17 


1.1165 


13.86 


66 


1.^3 


53.82 


16 


1.1090 


13.05 


65 


1.5390 


53.00 


15 


1.1019 


12.23 


64 


1.5280 


52.18 


14 


1.0953 


11.60 


63 


1.5170 


51.3T 


13 


1.0887 


10.41 


62 


1.5066 


50.55 


12 


1.0609 


9.78 


61 


1.4900 


49.74 


11 


1.0743 


8.97 


60 


1.4860 


48.92 


10 


1.0662 


8.15 


59 


1.4760 


48.11 


9 


1.0614 


7.34 


58 


1.4660 


47.29 


8 


1.0544 


6.52 


57 


1.4560 


46.48 


7 


1.0477 


5.71 


66 , 


1.4460 


45.66 


6 


1.0405 


4.69 


05 1 


1.4360 


44.85 


5 


1.0336 


4.08 


54 


1.4265 


44.03 


4 ; 


1.0268 


3.26 


53 


1.4170 


43.22 


3 ' 


1.0206 


2.446 


52 


1.4073 


42.40 


2 


1.0140 


1-63 


61 


1.3977 


: 41.58 


1 


l.(H)74 


0.«154 



8660. To Purity Oil of Vitriol. Com- 
mercial snlphurio acid froquently contains 
acid, arsenic, and saline matter. 
These impurities must be removed iu order to 
obtain Cho acid in any high degree of purity. 

Ailrous acid is removed br adding about 
1| graine sugar to each fluia nance of the 

sulphuric acid, heated to nearly its boiling 
point. <uid continuing the beat until the dark 
collar at first produced disappears, when it 



should be distilled. Another method is by 
adding i to i of I per cent of sulphate of 
ammonia to the acid, and beating toebuUition 
fbr a few minutes. In this way the most 
Impure acid may be rendered absolutely free 
fh>m nitric acid and nitrous oxide. 

Arsenic can be got rid of by adding a little 
sulpboret of barium, or of copper fou, to the 
oci^ agitating the mixture well, and, after 
repose, decanting or distiiling it 

matter may be removed by simply 
redistilling (recHficaUan.) Tho distillabon 
Ls best conducted on the small scald, in a 
glass retort oontmning a few platinum chips, 
heated by a sand-bath or gaa flame, rejeetmg 
the first 4 finid onnee that comes over. 

3861. Teat fbr Nitric Add In Sul- 
phuric AciA Place in a watch glass a 
small portion pure and concentrated suTphurio 
acid at a density of 1.84; then pour, drop by 
drop, half the quantity of a solution of ^ pn ate 
of aniline, prepared by mixing commercial 
aoiline with dunted sulphuric acid. A glass 
rod is dipped in the liquid to be tested, and 
then stirred in the contents of the watch 
glass ; from time to time the experimentfir 
snould blow slowly on the agitaM liquid; 
if the liquid thus stirred contains tmee of 
nitric acid, elrcuJar lines of a deep red are 
soon visible, coloring the whole liquid to a 
pink. On adding a very small quantity of 
nitric acid to the mixture, the liquid becomes 
of a carmine color ; the addition of a single 
drop of very dilute nitric acid renders the 
liquid a de^ red, and afterwards a dead red. 

3869. To Reznowe KlMo Add from 
Sulphuric AciA Diluted sulphurio add 
may be deprived of any small quantity of 
oitAc acid it may coutam, by sbaking it up 
for a few minutes with a little uowderea 
(freshly buned) charcoal, and sAerwards 
filtering it. This will not answer for coocen* 
trated sulphurio Add ; nitric add is separated 
from it with great difficulty, and only oy very 
protracted methods. 

8863. To Decolorise Sulphuric AdA 
Acid vUch has become brown by exposure 
may be decolorised by heating it gently ; the 
caroou of the organic substances is thus con* 
verted into carbonio add. 

3864. Sulphurous Add. This acid is 
used to bleach silks, woolens, Ac., (see No. 
1716), and to remove vegetable stems and 
iron-moulds from lioen. ror these purposes 
it ia prepared from sawdust, or any other 
rethae oar Donac cous matter. The salts formed 
by the combination of sulphurous add with a 
base are called sulphites. (See yos. 1717 
and 171A) 

8865. To Obtain Sulphurous Add. 
In the gaseous form this acia ia freely evolved 
by burning sulphur iu air or in oxygen. 
It is also given off during the digestion of 
metals in hot sulphuric aci A When charcoal, 
wood, or cork chips, or sawdust are digested 
in hot sulphuric acid, a mixture of sulphurous 
and carbonic aci^ is obtained, which is utvd 
for bleaching and cleansing purposes. 

3866. Turo Oaaeona Sulphurous 
AdA This is evolved during the aetiou v( 
sulphurio add on mercury or clippings of 
eopper. It is also obtained pure by heating 
in a glass retort, a mixture of lOO parts black 
oxide of manganese, and 12 or 14 parts sni- 
pbur. The gas evolved should be c^eo^ in 
a receiver over mercury. 

3867. SulphuxoTu Add Solution. 
The gas obtained according to the last method 
is to be passed through water, which is capa- 
ble of oissolving or absorbing 30 times its 
bulk of the gas. To avoid wute in preparing 
the aolotion, the uoabsorbed gas which es- 



capes from the water is usually agmn passed 
through water, and the same airas^ment re- 

C ted through a series of vessels o7 water so 
z as any gas escapee undissolved. 

3868. Pure Sulpluirous AciA In 
order to prepare sulphurous acid from sul- 
phuric acid and charcoal, it is better to em- 
ploy an acid of .74 per cent., or 1.825 specific 
gravity. If we take a stronger acid, a part of 
It is entirety deoxidized to sulphur, and if 
weaker acid be employed, sulphuretted hy- 
drogen is evolved. To obiaia absolutely pure 
sul^urouB acid, it is well to put sulphite of 
leaa and coarse charcoal in the wash bottle. 
With these precautions, it is nossible to ob- 
tun pure sulphurous acid from sulphuric 
acid and charcoal. 

3869. Pure Liquid Sulphurous Acid 
This can only be obtained by passing the pure 
dry gas through a glass tube surrounded by a 
powerful freezing mixture. The specific 

E ity of the pure liquid gas is 1.45; its 
og point is 14^ Fahr., and causes mtoose 
cold by ita evaporation. 

3870. Hydro4hlphurio AciA alao 
Called Sulphuxettedf HydrogezL When 
edphur acts upon paraffine at a temperature a 
little above the melting point of Bulpbur, hy- 
drosulphuric acid gas i3 evolved ia large 
quantities, and this method may be ad van- 
tageou^y used for ita ^neration ia the la- 
boratory. A flask, hol^g about a pound of 
the material, is fitted with a tube bent at 
right angles, ^>out I inch bore and 12 to 15 
inches long, containing cotton wool, and to 
t bif Is attsched the small tube for precipita- 
tion. The production of w may be stopped 
by removing the heat. Heavy paraffine oil, 
ateario add, or suet, may be used os a substi- 
tute for paraffine. 

3871. Nitro-Sulphuric A<dA Dissolve 
1 part nitre in 9 parts sulphurio acid. This is 
used to separate the silver from the copper 
esA soliter of old plated goods. At about 
200^ Fahr. it readily dissolves silver, but 
scarcely acts on copper, load, or tin, unless 
diluted, or assisted by a much higher tempera- 
ture. 

8872. Nitric AclA There are five com- 
pounds of nitrogen and oxygen. Tho union 
of 1 equivalent of nitrogen with 1 of oxy^c 
produces nitrous oxide, or laughing gas; with 
§ oxygen, nitric oxide; with 3 oxygen, ni- 
trous acid; with 4 oxygen, hyponitno acid; 
and with 5 equivalents of oxygen, nitrio acid. 
Pure liquid nitric acid is colorless, highly cor- 
rosive, and possesses powerihl acid properties. 
It is employed in assaying, to dye silk and 
woolens yellow, and to form various salts. Iu 
medicine, it is used as a caustic, Ac. The 
offimnal strongtb of nitrio acid of the 17. S. 
and British pharmacopeias has a specifio 
^vity of 1.42, and boils at 250«^ Fahr. 
Nitrio acid nf less density than 1.42 parte 
with water and becomes stronger at lower 
temperatures ; but acid of higher specifio 
gravity is weakened by exposure to heat. It 
freezes when exposed to extreme cold. It 
rapidly oxidizes the metals, and nnites with 
them and the other bases, forming salte 
oallod Nitrates. Two stren^s of this acid 
occur in tiio arts, known as double and sin- 
gle oqua-fortis. D onbi e aqua-fortia b as u sually 
a specifio gravity of 1.36, and single, or ordin- 
ary oquo-fortis 1.22. Both are frequently aold 
at lower strengths. This can easily be ascer- 
tained by acichmetry. (See No, 78 . ) 

3873. To Obtain Nitric AciA The 
usual method adopted for obtaining this odd 
is to add to nitrate of potossa in coarse pow- 
der, contained in a glass retort, an equal 

weight of strong sulphuric acid, poured in 
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through ft funccl, so as act to wet the neck of 
the retort. The materials shotild not exceed 
two-thirds of tho capacity of the retort, A 
moderate heat at hrst applied^ increosiiigaft 
the materials begin to tmeken. Red Topora 
will at first arise and pass orer into the re- 
ceiver: these will disappear in the course of 
the distillation, bat sub^eqacntly renewed, 
showiav that the process is comnletod. The 



S ale yellow acid thus obtained may be ren- 
ered colorless, if desired, by beating it gentlj 
in a retort. 

3874. To Ptizify Nitric Add. The 
nitric acid of commerce frequently contra 
chlorine, mnriatic and snlpbiLric aci^, auft 
sometimes iodine, fVom which it may be puri- 
fied by the addition of a little nitrate of eil- 
vor, as loQg as it produces any cloudiness, and. 
after repose, decanting the clear acid, and 
rectifying it at a heat under 21^° Pahr. A 
perfectly colorless product may bo obtained, 
by introducing a small portion of pure black 
oxide of manganese into the retort. Nitric 
acid may also be purified by rectification at a 
gentle neat, r^ecting the first hquid that 
comes over, receiving the middle portion as 
genuine acid, and leaving a residnam in the 
retort. Another method is to agitate it with 
a little red-tead before rectification. 

3876. Toata for Nitric Acid. It staina 
tho skin yellow. When mixed with a Little 
mnriatic acid or sal-ammoniao, it acquiree tha 
power of dissolving gold leaf. When mixed 
with dilute snlphurio acid, and poured on a 
few fragments of sine or iron in a tube, the 
evolved gas bums with a gre^sh white 
fiaroe. Sabstitute alcohol for zino in the last 
test. Morphia, bracia, and strvchiua give it 
a red color, which ie heiehtenoa by ammonia 
in excess. When plocea in a tube, and a so- 
lution of protoBulphato of iron cantionaly add- 
ed, a dork color Is developed at the line of 
junction, which is distinctly visible when only 
i i t cfl of nitrio acid is nreeent When 
mixed with a weak eolation of solpbata of in- 
digo, and heated, the color ie destroyed. 

3676. DUuU Nitric Acid. Mix 3 troy 
ounces nitric acid specific parity 1.43 in a 
gloss vessel with sufficient aistill^ water to 
make the dilute acid measure 1 pint. Tho 
speolfio gravity of officinal dilate nitric acid ui 
l.Oee, UT8. Difl. 

3877. yiimiMg Nitric Add. The rod 
filming nitrons or uitric acid of commerce ie 
simply nitrio acid loaded with nitrons or hy- 
ponitrio acid. It maybe thus prepared : Put 
mto an iron or stone waro pot, nitre or nitrate 
of soda, odd rather moro tnau half its weight 
of strong sulphuric acid, and lute on a stone- 
ware head. Tho vapor is conducted into a 
series of two<nccked stoneware vessels, con- 
taining^ each of tbelr capacity of water. 
Tho odd iii usually obtained of the density of 
shout 1.45. It is colored with nitrous acid 
gM, forming what is commonly, but improp- 
• termed nitrous acid. By gently beating 
ffie colored acid in a retort, the nitrous acid is 
driven off, and the acid remains nearly 
Mlorlese, usually of the density of 1.38 to 

— Table of Peree&taM of 
Nitac Acid. This table is nseM for finding 
the strength of dilute acids. 



1.4820 


03 


74.121 ' 


1.2523 


43 


1.4790 


92 


73.324 


1.2462 


42 


1.4760 


91 


72.^; 


1.2402 


41 


1.4730 


90 


71.730 


1.2341 


40 


1.4700 


89 


70.933 


1.2277 


39 


1.4670 


68 


70.136 


1.2212 


38 


1.4640 


87 


69.339 


1.2148 


37 


1.4600 


66 


68.542 


1.2084 


36 


1.4570 


65 


67.745 


1.2019 


35 


1.4530 


84 


66.948 


1.1956 


34 


1.4500 


63 


66.155 


2.1895 


33 


1.4460 


82 


65.364 i 


1.1833 


32 


1.4424 


81 


64.557 


1.1770 


31 


1.4385 


60 


63.760 


1.1709 


30 


1.4346 


79 


62.963 


1.1648 


29 


1.4306 


78 


^.166 


1.1587 


28 


1.4269 


77 


61.369 


1.1526 


27 


1.4228 


76 


60.572 


1.1465 


26 


1.4189 


75 


59.755 


1.1403 


25 


1.4147 


74 


58.978 


1.1345 


24 


1.4107 , 


73 


58.181 


1.1286 


23 


1.4065 


72 


57.384 


U227 


22 


1.4023 


71 


56.587 


1.1168 


21 


1.3978 


70 


56.790 


1.1109 


20 


1.3946 


09 


54.993 


1.1051 


19 


1.3882 


68 


54.196 


1.0993 


18 


1.3833 


67 


53.399 


1.0935 


17 


1.3783 


66 


1 52.602 


1.0878 


16 


1.3732 


65 


51.805 


1.0821 


IS 


1.3681 


64 


51.068 


1.0764 


14 


1.3630 


63 


50.211 


1.0706 


13 


1.3579 


62 


49.414 


1.0651 


12 


1.3529 


61 


48.617 


1.0595 


11 


1A477 


60 


47.020 


1.0540 


10 


1.3427 


59 


47.023 


1.0465 


9 


1.3376 


58 


46.226 


1.0430 


8 


1.3323 


57 


1 45.429 


1.0375 


7 


1.3270 


56 


'44.632 


1.0320 


6 


1.3216 


55 


43.835 


1.0267 


5 


1.3 163 


54 


43.038 


1.0212 


4 


1.3110 


53 


42.241 


1.0159 


3 


1.3066 


52 


41.444 


1.0106 


2 


lAOOl 


61 


40.G47 


1 1.0053 


1 



34.^71 

33.474 

32-677 

31.860 

31.083 

30.286 

29.489 

28.692 

27.995 

27.098 

26.301 

25.504 

24.707 

23.900 

23.113 

22.316 

21.519 

20.722 

19.925 

19.128 

16.331 

17.534 

16.737 

15.940 

15.143 

14.346 

13.549 

12.752 

11.9SS 

11.158 

10.361 

9.564 

8.767 

7.970 

7.173 

6.376 

5.579 

4.782 

3.965 

3.168 

2.391 

1.594 

0.797 



00^9. xstcro-Aunauc aqo. Aqni 
This is used In the arts, chiefly os i 
solvent for gold. By the mutual action o1 
nitric and muriotio acids a compound ol 
cblunne, nitrogen, and oxygen is formed. 
Tho best proportions and xtrength of the acids 
ore variously stated. C<ilorlos8 nitric acic 
must be used. EJkington employs 21 parti 
of nitric acid, specific gravity 1.45: 17 parti 
of muriatic acid U5 specific gravity 
ports of water. This diseoTves 6 parts o 



; and U 



^eciflo 

Onrltj. 


Uq. 
Acid 
In 100 . 


Dry Add 
in 100 . 


1 flpsdilo 
i OnrlCy. 


Add 
Is 100 . 


Dz7 Add 
in 100 . 


1.5000 


100 


79.700 


1.2947 


50 


39.850 


1.4980 


99 


78.903 


1.2887 


49 


39.053 


1.49G0 


: 98 


78.106 


1.2826 


48 


38J256 


1.4940 


97 


77.309 


1.2765 


47 


37.459 


1.4910 


96 


76.512 


1.2705 


46 1 


36.662 


1.4880 


1 95 


75.715 


1.2644 


45 ' 


35.865 


1.4850 


94 


74.918 


1.2583 


; 44 1 


35.068 



3588.) 

this acid is prepared by mixing" 1 part bj 
meosoro nitric acid and 2 parts hydrochlori! 
acid. The mixture should be kept in a bottli 
m a cold and dark place. (5ce No. 3193. 
with a base, this oompound acid fonns i 
JTTTftO-UCaiATS. 

3880. Dyer’s AqTxn-Fortis. Anotbei 
mixture of nitric and hydrochlodo acids 
known os Dyer's aqua-fortis, is used by dyers! 
as it dissolves tin without oxidix^g it. Mia 
10 ponnds colorless nitric acid, speoifio graritj 
l.lj, with 1 Mund hydrochloric acid 1.19. 

3881. Dilute Nitro-Muiiatie Add. 
Mix 11 troy onuees nitric acid, and 21 tmy 
ounces muriatic acid in a pint bottle. Shake 
occasionally during 24 hours, and add dis* 
tiU^ water to moke up to I pint Keep in a 
cool place, protected from the light (u. S. 

3^2. ICuria tic or Hydrochloric Add. 

Pure munatic acid ia a colorless invisilde gas, 
^ving a pungent odor and an acid taste, and 
numng on coining into contact with air. It ia 
irrespiraMe and uninflammable. Its specifio 
gravity ia 1.2^5. Under a pressure of 40 
atmospheres It ia l^uid. Water at 40^ Pahr. 
absorbs 480 times its volume of this gas, and 
acquires the specific gravity 1.2109; One 



cubic inch of water at Kahr. ab^rba 418 
cubic inche?^, and the specific gravity becomes 
1.1958. The aqueous solution* of the gas con- 
stitutes tho liquid form of Hk* acid. The 
combinations of muriatic acid with a base aro 

MURIATES, or HTDBOCITLO BATES. 

3883. To Obtain Muriatic Acid. The 
acid Bolutioa in water is thus obtam<‘d: In- 
troduce 48 ounces (avoirdupois) dried chloride 
of sodium into a flask capable of containing 
an imperial gallon. Pour 44 fluid ounces >ul- 
phuric acid alowly into 32 fluid ounces water; 
and, when cool, odd the mlxtnre to tho chlor- 
ide of sodium in the flask. Connect the fl&sk, 
by corks and a glass tube, with a ^Aree-necked 
wash-bottle, fiimished with a safety tube, and 
containing 4 ounces water. Apply beat to 
the flask, conduct tho di^engape^fgfts through 
the wash -bottle, and thence, by meaDs of a 
glass tube, into another bottle containing 50 
fluid ounces distilled water, the end or the 
tube dipping about i inch below the surface. 
Contiime the process until the pn>ducc mea- 
sures 66 fluid ounces, or till tho liquid has 
acquired a specific gravity of 1.16, The bot- 
tle must be xept cool during the process. 

Tho muriatic acid of commerco Is now 
cb i efly obtain ed from tho m onufacturers of car- 
bonate of soda, who procure it as a secondary 
product. When, however, it is directly pro* 

E ared from sea-salt, an iron or stoneware 
diler, set in brickwork over an open fire, 
fhml^ed with a stoneware head, ond con- 
nected with a series of capacious donble- 
necked stoneware bottles, usually oonstitutee 
the distillatory and condensing appantus. 

3864. Gregorys Method of Obtain* 
Pure Muriauc Acid. Put inti) a ma- 
trM 6 ports, by weight, of pnriflod salt, and 
10 ounces oil of vitriol previously diluted 
with 4 of water, and cooled. Fix in tbo om- 
trass a tube twice bent at right an glen aud 
having a bulb blown ou the descending limb. 
Into a bottle surrounded with ice and water 
introduce distilled water equal in weight to 
the salt employed, and let the bent tnbo dip^ 
of an inch into the water. Apply a gentle 
beat of a sand-bath to the matrass as long as 
acid comes over. In about 2 hours the opera- 
tion will bo finished. Tbo water is incrfla.';ed 
I in bulk, and converted into hydrochloric 
acid of 1.14 or 1.15 specific gravity. To pro- 
curo it of 1.21 Rp^cJtic gravity, employ port 
of this acid during tho fir^t half of a mmilar 
fiperation, and it will bo spcwlily saturated. 
Pliillipa says a perfectly colorleasuciU may 1 h> 
obtained from Uie commercial sulphuric acid 
and common »alt. 

3885. Dilute Muriatic Add. Mix 4 
troy ounces muriatic acid with buffident dis- 
tilled water to make a pint. The specific grav- 
ity of the diluted acid is 1.038. ( U, 8. Ph.) 
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3886. T7re*s Table of Percent^e of Chlodiie and Muriatic Acid Gas in liquid 

Muriatic Acid. 



Acid 
Df LQO 
lA 100. 


Spedfio 
1 Grmrity. 

1 


1 

CUlorme' 

1 

1 1 


MuriaUe 

Gfta. 


' Acid 
of l.M 
in 100. 


SpeeiSc ' 

1 


1 

Chlorine 

1 


1 

^QTlAtiC 

1 1 


Acid 1 
ofl.SO 

inioa! 

1 


Sped Sc 
(InTity. 

i 


cniortQft ! 

1 1 

1 1 


1 

'iCtiriitic 

Gm. 


100 


1.2000 


39.675 


40.777 


66 


1.1328 


26.186 


26.913 


; ^ 


1.0637 


: 12.697 


13.049 


99 


1.1982 


39.278 


40.369 


1 ^ 


1.1308 


25.789 


26.505 


31 


1.0617 


12.300 


12.641 


9H 


1 1.1964 


38.862 


39.961 


! 64 


1.1287 


25.392 


26.098: 


! 30 


1.0597 


11.903 


1-A233 


07 


1 1.1946 


36.485 


3Q..554 


63 


1.1267 


24.996 


25.690’ 


1 29 


1.0677 


11.306 


IL^ 


90 


! 1.1928 


33.069 


39.146 ' 


62 


1.1247 


24.590 


25.982 


28 


1.0557 


11.109 


11.413 


9T> 


1.1910 


37.692 


38.738 ' 


61 


U226 


24.202 


24.874 


27 


1.0537 


10.712 


11.010 


94 


1.1893 


37 .290 


38.330 : 


60 


1.1206 


23.805 


24.466 


26 


l.a>17 


10.316 


10.602 


93 


1.1875 


36.900 


37.923 , 


50 j 


1.1185 


23.408 


24.058 


25 


1 1.0497 


9.919 


10.194 


92 


1. 1857 


36.503 


37.516^ 


58 


1.11C4 


A3.012 


23.C50 


24 


1,0477 


, D.522 


9.788 


91 


1.1S46 


30.107 


,37.108 


57 


1 . 114:1 


22.615 


23.242 


23 


1.0457 


; 9.126 


9.379 


00 


1.1822 


35.707 


36.700 


56 


1.1123 


«.218 


22.8:14 


22 


l.r>437 


8.729 


8.971 


69 


1.1802 


a5.3l0 


36.292 


55 


1.1102 


21.^2 


22.426 


21 


1.0417 


8.332 


8.563 


8d 


1.1782 


34.913 


35.884 


54 


1.1082 


21.425 


22.019 


20 


1.0397 


7.935 


8.155 


87 


M762 


34.517 1 


35.476 


53 


1.1061 


21.028 


21.611 


19 


1.03H 


7.538 


7.747 


86 1 


1.1741 


34.121 


35.063 


r>2 


1.1041 


20.632 


21.203 i 


18 1 


1.0357 


7.141 


7.340 


as' 


1.1721 


3 : 1.724 


34.660 


51 


1.1020 


20.235 


20.796' 


17 


1.0337 


6.745 


6.022 


84 


1.1701 


33.328 


34.252 


50 


I.IOOO 


19.837 


20.3881 


16 


1.0318 


6.348 


6.524 


83 


1.1681 


32.931 


33.846 


49 


1.0980 


19.440 


19.980 ► 


15 


1.0298 


5.^1 


6.116 


82 


1.1661 


32.535 


33.437 


48 


1,0060 


10.044 


19.572 : 


i 14 


1.0279 


5.554 


5.709 


81 


1.1641 


32-130 


:I3.029 


47 


1.0939 


18.647 


19-165 


1 1 *^ 


1.0259 


5.158 


5.301 


80 1 


1.1020 


31.746 


32,621 


46 


1.0919 


18.250 


18.757 


1 12 


1.0230 


4.702 


4.893 


79 


1.1599 


31.343 


32.213 


45 


1.0899, 


17.854 


18.:M9 


11 


\ 1.0220 


4.31m 


4.486 


78 


U578 


, 30,946 


31.805 


44 


1.0879 


17.457 


17.941 


10 1 


1 1.0200 


3.968 


4.078 


77 


1.1557 


' 30.550 


31.308 ! 


43 


1.0859 


17.000 


17.534 


9 1 


1.0180 


3.571 


3.670 


76 


U536 


i 30.153 


30,990 


42 


1.0338 


1G.664 


17.126 


8 1 


1.0160 


3.174 


3,2@ 


75 


1.1515 


: 29.755 


30.582 


41 


1.0618 


16.267 


16.718 f 


7 1 


1.0140 


I 2,778 


2.854 


74 


U494 


29.361 


174 


40 


1.0798 


15.870 


16.310 


6 , 


1.0120 


2.381 


2,447 


73 


1.1473 


28.964 


29.767 


39 


1.0H8 


15.474 


15.002 


5 


1.0100 


1.984 


2.039 


72 


1.1452 


,28.567 


29,359 


38 


t0758 


15.077 


15.494 


4 


1.0080 


1.588 


1.631 


71 


1.1431 


28.171 


28.951 


37 


1.0738 


14.680 


15.087 


3 


1.0060 


1.191 


1.224 


70 


1.1410 


27.772 


28.544 


36 


1.0718 


; 14.284 


14.679 


2 


1.0040 


0.795 


0.816 


CO 

68 

67 


1.1369 

1.1369 

1.1349 


27.376 
,26.979 
1 26.563 


26.136 

27.728 

27.321 


:i5 

34 

33 


1.0697 

1.0677 

1.0657 


13.887 
13.490 
1 13.094 


14.271 

13.863 

13.456 


1 

» 

1 


1,0020 


0.397 


0.408 



3887. Tssts for Muriatic Acid, 

a elsrtH rod. dipped in liquor of ammonia, id 
hold Qoar it. it prirea off wbito fumed. With 
nitrate of silver it gives a white, cloudy preci- 
pitate, iusolublo in nitric acid, freely eolublo 
ux Liquor of ammonia, and blackened by eS’ 
posure to the light. 

3888. To Purify Muriatic Acid. 
Commercial muriatic acid may ho purified by 
diluting it with an equal weight of water, 
gently heating it m a retort, and receiving tho 
evolved gas into a fre.^h quantity of pure wa- 
ter. lodino and arsenic may bo removed by 
agitAting it for a few minutes with so mo small 

S jeces 0 ? bright copper foil previously to recti- 
cation. 

8889. Acetic Acid. This U the well- 
known acid principle of vinegar. It is one of 
the common products of fermentation, of the 
oxygenation of alcohol, and of tho destructive 

distillation of wood and other vegetable mat- 
ter. The officinal strength of acetic acid 
adopted by tho U. S. Pbarmacopceia baa a 
specific gravity of 1.047. Specif methods 
for testing tho strength of acetic acid are given 
under Acetimetry, Ko 60. With bases this 
acid forms acetates. 

Commercial acetic acid w principally mann- 
foctured nn tho large scale firom acetate of 
soda, which yiMs u sufficiently strong and 
pnro Qcitl for commercial purposes, without 
the trouble of rectification. In this process, 
shallow copper vessels formed without rivets 
or solder in those parts exp<»sed to tho action 
of the acid, aro employed for tho purpose of 
tho distillation. A coil of drawn copper pipe, 
heated by steam, having a pressure of 'M to 
pound's to the inch, traverses tho bottom of 
the apparatus, Tho refrigeratory consists of 
well cool<sl carthenworo vesiiels. and tho 
adopter or pipe connecting the still with the 
receive r.H is also of the same materials. Stills 



of earthenware are also frequonUy employed, 
and even worms and cundensera of silver arc 
somi^imos used. The crystaUlne acetate of 
soda is placed in the stUl, and 35 to 36 part^ 
of strong oil of vitriol are added to every 100 
parts of tho acetate of soda, and tho whole 
stirred together with a wooden spatula. The 
head of tbo sUU is then luted on and the dis- 
tillation coDimenced. This produces an acid 
of a specific grovity-of about 1 . 060 . and. alter 
being agitated with a little animu charcoal, 
and pa^ed through a prepared mnslin filter, 
is ready for sale. Some manufacturers add a 
little acetic ether to it. fiy this process 4 
pounds of acetic acid of the strength above 
mentioned Is obtained for every 3 poand.s of 
the acetate of soda employed. (See Ab. 
1741.) 

8890. Bilute Acetic AdA The U. S. 
Phaimacopieia directs 1 pint acetic acid to be 
mixed witn 7 pints distilled water, producing 
on acid of specific gravity 1.006 ; 100 grains of 
dQate acetic acid saturate 7.6 grains bicarbon- 
ate of potassa. 

3891. To Obtain Pure Glacial or 
HycLrated Acetic Add. Place 30 ports 
dry and finely powdered pure acetate of soda 
in a edacious retort, and poor on it 97 ports 
pure suphuric acid. Tbe beat developed by 
the action of the ingredients will cause one- 
eighth of the acetic acid to pass over. The 
retort may then be placed in a gand bath until 
the contents become quite liquid. The pro- 
dnet, carefally rectified, yields 2 parts of pure 
acid contaiiiing only ^ per cent, of water. 
By expoidng the latter portion, which comes 
over in a closed vessel, to a temperatore below 
40^ Pabr., crystals of hydrated f glacial) acetic 
acid will be deposited. The uqnid portion 
being then ponrM off, the crystals are ^sin 
melm and re-crystallised by cooling. Tnese 
last crystab, separated from the liqnid, are 



perfectly pure. 

3892, To Obtain Glacial or Hydrated 
Acetic Acid Witbont BUtillation. The 
acid may also be obtained without resorting to 
distillation, thus : Place 100 ports powdered 
acetate of soda (pure commeroiol) in o hard- 
glazed stoneware or glass pan ; pour 35 or 26 
parts coDcentroted sulphnrio acid gradually 
into the pan, so that the acid may flow under 
tbe powder, and os little heat as possible be 
generated by tho operation. In furtherance of 
this BoceAsaiyend, the process is be pt conduct- 
ed in a coed apartment, ond the pan kept 
wall cooled. Tbe whole must now be covered 
and allowed to stand for some hours, when 
crystalline grains of sulphate of soda will be 
found covering the inside of the vessel, and 
hydrot^ acetic acid, partly liquid and partly 
in cryst^, in tho upper portion. The tem- 
perature must then be raised Just sufficiently 
to liquefy tbe crystals of acetic acifi, tbe fiuid 
ponr^ off, and o ve^ small quontity of pure 
acetate of limo added gr^ualJy, ontil it 
yields no trace of sulphuric acid on ev^m- 
oration. After repose it may be decanted lor 
use. 



3893. To Obtain Pure Acetic Acid. 
Triturate together 10 parts cryatallised neutral 
acetate of lea<i, and 3 parts effloresced (d^) 
fulphate of soda; mix together 2i parts each 
of sulphuric acid and water, and, when cold, 
pour it on tho acetate and Kulpbatc, previously 
placed in a retort; then di.itill to dryness in 
a sand bath. Tho acid that comes over in 
tbo diKtlUation by this proccNK is very pure, and 
may bo used as a tost acid for chemical an- 
alyses. 



3694. To Obtain Anhydrous Acatlo 
AciA This is ocetic aqid ireo fr(»m water, 
as it exists in dry acetates. Mix, in a glaes 
retort, well-fused acetate of potassa with b&lf 
its weight of chloride of benroyle ; apply a 
gentle beat, collect tho liquid that distills 
over, and rectify it carofhlly. Hot water add- 
ed to this resolves it into hydrated or glacial 
acetic acid. 



3895. Camphorated Acetic AciA 
Pulverize 1 ounce camphor in 1 fluid droebm 
rectified spirit, aud dissolve in 10 fiuid ounces 
strong acetic acid. This is fragrant and re- 
freshing, and used as an embrocation in rheu- 
matism and neuralgia, and aa a fumigation in 
fever, Ac. 



3696. To Obtain Strongs Acetic Acid 
from Vin^ar. Expose the vinegar to the 
action uf a ircezing mixture, or place in the 
air in voiy cold weather ; the water separates 
and becomes ice, and the strong acid remain- 
ing fluid may be drained from it. (^e No. 
17490 



3897. Mohr’s Table of the Spectfle 
Gravity of Acetic Add at *Vapioiis 
Btren^ths. The following table, drawn up 
by M. Mohr, exhibits the specific gravity of 
ace do acid of olmoat every strength. 




GRANDDAD'S BOOK OF CHEMISTRY 



250 



DICK'S ENCYCLOPEDIA 



P«r cttot. 
ol GlMt4 
AciA 


iW. Or 


1 Pft out 
9| 

AciA 


1 Sp. Gr. 


lp«r Mni 
olGlcei«] 
Aod. 


Sp. Gr. 


100 


1.0635 


67 


1.069 


34 


1.045 


09 


1.06.‘15 


66 


l.OCO 


33 


1.044 


08 


1.067 


65 


1.068 


32 


1.0424 


97 


1.0680 


64 


1.068 


31 


1.041 


96 


l.OfiO 


63 


1.068 


30 


1.040 


05 


1.070 


m 


1.067 


29 


1.039 


04 


1.0706 


61 


1.067 


28 


1.038 


03 


1.0708 


60 


1.067 


27 


1.036 


02 


1.0716 


50 


1.066 


2G 


1.035 


9t 


1.0721 


58 


1,066 ^ 


25 


1.034 


90 


1.0730 


57 


1,065 


24 


1.033 


09 


1.0730 


56 


1.064 


23 


1.032 


88 


1.0730 


65 


1.064 


22 


1.031 


87 


1.0730 


54 


1.063 


21 


1.029 


86 


1.0730 


53 


1.063 


20 


1 027 


SR 1 


1.0730 


52 


1.062 


19 


1.026 


04 


'1.0730 


51 


1.061 


18 


1.025 


83 


11.0730 


50 


l.OCO 


17 


1.024 


82 


1.0730 


49 


1.050 


16 


1.023 


81 


1.0732 


48 


1.058 


15 


1.022 


60 


1.0735 


47 


1.056 


14 


1.020 


70 


1.0732 


46 


1.055 


13 


1.010 


78 


1.0732 


45 


1.055 


12 


1.017 


77 


1.073 


44 


1.064 


11 


1.016 


76 


1.072 


43 


1.053 


10 


1.015 


75 


1.072 


42 


1,052 


0 


1.013 


74 


1.072 


41 


1.0515 


8 


1.012 


73 


1.071 


40 


1.0513 


7 


I.OlO 


72 


1-071 


30 


1.050 


6 


1.008 


71 


1.071 


38 


1.040 


5 


1.0067 


70 


1.070 


37 


1.048 


4 


1.0066 


69 


1.070 


36 


1.047 


3 


1.004 


68 


1.070 


36 


1.046 


2 


1.002 










1 


l.OOl 



3698. To CoQcentrAte Acetic Acid, 
Acid eimtaiiim/r yo mrr ccQl. of water msf be 
doprirufl yf a k«'ou dual of its aupertiuous 
wator by HUndin^j over dry sulphate of soda. 
It my thou bo uwd either with or without 
diitill^on. Acotio acid of ordinary stroDfrth 
may be concentrated to any de^ee of rocuti- 
cation once or o^aor from dry acetate of po- 
tasaa or soda, rejeoting the first and last por- 
tions that come over. The same acetate may 
be used ropoatedly. Tho beat employed mast 
not eiooed Q00« to 570® Fahr. Pore V<lr«tcd 
acetic acid liouefieH aboTe62® Fohr.; at 60® to 
65® it orystalliieH in brilliant, colorless, trana- 
paront neeiUes and plates ; at 40° it is a crys* 
tailino solid. Free acetic add reddens litmus 
paper, and may be recognised by its odor and 
Tolatibty. 

3899. Teeta for the Pxirlty of Acetic 
i^d. By heat it escapes fntireli/ in vapor. 
Bi^er nitrate of silver or chloride of bantun 
being added to it, will produco no precipitate. 
When a thin plate of silver is digested la it, 
and hydrochlorio acid subsequenUy dropped 
In, no precipitate is formed. Its color is nn- 
changM by the addition of hydjrotnilpharic 
acid, or ammonia, or by ferrocyanide of potas- 
dom added after tho ammonia. Tho presence 
of sniphuric acid is indicated by a white pre* 
dpitate being formed on the addition of a lit- 
tle peroxide of lead. 

8900« Oxalic AcicL This consists of 
oolorlesa oir-stals, possessing considerable vol- 
atili^, and a strong, sour taste; when ex- 
posed to a very dry atmosphere they effloresce 
slightly. Oxalio acid sublimes at 180° Fahr., 
and melts at 280° ; is soluble in about nine 
times its weight of cold, and in its own weight 
of boiling water; soluble also, but in a Sss 
degree, in alcohol. It has a strong afflnity 
for lime, and is therefore a good test for its 

E reseace, by yielding precipitate insoluble 
I excess or the acid, mth the bases, oxalic 
add forms Oxalates. 



3901 • To Ohtaiii Oxalic AciA Ue- 
big proposea: Nltiic add (specific gravity 
1.6), 5 parts; water, 10 p^; mix, add 
OTgar, or preferably potato starch, 1 pa^ and 
digest by a gentle neat as long as gaseous 
products are evolved; evaporate and crystal- 
liie, dry the crystals, rcdissolve in the small- 
est possible quantity of boiling water, and 
crystalliae; 12 parts of potato starch yield 
6 of add. The^ mother water, treat^ with 
more nitrio add, and agdn warmed, will 
yield a second crop of crystals; and this 
•h^ntrT repeated till the sdotion ‘ 



should be 
hausted. 



Id ex 




tore, as soon as the evolntionof gas ceases, is 
to be boiled down to one-sixth iU original 
rolnme, and aUowed to crystalJiie. The 
whole process may be executed in 2 hours 
and yields of beautifully crysUilized oxalic 
add from 56 to 60 per cent, of the sugar cm- 
-•-fed ^ 




cess 

ware pipkins, 

in a wator bath; but on the geale a 
glass retort or capsule be used. The 
evaporation should be preierabiy conducted 



by steam. Tho evolved nitrous vapors are 
usually aUowed to escape, but if conveyed 
into a chamber filled with cold damp air and 
containing a little water, they will absorb 
^en, and be recondensed into fumioir 




nitric ocitL In Eni^laiid on equivalent pro- 
portion of molasses is nsually substituted for 
sugar. Another process consists in first con- 
verting potato fccula into grape sugar with 
sulphuric acid, and then decomposiDg tho 
sugar thus obtained by nitric add, m the 
usual way. Dr. Ure recommends tbo use ol 
a little snlpboric acid along with the nitrio 
acid, which, ho soys, conMbutes to iucreaso 
tho product; 15 pounds of sagor yielding 
fully 17 pounds of cn'sUUiscd oxalic acid. 

3902. Bale’a Proceas for ObtiUiimr 
Oxalic Acid. At present tnneh of the oxalio 
acid of commerco is obtained by beating saw- 
d^t with a mixtnre of 2 parts causUo soda 
with 1 part caustic potosaa. A watery solution 
of the uiixed alkalies is evaporated to specific 
gravity 1.35, and then mixed with sawdust 
to a paste. This is heated on iron plates to 
400° Fohr., and kept at that temperature for 1 
or 2 hours, with constant stirring ; the be^ is 



continued untiJ the mass is quJto drr^ but not 
charred. It now contains 28 to 30 per cent, 
of oxalio acid combined with the alkiuies. By 



washing tbo powder on a filter with a solution 
of carbonate of soda, all traces of potassa at9 
washed out. The oxalate of soda is convert- 
ed, by heated milk of lime, into oxalate o/ 
iime, and the resulting oxalate of lime is 



^ated wi^ suJ^hurio aci^ leaving a solo 
pound oxalio aci<f 



U<m of oxalio acid ready to be evirated into 
cryst^s. Two poun^ of sawdust yield 1 



3903. Chemically Pure Oxalic AdA 
Chemically pure oxalic acid is best prepared 
by precipitating a solution of binoxalato ol 
potash with acetate of lead, washing the pre- 
cipitate with water, and decomposing it, wnile 
still moist, with dilute snlpburio a^d or sul- 
phuretted hydrogen. Filter and evaporate 
gently, so that crystals may form as it cools. 

390A To IDiatiii^uiah Oxalic Acid 
£niom 8alta. Oxalio acid has occa- 
sionally been mistaken for Epsom salts, with 
fatal resnkU. They may be easilv distingnish- 
ed. Epsom aalts taste extremely bitt^ and 
nauseous; oxalic acid tastes extremely sour 
It is safer to taste a weak oolution in wply- 



ing this test. Epsom salts, dissolved in water 
and mixed with carbonate of soda, or carbo- 
nate of potash, turn milky, and, after a time, a 
white sediment subsides; oxalic acid, mixed 
with carbonate of soda or carbonate of potash, 
effervesces, and the liquid, in a fow seconds 
becomes transparent. 

M05, Gsdlic Acid. "When pure, gallic 
acid forms small, feathery, and nearly color- 
less crystals, which have a beautiful silky 
lustre. Commercial gallic acid has usually a 
pale yellow color, solubJo iu both water and 
alcohol. Its aqueous solution decomposes by 
exposure to the air. It blackens the salts of 
iron. Dissolved in hot oil of vitriol, it forms 
a deep, rich, red solntion, which, when thrown 
into water, drops the gallic acid, deprived of 
some of its water. Uallic acid forms qait 
LATSS with the bases, 

3906. To Obtain Gallic Acid. Mix 36 
troy ounces nut-gall, in fine powder, with suf- 
ficient distilled water to make a thin paste ; 
expose the mixture to tho air iji a shallow 
glass or porcelain vowel, in a warm place, for 
a monA, occasional^ stirring with a glu<w 
JT>d, and adding sufficient distilled water to 
preserve the original consistence. Then press 



out the water, boil tho residue in 0 pints dis- 

lit.. 

1, 

* • -w ^ ^ VV...W w and 

the crystals on bibulous paper. If not sum- 

set Anil** 



^Icd water for a fow minutes, and filter while 
hot through purified animal charcoal, (Sec 
JVb. 1752). Set aside to crystallise, and d: 



cieotJjr free fVozD colory dis/tolve the cryntola 
to ^iling^ distilled water, filter through a 
fresh portion of tho charcoal, and crrstallise 
eguin. (U.S.Ph.) 

3907. To Obtain GalUo Acid from 
Tannin. Add a strong aqueous solution of 
tannic acid (tannin) to sulphuric acid, as long 
as a precipitate collect tho powder, 

wash, and dissolve it by the aid of heat in 
diluted sulphuric acid; l>oil for a few min- 
utes, cool, and collect the crystals of gallic 
acid which will form in conadersbio quantity. 

8906. To Dijitin^uiali Gallic Acid 
fippm Tannic Add. Gallic acid does not 
^ect solutions of gelatine, the protoaalts of 
or the salts of the alkaloids ; but it pro- 
duces a black precipitate with the sesquisaits 
of iron, which disappeara when tbo liquid is 
heated. 

3909. Pyiogallic Acid. This acid is 
formed in white, shining scales, inodorous, 
very bitt«; soluble to water, alcohol, and 
ether; ibsible at 239° Fahr., and subliiWgat 
410°. When quite pure, it has no action on 
litmus paper. It is used in photography. 
A solution of the crude acid mixe^ with a 
little alcohol imparts a fine brown color to 
the hair, but stains the skin also. 

8910. To OhtAlTI A^rl 




retort, by 

410®, when the pure acid sublimes, and forms 
to crystals on the neck of the retort, and in 
the receiver, which should be kept well 
cooled. 

3911. Tannic Acid, also called TannitK 
Pure tannio acid is solid, unciystahizable, 
white, or slightly yellow; strongly aatringent, 
but without bittraess; veir soluble in wa- 
ter, less so to alcohol and etter, and insoluble 
to fixed or volatile oils. Its solution reddens 
litmus. TVith the bases tannic acid forms 
TA2f5ATBS. 

Among the mcompatibles of tannin are the 
alkaloids of opium, and it is altogether una- 
voidable that if solutions of them are brought 
together, a precipitate will form of tannates ; 
also, if the preparation of opium contain 
safiron, as to acetum opli and Sydenham's 
laudanum, this will cause a further precipita- 
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tion of tho estractire of saffron. (See Ko 
3908.) 

8912. To Obtain Tannic Acid. Ex* 
poiie not-gaU in fine ponder to a damp atmo- 
sphere for 24 boms, then tost it vitb suffi- 
cient ether, previooBly washed with water, to 
form a soil paste. Set this aside, closclj* 
covered, for 6 nonrs ; then envelope it qnicldj 
in a close canvas cloth, and obtain the liquid 
portion bv pressing powerfuUj between tinned 
plates. lieduco the resuldng cake to powder, 
DUX it with sufficient ether shaken with 
its bulk of water, to fonn again a soft paste, 
and express as before. Mix the liquids, and 
evaporate spontaneously to a syrupy consist* 
enco; thou Hpreod it on glass or tinned 
plates, and dry quickly in a drying closet, 
tho dry residue in a well-stopped bottle. 

3918. Carbonic Acid. An acid com- 
pound, formed by the union of carbon with 
oxvgcn, sometimes called choke-damp. A 
colorless gas possessing a pungent c^or and 
ocidnlons taste, rapidly absorbed by water, 
forming liquid carbonic acid. Tbe agreeable 
pnngoncy of alo, beer, porter, wine, ac.f is in 
a great measnro owing to .tho presence of 
carbonio acid, which they lose on exposure to 
tbe air, and then become flat and stale. 
Spring and well water contain carbonic add, 
and water that has been boiled baa an insipid 
taste, from its absence. Under a pressnre of 
36 atm 0 spheres at 32® Fahr, it becomes 
fluid, and on the pressure being removed, 
congeals, from the cold produced by its rapid 
evaporation. It has been estimated that Che 
temperature falls to 180® in this experiment. 
Carbonio add gas is dostmetive to life, and 
extin gui ihvi com buscion . A n atmo sphere con- 
taining mure than its natural quanucy (about 
nfm )> is unfi t for respiration . Tb e air of wells, 
cellars, brewers' rats, Ac., is frequently con- 
taminated with this gas (choke-damp) ; hence 
tho necesdty of tho old plan of letang down 
a burning candle before venturing in. If the 
candlo will not bum, man cannot breathe 
there. With the base.s, this acid forms cae- 
BOKATRS, 

8914. To Obt&iii Carbonic Acid, 
Dilute inuriatio acid with 4 times its weight 
of water, then pour it upon fra^ents of 
marble, previously placed in a tubulated re- 
tort. Cvbonio acid gas will be rapidly 
evolved, and may either be collected in the 
mercurial pneumatio trough, or wplied to 
immediate Uio. When wanted perfectly dry, 
it must be passed over dried chloride of cal- 
cium, or through concentrated oil of vitriol. 
This is the most convenient wav of procuring 
tho gas on the small scale, or in the labora- 
tory. Or: Dilute oU of vitriol with 3 or 4 
times its weight of water, then pour it on 
whiting placed in a suitable vessel, and apply 
agitation. This is the plan adopted on tbe 
luge scale by the soda water muers. (See 
Ab. 718.) 

3915. Testa for Carbonic Acid. It 
reddens litmus paper, extinguishes the flame 
of a burning taper, and forms a white pre- 
cipitate in aqneons solutions of lime and 
bmyta, which is soluble in acetic acid. By 
the last test, a very small quantity of thm 
gas may be easily detected in the atmosphere 
of moms, Ac. 

8916. Carbolic Acid, also called 
Phenol, PheniCQcid, andht/drate cfPken^le. 
IC oonKists of long, colorless prismatic crys- 
tals, which melt at about 90^ Fahr. into an 
oily liquid resembling creosote. The crystals 
deliquesco in moist air, forming a sort of 
bydrato, which boils at 370® and has a specific, 
gravity of 1.0C5. Ileated with ammonia, it 
yields ami ine and water; and nitric acid con- 
verts it into picric acid. Commercial creosote 



consists princip^y of hydrated carbolic acid, 
bnt 16 easily distingnishable from it, as carbolic 
acid coagulates collodion, creosote does noh 
It baa como into prominent notice as an effi- 
cient disinfectant. 

3917. To Obtain Carbolic Acid. Thin 
is obtained from that portiun uf coal-tar 
whi ch ffistilla over between 300® and 400® 
Fahr.; this, when mixed with a bot concen- 
trated solution of bydrato of pousaa, is re- 
solved, on the addition of water, into a light 
oil and a heavier alkaline liquid. By separat- 
ing tbe latter, and neutralizing it with 
moriatio acid, impure carbolic acid will float 
on the surface in the form of a light oil. If 
this be distilled from dried chloride of cal- 
cium to separate tbe water, and tbe distillate 
be exposed to a low temperature, carbolic 
acid congeals in a colorless deliquescent crys- 
talliuo mass, which may be separated from 
the liquid by pressure in blboloos paper. At 
95® Fahr. the crystals melt and cozutitute tho 
liquid carbolic acid. The introduction of a 
crystal of carbolio acid into the acid to be 
ooDgealed, greatly facilitates its crystalliza- 
tion. 

3918. Teat# fortbePurity of Carbolic 
If it becomes brown under tho in- 
fluence of light and air it is Impure. 

Put 1 ftnid drachm of the liquid acid in a 
bottle with } pint warm water, and shake oc- 
cadonally for half an hour; tbe amount uf 
oily reeiaue will indicate the meajnire of adol* 
tentian. 

Mix 1 part caustic soda with 10 parts of the 
ooid, ana shake them well togetiier. Any 
nndlssolved residue b impurity. 

8919. To Bemove tne Odor from Cor* 
boUc Acid. It may be interesting to know 
of a method which will eotirely remove tills 
odor, subeti toting for it a delicate trace of 
geranium leaves, which may, perhaps, be im- 
proved upon by adding a few drops of that 
oil. Tbe process, as rcceutly published by 
Professor <&nrch, consists in ponring 1 pound 
of the best carbolio add of commerce (the 
white crystallised) into 2 gallonscold distuled 
water, taking core not to permit the whole of 
tbe acid to enter Into solution. With a good 
eample, if, after shaking repeatedly at inter- 
vals, between 2 and 3 ounces of toe acid re* 
main at the bottom of tbe vessel used, this 
will be a sufficient residue to bold and contain 
all the impuritiee; with bad samples, less wa- 
ter moat M Qsed, and more acid. The watery 
solution ia to be syphoned off, and filtered, if 
neoeeaary, throat fine filtering paper, till 
perfectly clear. It is then placed in a tall 
cylinder, and pure powdered common salt 
added, with constant agitation, till it no longer 
dissolves. On standing for a time, the greater 
part of tbe carbolio acid will be found noatiog 
as a yellow oily layer ou tbe top of tho saline 
liquor, and merely requires to be removed to 
be ready for use. As it contains 5 per cent, 
or more of water, it does not generaUy ervs- 
tallise, bnt it may be made to do so by dis^l- 
ing it from a little lime. Tho portion col- 
lected has, at ordinary temperatures, and up 
to :165® Fahr.. scarcely any odor save a faint 
one reborn b! lug that uf geranium leaves. Tho 
additiuu of aiwut 4 drops per fluid ounco of 
tho French oil of geramum will still fhrther 
mask the slight odor of the acid, aud has an 
additional advantage of liquefying tho pure 
o^stallised product. The pure and may be 
dimived in 230 ports of water, and used aa 
a gargle, or in 25 parts of w.*itcr for pointing 
tbe throat, or in 50 parti for the carbolio 
spray. By this process it becomes sufficiently 
doiMi(»rizeil for toilet purposes. 

3920. Phoaphoric Acid. This acid, ia 
its pure or anhydrou.'t state, can only be ob- 



tained by the direct combination of its ele- 
ments, phosphorus and oxygen, 1 equivalent 
of phosphorus combining with 5 of oxypu. 
It consists of a white, flaky, extremely deli- 
quescent powder, which, when Ibsed and 
cooled, assumes a vitreous appearance. It is 
capable of assuming three separate conditions 
in combination with water as a base; the 
anion of 1 equivalent of anhydrous add with 
1 equivalent of water produces ituynobagie or 
glacial phosphurio acid, called also metaphos- 
2 >koric acid ; 1 equivalent of anhydrous acid, 
with 2 of water, gives titurtc or ptfrophos- 
phoric add ; 1 of anhydrous acid with 3 of 
water fonnsa triha^ic, or commercial phos- 
phoric acid. This last is the common form of 
the amd. These three forms of the acid ore 
not pure phosphoric acid in different degrees 
of dilution, as they have distinguiahiDg char- 
acteristics. Monobasic phosphoric acid coa- 
gulates albumen, and gives white gelatinous 
nnciyatallizablu uredpitates with the Boluble 
salts of baryta, lime, and silver; tho bibasic 
does not coagulate albumen, and makes, when 
neutri^zcd only, a white predpitate with 
nitrate of silver; the tribasic does not affect 
albumen, and, when neutralized, throws down 
a yellow precipitate phosphate of silver) from 
nitrate of silver, raba&c uhosphoric acid 
U the usual form under which phosphoric 
add combines with the bases to form pnoa- 
PHATEA 

3921. To Obtain Phosphoric Acid. 
This is obtained by beating nitric acid in a 
tubulated retort connected with a receiver; 
small fragments of phosphorus are dropped 
into tho add, singly and at intervals. As 
soon as the phosphorus is dissolved, tbe beat 
is increased, and the undecomposed acid dis- 
tilled off. The residuum is then evaporated 
to a syrupy consistence, and forma the phos- 
phor ie acid of commerce. 

3922. To Obtain Hydrated or glacial 
Phosphoric Acid. Phosphurio acid (sec 
last receipt) is gradually heated to redness in 
a platinum crucible, and tho glacial acid ob- 
tained by evaporation. Sobd hydrated or 
glacial phosphoric add contains 89 per cent, 
of real odd, and 11 per cent, of water. It ia 
a highly deliquescent, glassy- looking aub- 
stance, very soluble in water, yielding a solu- 
tion exhibiting powerful acid properties. Its 
concentrated solution has nearly the some 
properties as the solid odd; its dilute solution 
IS not poisonous, ami does not precipitate 
albumen. (Cooky.) 

3923. AnhydzvuB Phosphoric Ajfld. 
This is evolved uy burning phosphorus in a 
stream of dry air, or under a bell-jar, copious- 
ly •supplied with dry dr. Tho product U 
ernh ydroux phosphoric ocidiu snow-liko flakes. 
Those must be collected immediately, and put 
into a warm, dry, well-stoppered bottle. A 
few seconds’ exposure to the air causes the 
anhydrous acid to deliquesce into a syrupy 
liquid, its attraction for water being intense, 
lu anhydrous stato cannot bo restored after 
deliquescence or solution. 

3924. Dilute Phoephoric Acid. Mix 
5 troy ounces nitric acid with ^ pint diatiiied 
water in a porcelain capsule of the capacity 
of 2 pints; add 6 drachms phosphorus and 
invert over it a glass funnel of such dimen- 
eiona that its rim may rest on the inside of 
tbe camule, near tho surface of the liquid. 
Place the capsule on a sand-bath, and apply 
a moderate heat until the phosphorus is dis- 
aolve^ and red vapors cease to rise. If the 
reaction becomes too violent, add a little di'^- 
tilled wat(*r ; and if tho red vapors cease to 
be 6V(flved before the phosphorus is all dis- 
solved, gradually add nitric acid (diluted as 
before) until the solution is effected. Remove 
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tho funnel, continue the heat until tbo excess 
of nitric acid is dri7en off, and a syrupy liquid, 
free from odor and weigh me 2 troy onneeii, 
remains, Mix this, when cola, with sufficient 
disUlled water to measure 20ffmd ounces, and 
filter through paper. 

Or: Dissolve 1 troy ounce glacial phos- 
phoric acid in 3 ffaid ounces distilled water; 
add 40 grains nitric acid, boil to a syrupy li- 
quid, free from the odor of nitric acid, ada dis- 
tilled water to make up to fluid ounces, 
and Alter. 

3925. Tests for the Purity of Phoa* 

S ihoric Acid« The U. S. Pharmacopceia 
irects that an aqueous solution of the acid 
should yield no precipitate with sulphuretted 
hvdroffen, showing the absence of metals; it 
anoula causo a white precipitate with chloride 
of barium, soluble in excess of acid; and, 
with an excess of ammonia, should cause only 
a slight turbidneas, proving ^e almost total 
absence of earthy s^ts. If the presence 
of arsenic is denoted by the testa for that 
metal, it may be separated by boiling with 
muriatio acla, so as to convert the arsenic 
into a volatile chloride, which would escape 
with vapors of the muriatic acid. 

3926. Test for the Pretence of Phot- 

E horio Acid. Hydrochloric acid is added to 
10 solution to acui reaction, and afterward.^ 

1 or 2 drops of a concentrated solution of sea- 
qnl chloride of iron; a solutiou of acetate of 
potassa is next added in excess, whea a floe* 
enteut white precipitate {sesqui- phosphate of 
iron) will be found if phosphoric acid was 
preseut in any form or co urination in the 
original liquor. Arsenious acid, if present, 
should bo removed by sulphuretted hydrogen 
before applying the test. (Cooley.) 

3927. Phoapboroua Add. This is pre- 
pared by burning phosphorus under a bell- 
gltes with a very limited supply of air. 
white and pulverulent. It is a powerffit de- 
oxidising agent. With the bases it unites to 
form PBOSPHITSS. 

3928. Hypophoaphoric Add. A 

name crroucoualy ^ven oy H. Dulong to a 
mixtnro of phospnoric and phosphorous setds. 
(Cooley.) 

3929. Tartaric Acid. Tartaric acid 
forms inodorous, sour, scarcely tnuisparent 
prisms, soluble in 2 parts of water at 60°, 
and its own weight of boiling water. It 
con talus about 9} ofcombiiul water, fuses at 
220° Pahr.. boils at 200° ; and, nt about 400°, 
after losing ^ of its water, in converted iotn 
tartraliu acid. With tbo iv forms salts 
called TA RTR ATB8. Taitari c aci d is c h i e fly em - 
ployed in calico printing, aud iu medicine, as 
a substitT>to for oitrio acid and lemon juice» 
for tbo preparation of cooling drinks and saline 
draughts. 

3930. To Obtain Tartaric Acid. On 
the small scale it is prepared oa follows: Dis- 
solve 4 pounds cream of tartar in 2 gallons 
boiling water r add gradually 12 ouccee 7 
drachma chalk; and, when the efferveBcence 
ceases, add another like portion of chalk, dis- 
Bolvcd in 261r fluid ounces muriatic acid, dilu- 
ted with 4 pints water ; collect the precipitated 
tartrate Jiflime, and well wa«h it with water, 
then boil it for 15 minuted tn 8 pints 1 fluid 
ounce dilute sulphuric acid; next filter, evap- 
orate to the density 1.38, aud set it aeide to 
crystallite. Tho crystals must be dissolved 
and cryntallized a second and a third time. 

On Che largo scale, the decompo^dtion of the 
tartar is usually effected in a copper boiler, 
and that of the tartrate of lime m a leadea 
cistern. This part of the process is often per- 
formed by mere digestion for a few days, with- 
out the application of heat. Leaden or stone- 



ware vessels are used as crystallizers. Good 
cream of tartar requires 26 per cent, of chalk, 
and 28.5 per cent, of d^ cbloride of calcium 
for its pcrlect decomposition. Dry tartrate of 
lime requires 75 per cent, of oil of vitriol to 
liberate the whole of the tartaric acid. A 
very slight excess of snlphartc acid may be 
advanta^iusly employed. Some manufac- 
turers bicach ihe color^ solution of the lint 
crystals by treating it with animal charcoal; 
but for this purpose the latter substance 
abonld be first purified by digesting it in mu- 
riatic acid, and afterward by edulcorating it 
with water, and exposing it to a doll red beat 
in a covered vessel, llie geue^ manage- 
ment of this manufacture resembles that of 
citric acid. (Cooley.) 

3931. To Detect Tartaric Acid in 
Citric Acid. Citrio acid is sometimes adul- 
terated with tartaric acid. This is readily de- 
tected by adding a solntion of carbonate of 
potassa to a eolation of the suspected acid ; if 
tartaric acid be present, a cryataUine precipit- 
ate of bitartate of potassa (cream or tartar) 
will be found. A more delicate test is to di- 
gest the suspMted add with hydrated sesqui- 
oside of iron in a test tube, and afterwards to 
raise the heat slowly to the boiling point ; id- 
lowing the excess of oxide to subsiae, decant 
the clear liquid, and evaporate it to a syrupy 
consistence. If the dmo acid was pure, the 
liquid remains clear and of a fine red color ; 
the presence of only 1 per cent, of tmtario 
acid renders it clou^, and deposits tartrate of 
the seaquioxide. ( tf, 8. Die.) 

8932. Citric Acid. is an agree- 
able acid, cooling and antiseptic: 20 grains of 
citric acid are eqwralent to 5 nuid drachms 
lemon Jtucc. TTncn used for making saline 
draughts, it is preferable to use bicarbonate of 
potassa as the nentndizing alkali. Their re- 
spective saturating eonivaients will be found 
in Koe. 60 and Si. with the bases it forms 
CITOATKS. 

3933. To Prepare Citric Add. Add 
4i ounces chalk by degrees to 4 pinu lemon 
Juice, heated, aud mix ; set by, that the pow- 
der may precipitate; afrerwards pour off the 
supernatant liquor. Wash the precipilsled 
citrate of lime frequently with wann water; 
then pour upuu it 27| fluid ounces diluted sol- 

K ric acid and 2 pints distilled water, and 
for iu minutes; press the liquor ntroogly 
through a linen cloth, and filter it. Hvupor- 
ato tho filtered liquor with a gentla heat, and 
«et it aside that crystals may loriu. To obtaiu 
the crystals pure, dissolve them in water a 
second and a third time; filter each solution, 
evaporate, and set it ap^ to crystaUisc. The 
preparatbm of citric acid has become an im- 
portant branch of chemical manufacturo, from 
the largo consumption of this artieJo in va- 
rious operations in Uie arts. In conducting 
this process some little oxportness and cars 
are necessary to ensure success. Tho chalk 
employed should be diy, and in fine powder, 
ana be added to the jnice until it be perfectly 
neutralised, and the quantity consumed must 
be exactly noted. The precipitated citrate of 
lime should be well wa^ed with water, and 
the sulphuric acid diluted with G or 8 times 
its weight of water, poured upon it while still 
warm, and thoroughly mixed with it. The 
agitation must be occasuon^y renewed for 8 or 
10 hours, when the dilute citric acid must be 
poured off, and the residuum of s^phate of 
time thoroughly washed with warm water, 
and the waahings added to the dilute acid. 
The latter must then be poured off from tbo 
impurities that mav have i>een deposited, and 
evaporated in a leaden boiler, over the naked 
fire, ontil it acquires a specific ^avity of 1.13, 



when tho process must be continued at a 
lower temperature until a pellida appears 
upon the surface. This port oi ihe process 
r^uired great attention nud jadgment, as, if 
not properly conducted, the whole batch may 
be carbonized and spoiled. At this pnint the 
evaporation must be stopped, and the .‘oncen- 
trated solution emptied into warm and elean 
crystallizing ve:<sela, set in a dry apart i 'ent, 
where tho thermometer docs not lall bi low 
temperate, At the end of 4 days the ciysials 
will be ready to remove from tho pan?*, when 
they must be well drained, rcdiitsolved in as 
little water possiblo, and, after being allowed 
to stand for a few hours to deposit impurities, 
again evaporated and cry^taluzcd. the 

process has been well managed, tho acid of 
tho second crystallisation will usually bo suffi- 
ciently pure; but if this be nut tho case, a 
third, or even a fourth cry s tail] aation must be 
had recourse to. The mothor liquors from 
the several pans are collected together, and, 
by evaporation, yield a second or third crop 
of crystals obtained by evaporation as before. 
Citrio acid crystaliues with great ease, but in 
Bome cases, where all the citrate of lime has 
not undergone decomposition by the snl- 

E httrio acid, a little of that salt la taken up 
7 the free citric acid, and matenaUy ob- 
struota the crystallimiou. This is best 
avoided by oxaoUy apportioning the quantity 
of the eulphurio acid to that of the chalk 
used, always remembering that it requires a 
quantity of liquid sulphuric acid, containing 
exactly 40 parts of dry ac'lJ, to documposo 50 
parts of carbonate of lime. Comuiercial sol- 
phurio acid U usually uf tho Apccifio gravity 
of l.Wo; tt will thereforo lake exnotlv 49 
pounds of this acid fc»r 50 pounds of cWk. 
In practice it is funTid that a very slight ex- 
cess of aulphurio acid is better than leaving 
any citrate of lime undeenm posed. The fin«t 
crop of crystals is callud '* bruuii citric add,^’ 
and i.s much used by tho oalicu priuters, 
.Somulimc.s a little nitric odd is added to tho 
solution of tho cedorod crystals, for ibo pur- 
piMb of whitemog them, but in this way a 
minute quantity of oxalic acid is formed. 
OoihI lemon juico yields fully 5 per cent, of 
lemon add, or 2 gallons yield about 1 pound 
of crystals. If the impf»rted oitrato of lime 
be used, a given quantity must bo heated to 
rednesB, and then weighed, when the percent- 
age of lime proiicnt will be ascertained; 
every 28 pounds of which will require 49 
ponmla of sulphuric acid of 1.845 (or a corres- 
ponding quantity containing exactly 40 parts 
of dry acid) for its complete decompoMition. 

3934. Testa for the Purity of Oitrio 
Acid. Whon pure, it does not yield a crys- 
talline precipitate when added in excess to a 
solution of carbon Ate of potassa; such a pre- 
cipitate iudi cates the presence of tartaric acid. 
It is entirely soluble in water, and what ia 
thrown down by acetate of lesd from this so- 
lutiou, ia entirely soluble in diluto nitric acid. 
No salt of potassa, except tho tartrat^ yielda 
a precipitate with the aqueous solutioiL It is 
entirely decomposed bylieat; added sparizigly 
to coli lime water, it does not render it tur- 
bid, and when a few drops of a solution of 
citric acid are added to lime water, a clear 
liquid results, which, when heated, deposits a 
wnite powder, soluble in acids without ef- 
fervescence. 

8935. Araenious Acid. This is the 
oreenie or vshite arsenic of commerce, im- 
ported chiefly from Germany, also manufac- 
tured in quantity in Cornwall, England. It 
of glassy, coloxiess or yellowish 
white, semi -transparent cakes or porcelmn- 
like m^ses, which soon become opaque on 
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their exterior, and sometimes friable and 

The transpartnt arsenic is 
more than throe times as solnble 
in water at rahr. than the opaqne. In. 
taste it is slightly sweetish, with a ellght 
acidity and astringency, not perceived ostii 
8omo minutes after being swallowed, hence 
iU daugerons character as a poison. Crude 
arseuic is obtained, fiA a collateral product, 
during the smelting of cobalt ores. Pure 
arsenic is obtained from the crude, by a 
second sublimation in cast-iron vessels, 
arsenic, as imported, haa usuaUy been Urns 
poriiled ; and, unless otherwise adulterated, 
\i eafficientiy pure for general purposes. It 
is sometimes kept in Huo powder, and in this 
state is occasionally found adulterated with 
powdered lime or chalk ^ it is, therefore, bet- 
icr to purchase it in the lump. The salts of 
areenious acid arc called arsenites. 

3936. Self -Detecting Axsenions 
Acid. By adding a small quantity of any of 
the following Bubstonces to ordinary white 
arsenic, tiio mixture chanjjes color when 
mired with liquids. This is proposed as a 
method of preveutlng wistako in the use of 
this poisonous article. 

Tho addition of a Rmell quantity of a mix* 
ture of dry calomel and quicklime to the 
arjtenio turns black when mixed with a Uqnid. 

A uilxturo of thoroughly dry Bulphate of 
iron and fovrocyanide of potassium turns it 
Mar. 

Dry Bulphato of iron fuul dry eulpbate of 
soda turns in cen. 

3937. Tests for the Pretence of Ar- 
texuout Acid. A weak solution <U' am* 
znimio-acoute of copper added to a solutiou 
of whito iLTscnic ( arse n ions jwid) throws 
down a grass green preeipitout of arsenito of 
coppf'r (Scheefe's greon) This precipitate, 
after bemg w'ashcd. is soluble in nitric acid, 
ami in ammonia; Is turned a brownish-red 
liv a solution of sulphuretted hydrogen, 
bluod-rcd by fcrrocyanido of potasdium, and 
yellow by mtrato ot siWer. 

Arsenious add Lu solution throws down a 
yellow precipitate of orsemco of Bilver from 
a Boluticm of am monio* nitrate of silver. 

There are a number of delicate tests em- 
ployed for detecting the presence of arsenic 
m organic matter, such os the contents of 
tho stomach or other viscera, all more or less 
involving tho preparation of the matter before 
applying the tests, and requiring the manipu- 
lation of an experienced analytical chemist. 
A very snsceptible te^t. and recommended by 
Cooley for its simpUcity, is as follows : A so- 
la tion of tho suspected matter is strongly 
acidulated with muriatic add in tho pro- 
portion of 1 part muriatio acid to from 5 to 3 
ports of tho solution ; this U boiled in a 
porcelain or glass vessel containing bright 
and clean metallio copper in the form of 
sheet, gBuxe, or wire. In about 15 minutes, if 
the solution be weak, or less, if strong, 
presence of arsenic will be noted by the 
characteristic iron-nay film of araenio de- 
posited on the sunace of tho copper. The 
copper, having been carefully washed and 
dried, may be cut Into small pieces and heated 
in a test tube over a spirit lamp, when the 
metoUio arsenic is volatilised, and will be con- 
densed either in metallic form or in crystals 
of arsenious acid. This ig known as Bensch's 
test. 

3938. Arsenic Acid. An acid formed 
by tho combination of inotallic arsenic with 
nxygen. It is sour, reddens litmus, mid 
forms salts with the bases, which ore termed 
AUSE.HIATES. By caieful evaporation it may 
be obtained under the form of small grains, 
but nsnallv baa the consUtence of syrup, be- 
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ing very ucliqnescent. 

3939. To Obtain Araenic Acid. Pour 
6 pai^ of strong nitric acid on 1 part of white 
arsenic (arsenious add) in a glass vessel, and 
distill until the solntioD acquires the consist- 
ence of a Byrup, then transfer it into a 
platina cmcible, and expose it for some time 
to a faint dull red heat, to expel the nitric 
acid. The addition of a Uttio muriatic acid 
facilitates the process. 

3940. Tests for the Presence of Ar- 
senic Acid. Sidpburected hydrogen gives 
a yellow precipitate; nitrate of silver added 
to the sofulioD of an arseniate gives a pre- 
cipitate of a brick red color; nitrate of lead 
gives a white one, and the Halts of copper a 
bluish colored one. Pure lump Rugar dis- 
solved in an aqueous BoluUon of arsenic acid, 
becomes in a few boors of a reddUh color, and 
aflerwanis of a magnificent purple. For 
some test purposes it will be adrisaplo to add 
tulpbnrous acid to the suspected liquor, and 
boil it for a short time, when the arsenic acid 
will be reduced to arsenioux acid, in which 
Btato it will be busccptible of more delicate 
lest^. (See Ab. 3D;I7.} 

3941. ICangnnesic Acid— also called 
ucruMiHf/i'nin* tn-ui — may be obtained by mix- 
u)g S parts of biDuxido of manganeKe with 7 
parts ofcbloratu of iHitassa, iHitb in fine pow- 
der. adding lu parts of hydrate of potassa, 
lUssoivod in a small quunuty of water, evap- 
orating to dryness, powdering, eipoeiog tho 
powder to i\ low nnl beat In a platinum cmci- 
ble, dissolving tho moss in a large qoantitv of 
water, decanting, evaporating, and crystallis- 
ing. These crystals are }permaiiffanate o/ pc- 
^a.m, from which the acid may be obtained 
by conversion Into permanganate of baryta, 
and by care Ail decomposition by dilnte snl- 
pharic acid. (Grf<;cry.) It has a fine red 
color, bleaches, and is rapidly decomposed by 
organic matter. It unites with some of the 
bases to form F6itMAivo.v5.vTBa. 

3942. Benzoic Acid. This is also 
coiled JUyvers o/ben^n or benjamin. It has 
the form of white crystalline needles of a 
Kilky lostre. possessing an agreeable odor. 
Benzoic acid rases at 230^ Fanr., is volatile 
when heat^, dissolves sparingly in cold wa- 
ter, with less difficult in boiling water, and 
very frovty in alcohol. Its salts are called 

BENZOATKS. 

39^. To Obtain B^izoic Acid« Put 
coarsely triturated benzoin into an iron pot 
with a flat bottom, wbo^ diameter is from 8 
to 9 inches; the benzoin forming therein a 
layer of fh>in 1 to 2 inches in depth. Tbe 
open end of tbe pot is then to be covered with 
a sheet of soft and loose blottlng;paper, which 
must be attached to tbe rim with paste. A 
cone, formed with strong and thick paper, 
(cartridge paper), is then to be capped over 
the top ot &e ^ot, inclnding tbe blotting 
paper; and this is also to be attached with 
paste and string. The apparatus, thus pre- 

E ar^, should then be placed on tbe Bond- 
atb, and exposed Irom 4 to 6 hours to s 
gentle heat. After this lapse of time, it may 
be removed firom the sand-bath, inverted, and 
the string detached, when beautiful white 
needles, of a silky Instre, poesessing the 
agreeable odor of bensoio acid, will be xbund 
in the paper cone. 

8944. To Obtain Anhydrous Benzoic 
Acid. Add oxychloride of pboepborud to an 
excess of benzoate of soda ; agitate together, 
and wash the miitnre with boiling waier. 
The anhydrous benzoic acid sinks like a 
heavy oil, and crystallizes on cooling. 

3946. Cbtromic Acid. This coneista of 
acicolor crystals of a crimson-red color and 
an acid metallic taste, deliquescent, and very 



soluble in water, forming an orange-yellow 
solution. 'With the bases this acid forms 
CHROMA TM. Chromate of lead forms the 
pigment known as chr(nnc-yeUotc. 

3946. To Obtain Cbromic Acid. Take 
10 measnres of a saturated cold solution of 
bichromate of potassa, mix with it 15 mea- 
sures Bulpbnric acid, and allow the mixture to 
cool. The chromic acid ia deposited in crys- 
tala, which, after decanting tho mother liquid, 
are placed on a tile to drain, covered with a 

bell glass. , . , 

3M7. Hydrocyanic Acid. This is aiso 
called jjrusfnc acid, and conaiutd of a thm, 
colorless, and vnlotile liquid, having a sUong 
odor of peach kernels. It boils at 79^ 
and BoMifies at 45°; iu specific gravity U 
7053. It constitutes one of tho most domlly 
poiBoHH known. Its salts are iitdrocvaji- 
AT8S and MBTALWO cya WIDER. Prussio aciu, 
even when dilute, is very liable to aponta- 
neous decomposition, and this speedily occurs 
when it is oxpi>sed to the light. To promote 
iu preservation, it is usuaT to surround the 
bottloB containing it with thick purple paper, 
and to keep them inverted in on obscure sit- 
uation. The addition of a very small quan- 
tity of muriatio acid renders it much loss 
liable to change, and is generally made by 
manufacturers for that puirose. 

8946. To Obtain Azmydroiiz Pruzsic 
Pure crysUUized ferrocyanide of po- 
tassium, 15 parts ; water and sulpharic acid, 
of each 9 parts ; distill in a gloss retort into a 
well- cooled receiver, containing chloride of 
calcium in coarse fragments, 5 parts ; stop 
the process as soon as the chloride in the re- 
ceiver is perfectly covered by the distilled 
fluid, and decant the acid into a bottle fur- 
nished with a good stopper. Keep it in the 
dark, with the bottle inverted. 

3949. Dilute Prussic Acid. Mix 41 
groins muriatio sold with I fluid ounce dis- 
tilled water, add 50* grams cyanide of aiiver. 
and shake together m a well stopped phial. 
When the preenpitate has subsided, pour off the 
clear dilnte acid and keep for use. (See No. 

3947. ) iU.S.Ph.) 

3950. Tests for the Presence of Prus- 

sic Acid. It is distinguished by a Btrong 
odor of bitter almonds. , 

Keutralized by potash, and tested with a 
solution of BuJpbate or tincture of iron, it 
gives a blue precipitate, or one turning blue 
on tbe addition of dilute sulphurio or muriatic 
acid. This test may be applied by spreading 
a single drop of solution oi potasaa over the 
bottom of a white saucer or porcelain capsule, 
and inverting it over onotbor vessel of tbe 
aame size containing the matter under exam« 
ination. After 2 to 5 minutes remove the 
upper o^snle; add to the potassanpoa it, a 
single drop of a solution of sulphate or tinc- 
ture of iron, and expose it to tbe air for a few 
seconds. Kext odd 1 or 2 drops of dilute 
Bulphuric acid, when a blue color will be de- 
veloped if hydrocyanic acid is present la the 
matter tested. 

Kitrate of silver gives a white clotty pre- 
cipitate, soluble in boiling nitric acid; and 
which, when dried and heated in a teat tu^. 
evolves fumes of cyanogen, which bum with 
a violet or bluish colored flame. A watch 
gla^ moistened with this test and inverted 
over matter conteuning hydrocyaoie acid, ^- 
oomoo opaque and whit© from thp formation 
of cyanide of aiiver. 

Llehlg'a test is eouKldered tbe most delicate. 
Moisten a watch-glass or porcelain capsule 
wii 1 or 2 drops of yellow hydroBulphuret of 
ammonia; invert it over the matter as before, 
and after a few miDutes dry it with a gentle 
heat A glass dipped iu a suluLiuu uf a 
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penalt or sesqmsalt of iron, drawn over the 
gla.sd, will fonn a blood-red streak if the 
smallest quantity of hvdrocyauic acid is pree* 
not. (Coolejf.) 

3951. Test for the Strength of Prus- 
sic Acid. For eatimatine the strength of 
tho commercial acid the following plan, pro- 
poscHl by Dr. Tire, will be found very exact 
and convenient. To 100 grains, or any other 
couvonient <iuantity of tho acid contained in 
a smikU phiaX add in succession, small quan- 
tities cit tho peroxide of tnercniy in fine 
pow<ler. till it ceae'es to bo dissolved on agita- 
tioR. Tho weight of the red procipitate tAkan 
up being divided by 4. gives a quotient repre- 
senting tho quantity of real prussic acid 
prosent. By weighing out beforehand, on a 
piece of paper or awatch-gla^s, 40 or 50 grains 
of the peroxide, the residual weight of it 
shows at once the auantity expended. Tho 
operation may be ntwaya completed in fivo 
miuutes, for the red precipitate diesolves aa 
rapidly in the dilute prussio acid, with tho aid 
of slight agitation, as sugar dissolves in wa- 
ter. Shouul the presence of moriatic acid bo 
suspected, then the difference in the volatility 
of prussiate and muriate of ammonia may be 
hau recourse to with advantage : the former 
ozhaling at a very gentle beat, the latter re- 



Quimg a subliming temperature of about 
300° Fohr. After adding ammonia in slight 
excess to tho prussio acid, if we evaporate to 



dryness at a heat of we may infer from 
the residuary sal-ammoniao the quantity of 
muriatic acid present. Every grain of sal- 
ammoniac corresponds to .G&t2 grains of mu- 
riatic acid. 

3959. Cyanic Add. A compound of 
cyanogen and oxygen only known in iU 
hydrated state in combination with 1 equiva- 
lent of water. It combines with bases to 
form CTANXTBs. TVlien in contact with wa- 
ter for A few hoxLia it suffers decomposition, 
and is converted into bicarbonate of ammonia. 
It cannot bo preserved for any length of time, 
as it soon paasea spontaneously into a white, 
opaque, solid masSi to whica the namo of 
c'jatMluJe has been given, which may be re- 
converted into cyanic acid by distillation. It 
reddens litmus strongly. 

3903. To Obtain Cyanic Acid. Distill 
dry cyauuric acid, or cyamelide, in a retort, 
and coUcct the product in a well-cooled re- 
ceiver. It also formed when cyanogen 
is transmitted over carbonate of potossa 
heated to redness; a cyanate of potassa re- 
sultR. 

Or : Pass a current of snlpburetted hydro- 
gen gos through water in which cyanate of 
silver Is diffused. The sulphorettcd hydro- 
gen must not be passed so long as to decom- 
pose all the cyanate of silver; for then the 
cyanio acid is converted into other products 
by the excess of the sulphuretted hydrogen. 

3954. Hydroferridcyanic Acid* 
Thia is sometimes written n^droferrio^nio 
acid, and is a compound of ferridcranogen 
and hydrogen. With the oxides of metals 
this add forma rBRaiDCTAiriDBa ; tho ferrid- 
cyanide of iwtassinm is the redprussiate of 
i>otaf(h uHod ill the arts. 

8955. To Obtain Hydroferridesrame 
Acid. Prepat^ by decompoelng receatlv 
precipitated ferrideyanide of lead by sm- 
phurctled by hvdrogen, or by snlphnno acid 
carefully added. A yellow solution ia thus 
obtained, wWeb yields a deep brown powder 
when evaporated by heat, or yellow crystals 
by spontaneous evaporation. 

3956. Hydroferrocyanie Acid. A 
peculiar compound of oyonogoo, hydrogen, 
and Irun, discovered by M. Porret, and ci^ed 
by him forrfichyajit: acid. It conaints of 



white or yel lit wish white crystals, soluble in 
water and alcohol. With metallic oxides it 
combines to form pkrbocta.vidbs or pscs- 
s FATES. The fcrrouyanule of potassium is 
tho yeiUm of commerce. 

3957. To Obtain Hydroferrocyanie 
Acid. It may bo obtaiued from a concen- 
trated boiling solution of ferrocyanide of po- 
tassinm, cooled out of contact with tho air, 
and muriatic acid added in excess. The mix- 
tore is then agitated with alittle ether, which 
separates the acid ; the latter Is collected by 
ffitratioD, and dried. 

3958. Lactic Acid. This Is a limpid, 
sympy Liquid, colorless or of a pale wino 
color, with a slight odor and very sour taste. 
It is found in sour milk, and some other ani- 
insl floids, and in several vegetable juices, es- 
pecially in that of beet- root. It unites with 
oases to form lactatbs. 

8950. To Obtain Lactic Acid. Fer- 
ment whey by keeping it at a temperature of 
70° to 80° Fahr. ; evapor^ the liqnurto i its 
bulk ; decant and filter, and then saturate it 
with milk of lime. This converts the lactic 
acid into loctato of Ume, which remains in so- 
lution. The liquor is filtered again and pre- 
cipitated by oxalic acid, which throws down 
oxalato of ume and sets free the lactic acid. 
The liquid is agmn filtered, and the filtrate 
consists of a solution of lactic acid, contaimng 
some sQgar of milk (taelin) and cerUun aalts. 
Kext concentrate the solution to a syrupy 
consistence, and treat it with alcohol, which 
^ssolves the acid and precipitates all the 
other matter. The soIuUmi is finally filtered 
and the lactic acid obt^ed pure by distJllmg 
off the alcohol. ( U. S. Die.) 

8960, Fluoric Add. This is more 
Htrictly hydrofluoric add, as it Is a compound 
of hydrogen and fiuoiine. Its combinations 
with bases are called plcobidbs or btdbo- 
PLUOftATES. The well known mineral, /uor- 
spar, ia a fluoride of calcium. Fluoric acid 
readily diuolvee glass and silica* hence it is 
kept in bottles of lead, silver, platinuro, or pure 
gutta-percha. It is highly corrosive ana its 
vapor is poisonous. It is a colorless fluid 
wmeb evaporates at 59° Fohr. in dense white 
fumes when exposed to tho air. and baa a 
powerful affinity for water. 

8961, To Obtain Fluoric Acid. The 
anhydroosacid is made by distilling powdered 



fluor-spar with twice its weight of oil of vitriol 
in a leaden, or better, a suver alembic, the 
pipe of which fits into a bottle of the same 
material, snirooiided with ice. But as it is 
nsui^y required in a dilated state, water 
equal in weight to the spar may be put into 
the receiver. Qreat care must be taken, as 
the acid, both in its gaseoui and liquid form, 
is very destructive. 

' 3969. Chloric Add. This is a yellow- 
ish liquid, smeUiug like nitric acid ; it sets 
fire to pa^r or other dry organic matter. U 
is a compound of chlorine and oxygen, and in 
combination with ba.<CM forms chlorates. 

3963. To Obtain Chloric Acid. Dis- 
eidve chlorate of bjir\ ta In 10 times its weight 
of water: then add Jiluto sulphuric acid on til 
ail the Wyta be pnK*i piloted as sulphate. 
The clear liquid may tlu'ii be conceDtrated by 
evaporation t«> a thiu, oily consistence. 

3964. Perchloric Acid. A colorlos 
liquid of ab<mt l.iw specific gravity, which 
fumes Hllghtly in the air, attracts moisture, 
and distills unchanged at aliout 392° Fabr. 
(Cooley.) With bases it fonna perchlo- 

axTSS. 

3965. To Obtain Perchloric Acid. 
To finely powdered perchlorate of potasKa 
contained in a retort, add about i its weight 
of strong nalphniic acid, prcvioualy diluted 



with an equal weight of water. At about 
284° Fohr., vapors of perchhiric acid pass 
over and condense in tho receiver. (Cooley.) 
No org^io matter should be used as a lute 
for the joints of the apparatus; if any be need- 
ed, it R&onld be of asuestos. By distilling tho 
concentrated liquid acid with oil of vitriol at 
a gentle heat, crystals of perchloric acid will 
be deposited on the neck of the retort and in 
the receiver, These crystals fuse at 113° 
Fahr., and are very deliquescent. (Booth.) 

3966, Butyric Acid. A ^iu, colorletis, 
oily liquid, soluble in water and alcohol ; 
specific gravity .963 ; boils at 327° Pahr. It 
may be procured from the butyrate of meg' 
nesia by adding a little Hulpburic acid in quan- 
tity not quite sufficient to decompose the whole 
of the butyrate used ; filter and distill the 
clear liquor, when tho product will be butyric 
acid, from which the water may be removed 
by chloride of calcium. It forms bMtyratee 
with some of the ba.'*et^. (Sec Ab. 1G25.) 

3967. ICalic Acid. Halic acid is very 
soluble in water, slightly deliquescent, baa a 
pleasant acidulous ta^te, and, when ncotra]- 
ued with the bases, forms salts colled malate/t. 
When kept fr^sed for some time at a low beat, 
it is converted into paramalic or /umaric 
add; and when quickly distilled, it yields 
maleic acid, while fumorio acid is left m tho 
retort. If olio acid forms with bases, ualate^; 
maleio acid, BALE ate a. Take the juice of the 
fruit of the mountain nab, immediately after 
it has toned red, but still unripe ; heat it to 
the boiling point, skim, filter, nearly neo- 
traliae with ammonia, and precipitate with 
a solntion of 1 port of acetate of lead to every 
79 parts of Juico ; filter, and again precipitate 
wim nitrate of lead; allow the whole to stand 
until it forms a moss of crystals, then well 
wash, dry, powder, suspend m w.iter, and de- 
compose by a current of sulphuretted hydro- 

S en; again ^tcr, neutralize with ammunia, 
ecolor with animal charcoal, a second time 
precipitate with nitrate of lead, and decom- 
pose the resulting nitrate of lead by snipbor- 
etted hydrogen; lastly, filter, evaporate and 
crystallize. ( Mr. Everett pro- 
poses the juice of the leaf- stalks of garden 
rhubarb as a source of malic acid. One im- 
perial i^on of this juice contains 11,139} 
grs. of dry malic acid. The stalks should 
oe peeled before pressing out the juice, os the 
cuticle contains much color. Everett's pro- 
cess is as follows : Neutral Izo with hydrate of 
lime, boil, filter, precipitato with nitrate of 
lead, allow it to stand for a few hours, boil, 
cool, filter, decompose the precipitate with 
sulphuric acid, avoiding excess, tnruw down 
the excess of lead from the supematant por- 
tion with sulphuretted hydrogen, evaporate, 
and crystallise. Malic acid Is also obtained 
from tne juice of»app2es and soveral other 
sorts of fruit 

3968. Zodio Add. A compound of iod • 
ine and oxygen, forming iodatks with the 
bases. It is deliquescent and very soluble in 
water^ and detonates with inflammable bod- 
ies like the nitrates an<l chlorates. 

3969. To Obtain Iodic Acid. Dis- 
solve iodsto of soda in sulphuric acid in con- 
sidsT^la excess, boil for 15 minutes, and sot 
the solution aside to crystallize. 

Or: lo^no, 1 part: strongest (monohy dm- 
tad) nitrio acid, 4 ports; mix, and apply a 
gentle heat until the color of the Iodine dis- 
appears, then evaporate to diynosa and leave 
tho residuum in the open air at a temperature 
of about 59° Fahr. TThen, by attracting 
molstoFs, it has acquired tho consistence of a 
syrup, pat it into a place where the tempera- 
ture is higher and ue air drier, when, in a 
few days, very fine whito crystals of rhom* 
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boidal shaM form. 

Mr. A.. Connell's method is m follows: Put 
50 gruna of iodine into a Large, tall flask: 
add 1 (»nnce of fuming oitrio acid, boil, and 
as the iodine snblimes and condenses on the 
sides of the flask, continuall/ wash it back 
again with the acid. Contlnne this until 
none of the iodine remains nnchaage(L Then 

S our tho whole into a shallow evaporating 
ish, and evaporate to drroess. Redissolve, 
and again evaporate till all the nitrous acid is 
got rid of. 

3970. Hvdriodic Acid. This is a com- 

S kound of iodine and hydrogen. In gaseous 
onn it ia colorless, fhmea in the air, and U 
very solublo in water. In Ucinid fonn, when 
strong, it is very liable to change, and should 
be kept in well stoppered bottles. In combi- 
nation with bases it forms nvoa to dates. 
The hydriodates may be easily formed by 
saturoliog the acid with the oxides or hydrate^ 
of the baae^^, or more economically, by actios 
on the bases in water, with iodine, when the 
hydriudates are deprived of their water, they 
are true tooides; that U, simple combina- 
tions with iodine. {See iVb. 3853.) 

3971. To Obtain Hydriodic Acid. 
Ponr a little water over some poriodide of 
pho.'^phorus, previously put into a small glasa 
retort, and apply a gentle heat, when gaseous 
hydriodic acid will be evolved, and phosphoric 
acid remmn behind. Tho gas may be either 
collected over mercury or passed into water, 
when liquid hydriodic acid will be formed. 

Or: Place iodide of barium iu a retort, and 
decompose it with snlpburic acid, when pure 
hydriodic acid wiU bo evolved. 

3972. Dilute Hydriodic Add. Take 
1 troy ounce iodiuo in tine powder. Mix 30 
grains of the iodine with 5 fluid ouncoc dio 
tilled water iu a toll gloss-stoppered | pint 
bottle, and pa^s into the mixtnre hydrosul- 
phuric acid ga:< until tho color of tbo iodine 
entirely disap pear. h, and a turbid liquid re- 
muns. Neit. gruduallv add tho remainder of 
the iodine, stirring at tno sumo time. Again 
pass the ga.s through tbo Liquid until it be- 
en mos coforloA^, ttud decant it into a small 
matranH which it must newly fill ; boil it un- 
til it ccoj«oh to give off the odor of hydroHub 
phurle acid, ami filter through paper, passing 
suCBoieut di-tiUed water through the Alter to 
bring tho lilteri'd liquid 0 fluid ounces, 
fieep it in a wcU-stuppered bottle. ( C, $, 
Ph.) 



A ImIc^IiGS. J'ubstQncea which possess 
ih<' property of ne utrali ring acid and 
couibiniug with them In fixed prnportium*, 
forming Ba\U, and tor tho most part of Uum- 
ini' tha vogetable bluets to gritcns, and yp)< 
low turmeric paper brown. Tho principal 
a I k ies ai s Hod a. potasra, and am mi m la. Thu 
lir^t ban l)ccn called the mineral, the second 
the vegetable, and tbc third the volatile 
alkuli i but this di*#tinction is now olwolete. 
Soda and pr^to-s^a have also been called tho 
fixed alkalies, fruut their petmaneiiwe Iu tho 
firo. The alkalici^ arc strictly metallic oxides. 
Tho salts of tho alkalies, both alone and car- 
bonated. are gonerally fre«ly solnldA in watAr 
The methods for ascertaining the strength of 
alkulies uud tlielr soluUous will be found 
under Alkalimetry, Jfo. 83. 

3974. Potassa. Pure potash (not the 

E oUk'h of commerce, which is an impure car- 
nnate of potass), is tho oxide of potoesinm. 
It oc^iura In two forma, anhijdrow/ and hy~ 
drateti pottuisa. Asa general distinction, the 



term potash applies to the crude commer- 
cial, and potassa to the more pnrifled or 
chemical preparations. 

3975. Anhydrous Potassa. This is a 
volatile, fhsible, white substance, intensely 
corrosive, and passing into the hydrate of po- 
ta.ssa when moistened with water. It is 
obtained by the combnstiou of potaseinm in 
hot dry ur. 

3976. Hydrate of Potassa. Hydrated 
or caustic potassa, when perfectly pure, is 
white, eolid, re^ soluble in water aoo in al- 
cobo), very deliquescent, and corrosive. To 
obtain it, cv^>nrate solution of potassa rapid- 
ly in an iron vessel over the fire until ebulli- 
tion ceases and tho potosj^ utolU. Ponr this 
into suitable moulus, and, when cold, put it 
into slippered bottles. 

3977. Tests for Potassa. Potassa 
may be dkiUingai&hed from the other fixed 
alkalies (soda and lithia), by afiTonllng, when 
IQ solutiun, a white eryeUUine precipitate 
(cream of tartar) with an excess of U^tario 
Qciil ; and a yellow one with bichloride uf 
platinom. The flame of burning alcohol con- 
taining potass has a reddish tint; soda colors 
it vcUow. 

3978. SodA. This subetauce bears the 
same relation to its metallic base, sodium, 
tbat potassa does to potsssiam, but its basic 
and mkaline action arc rather less powerfhl 
than those of potassa. 

3979. To Obtain 8od&. Pure soda 
and hydrate of soda (caostio soda) ara ob- 
tained from carbonate of soda in a aitnilar 
manner to the same preparations of potassa. 
Caustic soda is occasionally colled sodic hy 
dratc. 

3980. TeeU for Soda. The flame of 
burning alcohol oontahung soda is of a yellow 
color. Hydrate of soda, after It has deli- 
qnoscod in tbo air, speedily resolidifies by the 
absorption of carbonic acid, forming cubonato 
of soua, a salt marked ^ being cosily crys- 
tallirable, imd rapidly ofSorcscing in dry mr. 
In solution, soda is not precipitated by tar- 
taric acid. With sulphuric acid it yields a 
salt, which b}* its taste (inteDscl/ bitter) and 
funn (six-sided prisms, transparent, and ex- 
tremely efflon^ent) is easily recognised as 
suJpbato of soda (Glauber's salt). 

^81. AxnmoziiSL Pure ammonia la an 
inoondensaido colorioss gas, possessing great 
piingcocy and acrid ochs, and powerful alka- 
li no properties, \7ater readily absorbs about 
500 times its volume of this substonco, and in 
this state fon:is atrong liqold ammonia, 
which, when mnch moro dilute, is popularly 
known as spirits of haitshora, or water of 
nmnioniii. As usually met with in the form 
of a semi-cry stolliuo whitish mi^ commonly 
called smellmg salts, it is combined with car- 
bonic acid and water, forming a sesquicar- 
bonate of this base. According to the Iheory 
of BonseliuSi ammonia should be the otiHa of 
ammonium, a supposed but undiscovered 
metal. ltd prodonce con always be detected 
by its pungent odor. 

^82. To Obtain Ammonia. Mix on- 
alackcd limo with on oqnol weight of sal-am* 
monioc, both dry and in tine powder ; intro- 
dace the mixture into a glass retort, and join 
the be&k by a collar of India-rubber to a glius 
tnbe about 18 inches long, which most lie 
horisont^y, and have its beak bent up ready 
to be plac^ under a glass jar, on the shelf of 
a mercurial pnenmacio trongh. Heat being 
applied 1)T means of a spirit- Imp. and the air 
coutained in the apparatus having been ex- 
pelled, the goa may bo coUectea for nee, 
Ammonia cannot be dried by means of chlo- 
ride of calcium. 

396.% T.itKift- This ia the oxide of lith- 



ium; is caustic, alkaline, and sparingly solu- 
ble in water. One of its most remarkable 
properties is its power of corroding platinum. 
In the form of the hydrate it Is white and 
translucent, does not deliquesce, but absorbs 
carbonic acid and becomes opocue. It is to 
be obtained fitixa various minerals, and is also 
found in somo mineral waters; among which 
is tbat of the Gettysburg spring. Pure lithia 
may be obtained by decomposing sulphate of 
lithia by acetate of baryta, and uy expelling 
the acetic acid &om tho filtered solution by 
heat. 

3984. Testa for T.ithla, It colors the 
flame of alcohol containing it a carmine red. 
It is distinguished from potassa and soda by 
its phosphate and carbonate being only spar- 
ingly soluble in water; from baryta, strontla, 
and lime, by forming crystallisable and soluble 
salts withsulpburio or oxalic acid; and from 
magnesia, by the solution of its carbonate ex- 
hibiting an alkaline reaction. 

3986. BorytSk. This alkaline earth is 
the oxide of barium, and is found abundantly 
in the form of native sulphate and carbonate 
of baryta. With the acids it forms salts 
which are all moro or less white; except the 
sulphato, they are soluble in water, or in 
dilute muriatic acid, and are extremely poi- 
sonous. 

3986. To Obtain Pure Baryt^ Ignite 
pure crystal fixed nitrate of baryta iu a capa- 
cious poredaiu crucible, until red vapors 
cease to bo evolved. This forms a grayish 
white mass or powder, which, on the addition 
of water, slocks like limo, but with the evolu- 
tion of more bout. 

3987. To Obtain Hydrated Baryta. 

It may bo precipitated from a solution of 
either nitrate or calorido of barium, by adding 
to it a solutiou of pure potassa or soda, col- 
lecting mid drying toe precipitate. 

It is obtalnc<l iu CTTStals, bv boiling a 
strong Rolutum of aulphuret of \>arium with 
succerukiVB pnrtiona of block oxido (pnitoxide) 
of copper, until it ceases to give a hlnck pre- 
cipitate with a salt of lead. The liquid, after 
filtration, yields crystals of hydrate of baryta 
on Pfinling. 

3988. Test for Baryta. Its solutions 
give an immediate clear whito procipitato 
with dilnto sulpburic acid, which is insoluble 
in both acids and alkalies. 

8989. Strontia. An alh aline earth, tho 
oxide of a metai called strontium. It greatly 
resembles baiyto. Hydrate of strontia ih 
freely Roluble in boiling water, and the satura- 
ted solution deposits crystals on cooling. Tho 
solution exhibits an ^kolino reaction, and, 
like baryta, is precipitated white by sulphuric 
acid and the alkaline sulphates and carbon- 
ates. It ia distinguished from baryta by lU 
inferior solnbility and by its soluble salts giv- 
ing a red tinge to flame, while the salts of 
baryta impart a yellow tinge. The saltA nf 
strontia may all bo prepared hy dissolving the 
native carbouaU} in tho rospectivo acidn. The 
nitrate the only one met with in com- 
merce, and is employed to form colored fire- 
works, 

3990. hCagnoBiA. An alkaline earth, 
the ozldo of the metul inagutisionj, in tliu fu an 
of a very light, white, odorless and tasteless 
powder, almost insoluble in cold and boiling 
water. It slowly absorbs carbonic seid from 
the atmosphere. With the acids it form 4 
salts, most of which may be made by the 
dimt Bolutioii of the earth, or Its hvdrate or 
carbonate. It dissolves in hvdrochloric add 
without cftorvosoeuco* Keither bicarbonate 
of potassa nor chloride of barium thrown 
down anything from the ftolutloc. It turns 
tamneric paper brown when moistened. 
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8991. To Obtain UCagnesia. Expn°o 
carbon&te of ma^esia ia A crucible to a fall 
rod heat for 2 hours, or till the powder sus- 
pended in water does not efferresce on tbo 
addition of mnriatic acid. On the largo scale* 
covered cmcibles, made of porona earthen* 
waro, are employed as the containing vessels, 
and the heat is applied by placing them in e 
sort of furnace or oven heated wiSi coke. 

8d92. Teat for Ma^eaia. Magnesia 
ia precipitated as a bulky white hydrate, by 

C ure alkalies^ and as a bulky white carbonate 
y the carbonates of potassa and soda. Both 
the above precipitates dissolve in nitric and 
mnriatic acid, forming salts which are very 
deliquescent, and soluble in alcohol. 

Solutions of magnesian salts are not preci- 
pitated by the alkaline sulphates or snlphnric 
acid, nor, when very dilute, by oxalate of 
ammonia. By these teste it may be distin- 
gnished and separated ixom lime. These 
testi di^tinwsh it from the other earths, and 
insolubility in alkaline solutions marks its 
(iifFerenco fr(»m alumina. 

8993« Lime. A highly acrid, alkaline 
and caustic earth, less insoluble in cold th&n 
in hot water. It is the oxide of calcium. 
TThon heated to a high degree, it becomes in- 
leusoly luminous, aud is well known in aso as 
the eaieium light. 

3994. To Obtain Idme. Lime, or 
lime, 1:4 obtained by exposing limestone, <ir 
cboJKi which are carbonates of lime, to a red 
beat ShelUlime is got in the same manner 
fbotn tho sboils of the oyster and other shell* 
fifth. When sprinkled with water, heat U gen- 
erated, and tho liiuo, combining with the water, 
orumbleft down into a powder, which is Ay* 
drate of Ume, or slackea limo. 

3995. Teata for Line. The aLkallne 
carbonates, pbospbaten, oxalates, and sul- 
phatoft, occaHion white precipitates in solutions 
of lime. The procipitates occasioned by the 
first three tests are soluble in dilute nitric or 
mnriatio acid ; that by tbe last is insoluble in 
those menstrua, but soluble in solution of 
salt and not reprecipitated by dilate snlphorio 
acid. 

Oxalato of ammonia or potassa is the most 
delicate test of lime. If the sabatance under 
examination be a solid, diftsolve it in muriatic 
aoid, filter, evaporate to dryness, rediseolve 
in water, and test as above. All the soluble 
salts of lime tinge the flame of alcohol of an 
orange color, but this may be confounded 
with tho color produced by the salts of 
itrontia. 



^Ikstloi ds* Substances of a vegeta- 
^'^ble origin, analogous to the alkaline 
b4Mw. in whi<m the memclnal acti^ty of the 
p^ts in which they are found appear to re- 
side. {Coolep.) .e^ong tbe natural organic 
bases, or alUoids. the following are the 
prb^al, as enumerated by Professor Fownes. 

8997. KorphlAe or SKorphla. This is 
the chief active principle of opium. The 
morphia of commerce ia a* white crystalline 

{ lowder; but when crystallized in alcohol, 
onns brilliant, prismatic, transparent, and 
colorless crystals, which tnrn nitne acid red. 
In powder, unlike strychnine, it is fusible 
witbont decomposition, and strongly decom- 
poaes iodic acid. It is insoluble in ether, 
scarcely soluble in water, and freely soluble 
in alcohol. Potaesa and ammonia precipi- 
tate morphia from the solntione of ita salts. 

8998. To Find the Percentage of 
Korphia in Opium. An excellent process 
for ascertaining the quality of opiam is to 
boil an infbaion of 100 grains opium with 25 
grains quicklime, made mto a milk with wa* 



ter; to filter while hot, saturate with a dilute 
hydrochloric acid, and to precipitate the 
morphia by ammonia. After expelling any 
excess of ammonia by heat, tbe precipitate is 
collected, dried, and weighed; the weight in 
grains will nearly represent the percentage of 
morphia in the opinm. 

3999. Narcotine. An alkaloid found 
in the insoluble portion of opium, and forms 
amajl, colorless, Drilllant crystals, which give 
to nitric acid an orange tint. 

4000. Oodeiiie, or Codeia. Obtained 
from hydrochiorate of morphia, in colorless, 
transparent, eight-sided crystals, which do not 
color tkitrio acM red. 

4001. ThelMune. or Paramorphine. 

ThU U also obtiuned from opium in colorless 
needle:) like those of narcotine. It does not 
color nitric acid red*, and is much less aolnble 
in water than codeine. 

4002. Cinchonine* or Cinchoniiw This 



is tbe active principle of Peruvian bark, con- 
tained in the Wgest quantity in the pale bark. 
It crystallizes in smali, brilliant, transparent. 



four- sided prisms, insoluble in ether. Cm- 
choHkcine and ciHcht/nidiM are other vario- 
of this alkaloid. 

4003. Ctuinine, or Quinia, This is also 
obtained from Peruvian bark, being found 
in largest quantity in tbe yellow variety of 
the bark. It crystallises in small white nee- 
dles. It may be distingnisbed fromcinebonino 
by tbe form of Its crystals, and ita solubility 
in ether. 

4004. tiumoidme, or Amorphous QiMniw, 

IB a yellow or brown resinous mass, identical 
in composition with quinine. and 

47wtnidtJis are also varieties of q amine. (See 
Nos. 4025. Ac.) 

4005. S^chnine, or Strychnia. This 
is an alkaloid contained in nnx vomica, and 
some other vegetable substances. Crystal- 
lizee in small, briiliant, eight-sided ciystals, 
insoluble in absolnte alcohol, and wghtiy 
solnble in water. It suffers decompositioa 
on feeing, and does not decompose iodio 
acid ; it may be tbns distinguished from mor- 
phine. 

4006. Bntciiie, or Bracia. Ia ob- 
tained from the same sources as strychnine, 
and reaemblee it in many respects, but is 
readilv soluble in all strengths of alcohol, and 
insoluole in water. Brucine turns oitrio acid 
red, which becomes violet on the addition of 
protochloride of tin. 

4007. Veratrina* or Voratria. The 
alkaloid principle of eevadilia seeds, and of 
white beUebore. *When pure, it is a white 
powder; but as ueoally met with, the powder 
IS yellowish or greeny-white, insoluble in 
water. 

4000. Colchicine. Bztracted from the 
seeds of the common meadow fiaj&on; haa 
similar properties to veratrine, but is crystal- 
line, ana soluble in water. 

4009. Harmaline. A substance fons- 
iug yellowish prismatic crystals, obtwed 
from the Peganum Harm ala, a plant abound- 
ing in Bout hern Russia. By oxidation it 
yields Marmine, a fiiie red dye-stuff, also pos- 
sessing basic properties. 

4010. Theme, or Caffaine. This ia an 
alkaloid principle extracted from tea. coffee, 
Paraguay tea, Ac. It forms in tufts of white 
silky needles. 

4bll. Theohroittine. A white crystal- 
line powder obtained from the cacao-nuta 
from which chocolate is prepared . Its proper- 
ties are somewhat similar Co cheine. 

M12. ^ Whlte pOWdST, 

which mar be obtained from gnvaine, which 
it resembles in its properties. It dissolves 
easily in ammonia or potash. 



4013. Creatine. This alkaloid, called 
bv some kreatine, is a crystallizable substanco 
obtained from the juice of tho muscular fibre 
of animals. It form 3 brilliant, colorless pris- 
®Atie crystals. Creatine is a neutral body 
combining with neither acids nor alkalies. 
By the action of strong acids it is converted 
iuto creafini7k€. a powerful organic base, 
with a RtroDg alkaline reaction, and forming 
cryslalUrablofiaJtft with acids. Creatine, treat- 
ed by boiling with a solution uf baryta, pro- 
duce* Sarcosine. 

4014. Sarcine. This ba.^e is a constitu- 
ent of the flesh of onimaU. It form.*i ia 
delicate white microscopic needles, Holuble 
with difficulty in cold water, easily in boiling 
water. It is obtained from tho samo sotirci* 
as creatino. (See No. 4013,) 

401 6» Guanine, a bu.se obtained from 
guano. It is u colorless, crystoUine powder, 
msoluble In water, alcohol, ether or ammonia. 
By treating guanmo with muriatic arid and 
chlorate or potaasium, ffuanidino is obtained 
in colorlcas crystals, readily soluble ia water 
and alcohol. 

Gnanine, Sarcine, and Xanthine greatly re- 
semble one another. 

^10. Berbenne. An alkaloid crystal- 
unng in fine yellow needles slightly soluble 
in water, extracted from Barberry root. 

4017. Fiperine. An alcoholic extract 
of pepper forming colorless or yellowish crys- 
tals. Insoluble in water. 

4010. Conine* or ConiA. An alkaloid ez- 
of hemlock, in the form of a volatile, 
ouy liquid. It evolves an odor of hemlock 
on being moistened with a solution of po- 
tassa. 

4019. Nicotine* or Nicotla. This is 
also a volatile, oily, acrid liquid, solnble in 
water, ether, alcotol, and oils. Nicotine, 
moistened with a solution of potassa, evolves 
a strong odor of tobacco. 

4020. Sparteine. An alkaloid obtained 
from breomj also a volatile, oily liquid. 
Conine, nicotine, and sparteine ore similar in 
character, being very poisonous, possessing 
strong alkaline reaction, and forming crystal- 
Usable salts with the acids. 

4021. Baliciae. A white, ciyetaUino 
substance, found in tbo bark and leaves of 
several kinds of poplar and willow; but most 
abundantly in the white willow and the as- 
pen. It is obtained by tho carefnl evapora- 
tion of an in;'asioa in cold water. 

4022. To Obtain Alkaloids. Some of 
these substances require special processes for 
extracting them from the subatances in which 
they are found, but the following methods 
will apply for general puiposes : 

‘When tbe base ia insomble In water, non- 
volatile, and existing in tho plant in an insol- 
uble form. Boil or macerate tho bruised 
plant in water acidulated with muriatic acid, 
filter, neutralizo the acid with an alkali, (am- 
monia, lime, or magnesia), and collect tho 

f ^recipitate, which must bo purified by rcso- 
ntiou in dilute add, digestion with animal 
charcoal, and subsequent crystallization or 
precipitation by an alkali ; or the firat precip- 
itate moy bo purified by dissolving it repeat- 
e dly i n mcohol. 

When the base is insoluble in water, and 
non-volatile, but existing in the plant in a 
eolublo state. Boil or macerate in hot water 
ns before ; filter and precipitate by adding an 
alkali ; purify os Iasi, 

When tho baso is soluble in wafer, and 
non-ri>Jatile. Make an infusion with a dilute 
acid (muriatic); conceutratc br a gentle 
heat ; treat tho liquor with pomspa aud 
ether (conjomtly) ; decant and evaporate. 
When the base is both soluble h\ water am! 
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Tolatilc. Tho t struct mar 

bo mixed with pota>sa niul distil U*t\: the 
product^ noutralizoU with iisalic or sulphuric 
acid, carefully evAporafed tn drniess. aod 
digested in alcohol, a n< I this solution apt a ted 
vith potassa and ether; the ethereal aulu- 
tioa thus formed » if corefttUy eraporated, 
Ira re a tbo baso nearly pare. It may be 
further puritird by cautious distillation. 

4023. Teats for Blati&giushing^ A2« 
kAloids. Perchlorido of gold ii a ilecisire 
lest ut* certain r ego table altalics. The follow- 
Lng are the colors of tho precipitates which it 
produces with tho aalu uf the annexed oik aiiea 
dissolved In water; quinine, buff^cotored ; 
cinchoHtnef sulphur-yeUow ; morni^tne, yel- 
low, then bluieih, and leu<tly^ violet; in this 
last state the gold is reduced, and the predp* 
itate is iosulubto in wator» alcohol, thccansLc 
alkalirH. and sulphuric, nitric, or hydrocblorin 
acids ; britcine, milk, cofibe, and then chocs* 
iale-brnwu ; ir/ryc/fwine, canary-yellow; rfira- 
trine. slightly groonibh -yellow. All these 
prrcipilatcH. with tho excopticin mentioned, 
are very soluble in alcohol, msolnbiein ether, 
and slightly Noluble in water. Among the 
reactions of chloride of gold, there ore two 
which appear to bo especially important : 
they arc those which oceor with morphine 
and brucine ; tboHO are enfficientiy marked to 
prevent these alkalies from being mistaken for 
each other, and al>:o yield pretty good char- 
acteristics for distinguishing brucine from 
strychnine. 

4024. Alkaloids Detected by Picric 
Acid. Hager ha^i found that this acid pre- 
cipitates various alkaloids from their eola- 
tions. such as bruoine, strychnine, veratrine, 
quinine, cinchonine, and some aik'sloide of 
opium. Morphine and atropine, however, are 
precipitated only fVom neutral and concentra- 
ted solutions, and the precipitate diMolvea 
pretty easily in water. Glucosides, casein, 
and pHCudu-morphino resist the action of the 
picric acid. 

4025. Qulfiometry. The method of 
estimating the rjuantity of qnmine in cinchona 
bark and the Halts obtained from It. Tho 
following tests give very accurate reeults in 
eiaminiiig tbo bark; and the falls are tested 
m tbo eamo way, but the result is uot quite 
BO accurate, as it includes any qninidine (see 
.Vo. 4Cf2S) that may be present in tbo quinine; 
and makes, tbercibre, the apparent riebneee 
of the sample greater than it really is. 
( Cooley . ) 

4026. Test for the Strength of 
nine. Make a decoction uf 100 gruina uf hark 
in 2 Quid ounces distilled water ; filter, and 
precipitate with a sufficient quar Uty of a con- 
centrated solution of carbonate c f soda. Heat 
the Quid until the precipitate is dii^snlvcd; 
and when cold, dry and weigh it. It should 
weigh 2 grains or more, and diBBolve entirely 
in a Kolutiun of oxalic acid. To render the 
result strictly accurate, tho bark should be 
exhausted with ether, and the mixed solu- 
tion 3 evaporated. Salta uf quinine mny bo 
toated in the Komo maun or. (Cooley.) 

4027. Test for the Percentage of 
t^uinine in Bark, &c. Dxhaust ICO grains 
of bark wi ill acidulated x^ati'v; filter tho so- 
lution, and render it ollvaliiio with liquor of 
pota.'<bJa: next ogitutc it with ubc ut J its 
vuhmie uf ehloroform. niul al)<n\* it to repose 
n short time; tho chlur<'ruriii. bolding tho al- 
kaloid in Bolntion, finks to the lndtr>m of tbo 
vessel lu a distinot stratum, frtuu which the 
Bupernartint liquid must bu separated by de- 
caul a Lion ; tho cliloro formic buiution, cither 
at anco or afler being washed with a little 
cold water, i.i allowed tu evaporate, and the 
Wftigtit of the residuum in grains given the 



parceutage of rich doss of the sample. Ether 
may bo used isstcad of chloroform, but the 
oBhereal solution will form the upper stratum 
instead of the lowor. This test i3 also appli- 
oabld to tho Halts of quinine, but with resec- 
tions referred to lU No. 4025. (/kCto«r<faiH.) 

4028. ^uinidine. Au alkaloid found in 
qaima which hns been prepared by precipita- 
tion. It is distinguished fh>m quinino br 
not Btriking a green color when treated with 
Ohio due followed by ammonia, aa quinine 
does. In medicinal character iu powers aro 
oomparatively feeble. It is present to nearly 
all tho ordinary snlpbate (disulpbatc) of 
quinino u sold, either through careless pre- 
paration or wilful adulteration, and is not de- 
tected by. and consequently included in, tho 
msults of tho usual tests for quinino. (Sco 
Nos. 4025, 4'C.) Cinehonine is another fee- 
bler alkaloid also found in qulnia. 

4029. Dre’a Teat for tko Presence 
of f^oinidine or Cinchonine in ^umine. 
This test Is applicable to quinine salts goucr- 
ally, but moro especially refers to tho sul* 
phata (disulpbatc) of quimne. Ploco LO grains 
of tho salt iQto a atroug test tuba, furuiiibcd 
with a tightly -fitting cork ; a*ld 10 drops of a 
mixturo of 1 port sulphuric acid and 5 parts 
water, and 15 drops water, accelerating ho- 
lutiun by a gentle beat When dissolved aud 
entirely eomed, add 60 drops officinal sul- 
phuric ether with 20 drops sptriu of am- 
mania, close the Ust tube with the thumb, 
anti shako it well ; cork the tubo closely and 
shako gently from time to time, so that tho 
bubbles of air may readUy enter the layer of 
ethor. If tho Halt bo free from, or contiun no 
greater proportion than 10 per cent, uf quioi* 
dmo» it wifi be ontiroly dissolved; while on 
the fliirCaco of contact between the two strata 
of Quid, tbo mechanical impurities only will 
be separated. From this it appears that 10 
grains of tho salt may contam I grain of 
qoiuidiue, and still a complete solution take 
place; but, in this case, tho quinidinc will 
shortly bogio to crystallUo in a layer of other. 
If moro than 10 per cent of quinidiue be 
proitent, there will i )0 found an insulublo pre- 
cipitate between the strata of tho fluid. If 
this be qulnidine, it will be dissolved by tho 
addition of other, while cinckcHinc (ses 
No. 4002) will bo unaffected. 



G as. a general term applied to all 
aeriform or permanently Mastic fluids, 
excepting the compound of oxygen aud nitro- 

S iu constituting the atmosphere, which is 
stiuguished from the other gaseous bodies 
by tbo namo of oir. (See Xo, 4072.) G.ascs 
for chotuical p\irpo>cs arc usually generated 
in a bottle of glas.^ or other appropriato uia- 
terial ; or. whero tho application of boot U 
necessary, in a retort. A cunucctiug tube of 
couvouiout vbapo is fitted air-tight into (be 
neck or beak uf the geDvrsiing vessels, 
through which tho gas is led into receiving 
Tossels. These ore nsually bottles, with ac- 
curately fitting stoppera. 

4031. Pneumatic Tyou^h. A vesBel 
or tank nearly hi led with water, provided 
with a shelf placed 1 <»r 2 inches beluw tho 
surfiict*. Tho receiving bi»ttles are first im- 
merHod hi oiul filled with the water aud then 
placed iicok downwards on the shelf, which 
is furnished with hoIoi< tn allow of tbo passage 
of tho gas into tho receivers fnim the connect- 
ing tube, the end of wliicb is brought Imme- 
diately under one of tho boles. For gases 
which uro cot*ily uboorbed by water, mercury 
or some other fluid is necc.ssary in place of 



the water. As the gas ascends into the re- 
ceiving little, the water is displaced ; when 
full, and the gas begins to escape, tho bottle 
should be closed with a greased etopper, and 
removed from the trough. 

4032. To Find the Weight of a Dos. 
Maliiply tho spociiic gravity of tbo gas by 
3DDJ (the weight in grains of lOCO cubic inches 
of air), tho product will be the weight of lOOO 
cubic inches of the gas. 

4033. To Prevent the Eacape of Gas 
from India^Kuhber Tubing. Jndio-rnb- 
ber tnbiug is slightly permeable to gas. The 
amount which escapes through the walls of 
tho tube is very small; but it mny be ndvia- 
ublo Bometimoa to render an escape impoaei- 
hie. This can be done by giving tho in’ iug a 
thin coating of a varnish made by dissidving 
11 parts molasses aud 2 parts g\im-arabio in 
7 parts uf whito wiue and 3^ ports strong al- 
cohol. The molasses and gnm must first be 
disaolved in the white wine, aud the alcohol 
must be added very slowly, constantly Btir- 
ring the mixture, or the gum will be ttrown 
down. 

4034. Ozygezi. An elementary gas, 
colorless, taNtciu>s, odorless, and inoombusti- 
hie. having a s not* i tic gravity of about 1.057. 
Oxygeu enters largely into tto composition of 
all u acme; bei ujr a cuustituent part of the at- 
mosphere (see Xo. 4072), upon wnicb it confers 
tbo power of supportiug lii'c and combustion; 
and water, present more or lees through the 
whole world, contains about 88 per cent, by 
weight, or 33 per cent, by volume, of oxygen ; 
it eoustitntes also a portion of the muority 
of tho mineral bodies that form the bulk of 
uur globe. U i.^ a powerful supporter of com- 
bu.^tTou, aud its presence is essential U> tha 
existence uf animal and vegetable life. Oxy- 
gen uniteB with certain otoer bodies in fixed 
proportions to form a class of acids distin- 
guisbeil as oxygen acids or oxacids. (See 
Xo. 3853.) 

4036. To ObtaUx Oxygen Gm. Heat 

in a retort or flask, finely powdered chluraUs 
of potassa, mixed with about ono-fourth its 
weight of block oxide of uianganese. The 
gas must ba coUccted by attaching a tube to 
tho flask, and posBod into a receiving bottle 
in a pnenmatio trough. {See Xo. 403l.) 

Or^ Take chloride of potassa, or red oiida 
of mercury, expose it to tho heat of a spirit* 
lump, in a hui table vessel, and collect the 
gas. 

4036. Oxygen Gas from Bleaching 
Powder, Ox.v>:vu gas can be ruudily pre- 
p.mnl by budnig bleaching powder (hypo- 
chlorite "of lime) ami nitrate of cobalt iu a 

Make a clear solutiun of tho powder in 
«aier, put it into any couvenieut 11 ask pro- 
vided with a perforated cork aud tube, and 
pour in a few drops nf n solution of nitrate or 
chloride (»f cobalt, and aet it to boil. Tho 
gOK, os it is evolved, Is collected in a receiving 
bottle. (See Xo. 4031.) 

4037. To Obtain Oxygen Without 
Heat. Acconling to M. Boettger, oxygen 
can be obtained \n a very pure ft tat o by um- 

E iluying binoxiJo of barium and peroxide of 
ead. Take equal parts of tbeso subBtances 
and pour on weak nitric acid ; the reaction 
commences immediately, and tho gas can be 
Collected as usual over cold water. (See Xo. 
4«)31.) 

4038. Pure Oxy^n for Inhalation. 
Eliot recommonda for the prepoxatioa of oxy- 
gen gas, to be used in medicrine, tbo employ- 
ment of a mixture of equal ports of peroxide 
of barium and peroxide of le^^. By pouring 
dtiute nitric acid upon these sdts, there is a 
violent oflbrrcoccuco and a copious o volution 
of pure oxygen gas. For greater security, 




GRANDDAD'S BOOK OF CHEMISTRY 



258 



DICK’S ENCYCLOPEDIA 



th(» gas may be alterwards washed in water. 
As very little heat is necessary, the operation 
can be performed in any atont bottle, thna 
dispenaiug with tho nstml retorts. For great 
purity, the first portion of gas that evotyes 
flhoufd be allowed to escape, oa it contains 
tho air which was in the apj)aratus. 

403Qj^ To Obtain Oxyg^en on tba 
Large Scale. Nitre is exposed to a dull red 
heat in an iron retort or gun barrel; 1 pound 
of nitre thus yields about 1200 cubic mchea 
of oxygen, slightly contaminated with nitro- 
gen. njre . ) 

4040. Teats for Oxygen. It ia distin- 
guwhed from other gases by yielding nothing 
hat pare water when mixea with twice its 
Tolame of hydrogen and exploded, or when a 
jet of hydrogen is burned in it. A recently 
extinguished taper, with the wick atiU red 
hot, instantly uifiames when plunged into 
this gas. A small spiral piece of iron wire, 
ignitM at the point and suddenly plunged 
into a jar of oxygen, bums with great bnl- 
iiancy and rapidity. 

4041. Aydi^eeQ. A gaseous element, 
colorless, combustible, and the lightest of 
ponderable bodies, its specific gravity being 
only ,06935. It is a constituent part {about 
12 per cent, by weight, and 67 per cent, by 
yolmne) of water. According to Dnmaa, 

ia a gaseous metal, as mercury is a liquid met- 
al.^’ It forms an ingredient in all b^es that 
possess tho power of burning with fiame ; it 
bums with a pale blue flame, and, in combi- 
nation with carbon, constitutee the Uluminat- 
ing gas in general use. In contact with 
spongy platinum it inflames spontaneously ; 
and, from its extreme lightness, ie the b^t 
means employed for itidatmg balloons. It is 
ono of the moat useful elements in the ma- 
terial world. Hydrogen forms, with other 
bodies, a doss of odds called hydrogen acids 
or h»draeidji. (See Xo. 3853.) 

4042. To Obtain Hydrogen Oae. 
Hydrogeu gas is readily procured by pouring 
on fra^ieots of xinc, iu a glods bottle, or 
flask with a bent tube, or retort, eonia dilated 
sulphuric acid ( 1 measoro of strong acid to 5 
of water). It may bo collected orer water, 
If riuo be not at hand, fine iron wire, or the 
tamings or filings of iron, may be substituted 
for it. To procure gas of great purity, dia- 
tilled rino must bo used, and it is ndrisabld to 
pass the ga.^ first through alcohol, and than 
through a concentrated solution of pore po- 
tAKsft. Caro must bo iakvu that all the air baa 
born ilrivrti <>m of each vessel before any 
light is applied, or an nxploNinn will ensue. 

4043. Che&p Method of Obt&uiijiff 
Hydrogen. Take quicklime, slack it, let ft 
eoid and omm bio into a dry hydrate; then 
mix it with ( harcoal, coke, or pent, and beat 
in a retort. Tho hydrate of lime (slacked lime) 
pi res up tho water that was used in slacking 
it, and bcHiumcij quicklime. The water ia de- 
composed into hydrogen and carbonic acid, and 
those two gases con be separatod by passing 
them through water, or the carbonioacid may 
be econoniizod by employing it in tho manu- 
fwtnrQ of bi carbon Btes. The quicklime can 
be agidn slacked and used as often aired. 

4044. Hydrogen Oas for B^oona. 
For tnis purpiwo hydrogeu may be obtained 
by pouring slightly diluted muriatic add upon 
an e(jnol weight of rinc, ia a covered vessel 
haring a pmuli tap or ntop cock in the top fbr 
filling the balloons. Tho vessel should be 
made of lead, to prevent corrosion. 

4045. To Eatimate the Buoyant Povr* 
er of Balloons. It will take about 12 cu- 
bic firtt of the hydrogen gac, used for infla* 
ting balloons to balance or suspend 1 pound 
in Uio air. Tho rule used for balloons is as 



follows: The specific gravity of thoga.^ com- 
pared with the air is .0^3; 1 cubic foot of 
air weighs 527.04 grain.'^, tho cubic foot of gaa 
weighs 36.93 grains ; and therefore there ore 
527.04^.93^90.11 grains d^ercnce between 
the oil and gas, in one cubic foot. Multiply 
this difference by the number of cubic feet in 
the balloon, and divide by 7,000. This will 
give the capacity or buoyancy of the balloon, 
in pooods; then subtract the wei^t of the 
balloon and car. 

4046. For Obtaming Hydrogen in 
^uantitiefl. Place iron wire in a gun- bar- 
rel, or a porcelain tube, open at both ends, to 
one of which attach a retort containing 
water, and to the other a bent tube, connect- 
ed with A pneumatic Uousb. The gun-haml 
must now be heated to rc&ess, and the water 
in tho retort brought into a state of brisk 
ebollitiou, when tho vapor wilt bo decompos- 
ed, the o^gen being absorbed by the iron, 
and the bydr<^n escaping into the gas re- 
ceiver. The gas evolved may le pormed, if 
desired, by passiug it through alcohol, Ac. 
(SeeXo, 4042.) 

4047. Teats For Hydrogen* Hydro- 
gen iarecognixed W itscombu.s^ility ; by the 
pale color of its name; by producing water 
only when burnt in air or oxygen ; by extin- 
guishing the flame of other l^ies; and by 
exploding when mixed with half lU wei^t of 
oxygen and fired. ( CooJe^.) 

4046, GnrbtirettedHydrogexi* There 
are two leading gaseous oomputurns of carbon 
and hydrogen, known as carbnrett^ hydro- 
gen, and distingojshed os light and heavy. 

The light carbnretted hydrogen is often anun- 
daatly disengaged in cool mines, and called 
methane, and ^re damp. It consiKts of 2 
equivoienU of nrdrogen ond 1 of carbon, and 
boms with a yellowish flame. This gas also 
escapes in bubbles (fom the mud on the bot- 
tom of stagnant pools, combing with car- 
bonic acid, from which it may ia freed by 
pasidng though milk of lime, or a solution 
of caustic poiaaso. ( Cooley.) It ba<< a spo- 
cifio gravity of about .1^. ( Fotenee.) 

Heavy carburetted hydrogen is a combina- 
tion of 2 eqaivolente of carbon and 2 ofbydru- 

E sn ( 4 carbou and 4 hydrogen — Booth ), and 
ams with a white lumlnoos flame ; it in a 
Little lighter than air. haring a specific gravity 
of .961. It is also called Bthine. 

4049. To Obtain Light Carburetted 
Hydrogen. When 2 paru crystallized ace- 
tate of Budo, 2 parti dry hydrate of potassa, 
and 3 ports ^wdered quicklime, are strongly 
heated In a ilask or retort, this gtxs is abund- 
antly evolved, and may be collected over 
water, (^s ivb. 4031.) 

4050. To Obtain Heavy Oarburetted 
Hydrogen. Heavy carburetted hydio^n is 
prepared by heating in a retort L part ofalco- 
noi with 6 or 7 of od of vitriol until it block- 
ena, and condneting the mixed gases through 
milk of lime, wbi& retains the sulphurous 
aeid ; and afterwards through oil of vitriol, 
which absorbs water, ether, and alcohol. This 
may also be prepor^ by passing the vapor 
of boiling alcohol through a mixture of 10 
parts oil of ritriul and 3 ports water, heated 
to ebullition to 330^ Fohr.), and purify- 
ing ^e vapor nn before. 

M51. Olefiant Gas. A name riven to 
heavy carbnretted hydrogen^ arising from its 
producing, in combinatioa with chiorinc. an 
otly-Iookmg liquid. It is the presence of this 
gas which men the lUaminatmg power to 
ooal-ffae, wMch is a combination of light, 
heavy, and other hydrocarbons. 

4062« Sulphurebted Hydrogen. A 
compound of hydrogeu and sufphtxr; a color- 
less g03, possessing a powerful odor of rotten 



eggs; specific gravity M71 ; ic is absorbed by 
water, forming liquid ?uIj)hvireUed bvdrogen. 
or hytosnlphuric acid. It is a powerful poi- 
son. Being considerably denser than air, it 
may be poured from its generating bottle into 
cavities, a scheme successfully employed by 
M. llienard to dostory rata in their boles, a 
method equally applicable to other venniu. 
It forms saline compounds with the alkali 
and the earths termed HTDROSULrexTEs or 
FTDROSULpat'RSTS. fliid it precijRtAtes metallic 
sulphorets from solutiona of most of the met- 
als; hence its valno as a test. Air containing 
niv? of snlphnrotted hydrogen will sensibly 
bliuken a piece of white paper, moist eneii 
with a solution of acetate of le^. Sulphu- 
retted hydrogen i« the active ingredient in the 
Bulohurtius mineral waters. 

4053 » To Obtain Sulphuretted Hy- 

drogm. Mix together 2 parts of iron filings 
with 1 of sulphur into a thin pap with water, 
and heat it gently in an iron ve.s«cl. Coraln- 
nation takes place with tho evolution of 
beat forming svlphuret ofirot^. Cover it till 
cold. On this compound, contained in A glass 
boUlo, or other suitable apporalui*, pour sul- 
phuric acid previmuly diluted with 7 parts of 
water. If more acid he afrerwarJa required, 
dilnto the etrontf acid with onlv 4 of watev. 
The resnltiug absorbed by ^>^ter, nml 

U therefore c<>llortcd. in profercnce. over 
meren^. This i?* thu plan commonly adopted 
in tho laboratriry. 

To ttbtain it pure, mix 1 part. fineV powder- 
ed lowulphurct of ouliuiony, and 5 parU 
strong muriatio acid, in a sinal] gloas r»tort or 
flotik : apply tho heat of a spirit lamp, and 
c< A I oct tho gas over in ore ur v . ( See So. 40?A.) 

4054. Tests for Sulphuretted Hy- 
drogen. SnIphuretU'd lty<Jr«)gon may bo re- 
co^niittKlby tlio odor, and by its blackening 
moist carbonato of lead, an^ tarnishing sil- 
ver, and also by its precipitating orsehious 
.Kod yellow, tartar emetic orange, and tbs 
salts of leml biaik. 

4055. Phosphuretted Hydrogen. This 
is a gaseous combination of phof^pnorus and 
hydrogen; colorless, very fotid, slightly solu- 
ble in water, and bums wiilw^ white flame. 
It has a specific gravity of l.tS. 

4056. To Oidtain Fhoephuretted Hy- 
drogen. The pure gas may be evolved by 
gunny heating hydrated phorjphorus add ia a 
small retort, and collecting it oy a pneumatic 
troogh. (See Xo 4031.) 

Tho spontaneously infiammablo variety of 
this gas IS made by boiling phoaphorns with 
solution of potash in a sm^l retort, the beak 
of which is kept under water : os each bubble 
of gas rises from tho water, it inflames, and 
forms a ring of white smoke, which dilites as 
it aeceuds. The spontaneous inflanunabILity 
of the gas, when mixed with atmospheric ai 
or oxygen, renders caution necessary in its 
prraoratioD. 

4057. Kitro^n or Azote. An ele- 
mentary gaseous body. Pare nitrogen is a 
colorless, odorless, tasteless gas, neither com- 
bustible nor capable of supporting combustion 
or respiration. It is neutral to tost paper, 
does not affect lime water, and is only slightly 
absorbed by pure water. Liebig places its 
specific gravity at 0.97^, Berzelius at 0.076. 

4058. Testa for Hitro^en. It is rec- 
ognized by its purely negative quaJiiics, and 
by Its fuming nitric acid when mixed with 
oxygen, and exposed to the electric spark ; 
or when a jet of hydrogen is burnt in tho 
mixed pooeBi 

4059. To Obtain Xitro?eiL Atmos- 
pheric air mar be made to yiefil an unliimted 
supply of nitrogen, by exposing it to the na- 
tion of substances which combino with its 
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oxygen. Br burning a smail piece of phos- 
phorus, placed on a capsiule floating on tho 
water in a pneumatic trough, under a largo 
bell-glass, and allowing it to stand orer tho 
water a few hours, nearly pure nitrogen is ob- 
tained, which may be fartuer purified by a«- 
tathig it with solution of pure potassa. It 
may be dried by passing it through concentra- 
ted oil of Titriol. 

Nitrogen may bo evolred by passing chlor- 
ine gaa into a solution of pure ammonin, and 
dn itig, as before, through aulphnrio acid. 

A neither plan, wcU recommended, ia to 
heat bichromate of onmionia in a retort. 
Tho erolved nitrogen in deprived of all aque- 
ous vapor by sulphuric acid as ahovo, or by 
letting it eitand aver I’lifod chloride of cal- 
oi am . 

4060. Frotozide of Nitro^m This 

gas is aho called hitmua ojidv, and is largely 
used by iiihttlfuUm, imdor the namo otlau^h- 
iuff ffaif, to prodneo iiisciwibility to pain. It 
is coinrioss. a:i agrcoablo (nlor, and 

a sweetish taste. At 4a° b’abr., and under a 
prcKsiiro (f r.O :umn>q)her('s, it is liquid. Its 
specific gravity ii l.o*J41 \ it supports combu^ 
Uon, and is absorbed by water. Its most ro- 
roarkablo pniuorty is its action on the system 
when inspirod. A few deep i aspirations are 
usually succeeded by a plearing state of ex- 
citemont, and a strong proponrity to laughter 
and muscular exertion, which soon sulrntdo, 
without being followed by laagnor or dopres- 
siun. Its oflccts, however, vary with difleieot 
constitutions. 

4061. To Prepare Latigbin^ Gaa. 
Evapurato a solution of nitrate of ammonia 
nntil a drop of the fhned mass placed on a 
cold plate instantly solidifies; com, break the 
lump into piecos, and ploco it in a stoppered 
botUc. For use, a portion U introduced into 
a glass retort, and beat applied by means of a 
spirit lamp. As soon as the heat reaches 4KP 
Kahr., protoxide of nitrogen is evolved, and 
may bo oollcctod in bladders, gas bags, a gaso- 
meter, or in the pnenmatio trough over warm 
water, (Sco Ko. 4031.) Should white fiimes 
appear within the retort after the ovolution of 
the gas has commenced, the beat should be 
lowered, as, when heated to about 600®, ni- 
trate of ammonia explodes with violence. 
Nitrous oxide may also bo mado in the same 
way from crystalfizod nitrato of ammonia, or 
by* exposing nitric oxide for 5omo days over 
iron filing?, Imt it require.^ great caro in its 
preparation. 

4062. Test for Pxure Laughing Gas. 

'When pure, it is colorless, has an agreeable 
odor, and does not aflect a solution of nitrate 
of silTcr. 

4068. Carbonic Add. An • invisible 
ncidulouB gas, formed by tho union of 1 
equivalent of carbon with 2 of oxygen, having 
a specific gravity of 1.524, and highly soluble 
in water. Its general properties and the 
methods of obtduiug it will bo found in Nos. 
3913, <bc. Tho application of this gas to the 

S arposes of wine- making, Ac,» Is given in 
. 0 , 718. Tho methods for obtaining carbonic 
acid pns aro given in No. 3914. 

4C^. Carbonic Oxide. A colorless, 
neutral gas, formed of equal equivalents of 
carbon and oxygen, and has a specific gravity 
of .913. It bums with a pale blno flame, 
and ii even more poisonous than carbonic 
acid. 

4065. To Obtaiu Carbonic Ozide. 
Carbonic oxido may bo obtained from carbonic 
acid gas by passing tho latter over fragments 
of charcoal heated to redness in a tube'bf por- 
celain or iron. 

Al<o, by treating b inoxalate of potassa 
with 5 or 0 times its weight of oil of vitriol 



In A gloFs retort, at a gentle heat 

Eoual *w(nghts of chalk (or corbonato of 
soda) and irou filings (or charcoal), stronglv 
heated in an iron retort or gun barrd, will 
evedvo the gas rapidly. 

■Whichever way tho g.ia i-s evolved, it mast 
bo passed first through a caustic alkaline so- 
lution or milk of lime, to deprive it of car- 
bonic .oclil, and next over dried chloride of 
calcium, ta deprive it of moisture. It m.iy be 
collected either over mercury or water, ns tho 
Utter absorbs bnt very little. 

4066. Sulphurous Acid. This is a 
gasoems combi naUoQ of 1 equivalent of sulphur 
and 2 of oxygen, having a speeifio gravity of 
1.45, and very sulublo in water, which will 
absorb 30 times its vulumo of tho gas. Its 
properties, preparation. an<l appllcati<m to tha 
arts, will be found in Nos. 3864. Ac. 

4067. A, highly pungent 
gas iurmed l)y the union of 1 equivalent of 
nitrogen with three of hydrogen. Itsspecifio 
gravity is .589. (Sec Xm. 3081, .fc.) Double 
salts of ammonia are sometimes calM Air- 
Mox i rRBTs. Thus, ani pb ata or nitrate of eop- 
per precipitated in Rolntion by ammonia, and 
the precipitate redissolved f>y an excess of 
ammonia, may bo called ammoniureta of 
copper, but more correctly ammonio-solpbate, 
or ammonio-nitrate of copper. 

4066. Hydrochloric Add. A gaaeons 
acid formed of equal cqoivalcnU of hydrogen 
and chlorine. (Sec Xoc. 3S6fi, ^c.) 

4069. Chlorine. An olementaiy 

of a yvUowlsh greon color, a pungent, ensto- 
catlng odor, anu on astringent taste. Its spe- 
cific ^vity is 2.47. Under a pressure or 4 
Atmoepherea it condenses into a yellow limpid 
liquid. Its m ost remarkab (e properties are i ta 
power of destroying almost all animal and 
vegetable color, and the putrid odor of decom- 
posing organic matter. It has a very strong 
attractioa for metals. With bases chlorine 
forms cotOftiDBS or culorurets. (See Ao. 
3853.) 

4070. To Obtsdn Chlorine. This gas 
is obtained, for laboratory use, Ac., by mixing 
together in a glass flask or retort, strong 
muriatic acid with half of its weightof finely- 
powdered peroxide of mangaoese. Or: Pour 
common muriatic acid, diluted with an equal 
weight of water, upon half its weight of 
chloride of limo. Chlorine gaa ia immemateiy 
evolved oven in tho cold, but mneh moro 
rapidly on the application of a gentle heat. 
This gas must m collected in clean dry 

tlcs by di^laccmcat. The tube conducting 
the gas must reach to the bottom of the bot- 
tle, when the chlorine, being heavier than the 
air, will displace the loiter, without mixing 
with It. The bottle is known to h9 fhll by 
the gas overflowing tho mouth, which is 
ea^y perceived bv its green color. The bot- 
tle must now be closed up with an accurately 
fitting stopper, previously greased, and an 
empty one put in its place, which is subse- 
quently treated in like manner. To free tho 
gas entirely from muriatic acid, it may bo 
passed through water ; and to render it diy, 
it may bo pa^ed over dry chJorido of calcinm. 
Chlonite gas, may also be collected over a 
saturated solution of common salt In the 
pneumatio trough, if the presence of moist- 
ure be no ojdecbon. (Sec Xo, 4031. ) 

4071. Testa for Chlorine, This gas is 
readily distinguished fir(»m other gofies by Its 
color, odor, and bleaching properties. Its 
oqneons sointion dissolves gold leafi and in- 
stantly blackens a pieco of i&vcr plunged Into 
it. It rapidly destroys the color of iodide of 
starch, solution of indigo, lUmus, and turmeric. 
A simple method of detecting fiuo chlorine is 
to hold a rod, dipped in water of ammonia, 



over it, when white fumes of eal -ammoniac 
will bo fonned ; thin, coupled with the prop- 
erty of bleaching colore, may, in roost cases, 
be tnkcu as evidence of the presence of this 
sub^tnnee. 

4072. Air. The air or atmosphere 
which 8urrouu<ls tho earth is a mixture (not 
combination — Foicfte^) of 77 porta by weight 

(or 70.19 parts liy moaaurc) of nitrogen, and 
23 porta by weight (or 20.^1 by measure) of 
oxygen, it usually contains also a variable 
amuQDt of moisture, iv very small proportion 
of carbonic acid, a truce of ammonia, and 
Bometimcri of carburet red hydrogen ; these 
last ere found incidc-ntolly in tlie air, in a 
variable degree. Ib is the standard in the 
compArative or specific gravity of gaseous 
bodies. (See No. 47.) At 60® Fahr., and 
with tho oaiomeUr at 30 inches, 100 cubic 
inebos of air welsh 30.935 grains; and v Uer 
(the standard of specific gravity for fluids) 
weighs Just 616 times as much as air. 

^73. Tests for Pure Air. A simple 
method of ascertaicing the presence of im- 
parity (carbonic acid) iu the atmosphere, is to 
nearly nil a glass tumbler with lime water, and 
to place it in say couvenjent position, os on 
the mantelpiece of a room. The rapidity 
with which a pellicle forms on its surface, or 
the water becomes cloudy, corresponds to the 
amount of the carbonic add present in the 
atmosphere that 6urround.<3 it. 

A htUe moist carbonate of Icod put on a 
plate or eaucer, and exposed iu the same way, 
wiU torn black, sbould any sulphuretted hy- 
drogen be contuned in the air. This U a very 
debcate test for that destructive gas 



"AA’iscellaneous Chemi- 

^.1^^08(18. It is proposed, in this place, 
to give a concise deecnption of the chemical 
compounds referr^ to m the various depart- 
ments of this book. A complete list of chem- 
icab would not be necessary for the scope of 
the work, which is a purely practical one; 
such information only U therefore given tiA is 
deemed neceswy to render the whole tbor- 
ongbiy intelbffibie, and os complete as possi- 
ble. A conriaerable number or them are in- 
aarted, for the aake of clearness, in connec- 
tion with the process or special purpose for 
which their use is directea. These will be 
found in their proper place by reference to the 
iKPSZ. 

4075. Chloride of Gold. Gold unites 
with chlorine under two diiterent proport ions, 
and are distinguished ostheprotocAlorirfcaud 
the terehU>ride of gold. 

The terchloride of gold, or ourio diloride, 
counts of 3 equivalents of chlorine and 1 of 
gold, and 18 obt^ed by dissolving! part gold 
in 3 parts nitro-muriatic acid (aqua-recia); 
ev^>orate until vapors of chloiiiie begin to 
be disengaged, and then set the solution 
aside to crystaJIise. It forms oraoge-retl 

a stallino needles, or ruby-red prismatidcrys- 
(; is deliquescent, and soluble in water, 
ether, and alcohol, forming a deep yellow solu- 
tiozL (CooUu.) 

Tho protochlorido of gold, or aurous chlor- 
ide, consists of 1 equivalent each of chlorine 
and gold, and is obtained by evaporating tho 
tercbloride to dryness and exposing it to a 
beat of 450® (440® Fo^CHej) Pahr., until 
chlorine ceases to be evolved. Jt forms a 
yellowish- white mass, insoluble in water; but 
It is decomposed by water, slowly when cold, 
and rapidly by the aid of heat, into metallic 
gold and tercUoride of gold. (Cooley.) 
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4076. Test4 for the Presence of Gold 
in Solutions. l*rntn»ialpbat(9 of iroa 

a browa precipitate, wbicu acquires a metai- 
lio luatre when rubbed. 

pTotocblorido of tin (preferably con tainicff 
ft little perchinride) girca a violet, purple, or 
blackish precipitate, insoluble in muriatio 
acid. 

Sulphuretted hydrogen and hydroeuipUurct 
of ammonia mvo a black precipitate, insolnblo 
in Bimpio oems. 

Ammonia gives a reddish-yellow prccipitato 
(fulminfttinjj gold) \nth tolerably concentrated 
solutiourt, either at once, or on boiling the li- 
quid. 

Liquor of potassa gives, with neutral solu- 
tious of gold, a sixailar precipitate to that 
formed by ammonia, insoluble in excess. 

4077. Fused Nitrate of Silver. Take 
3 ounces refined eilver. 2 fluid ounces nitric 
acid, and 5 fluid ounces distilled water; mix 
iu a glass flask and applv a gentle heat until 
tho metal is dis^olvetf. Transfer the solation 
to a porcelain capsalo or crucible, decanting 
it off a heavy black powder which uppeara at 
the bottom of the flask ; evaporate the solu> 
tion to dr 5 Tiess ; raise the beat, in a dark room, 
until the uiobh liquefies, then pour it into 
hin^d bros8 or inm moulds Aimished with 
cvhndrioal cavities of tho size of a gooee-qnUJ. 
neep tho product, which is Lunar Caustic, 
or fuscii nitrate of silver, in well stopped 
bottles, impervious to the light. 

CfysUtlli::eH for crystals op yitraUo/Sl^ 
ver IS obtained by dissolving grain silver 
(sec Ko. 3217) in nitric acid diluted with twice 
its weight of water ; evaporating the solu- 
tion until it will cry.stalUzo oa cooliug very 
slo w 1 r . ( Ko . 3*i 1 o. ) 

4076. Oxide of Silver. Dissolvo 2 
ports nitrate of silver, and I part hydvato of 
pota<^a, each separate) v. in di:^ tilled water; 
mix tho solution, ond, alter ftequent agitation 
during on hour, collect end wash the precipi- 
tate, and dry it by a gentle beat in the sbaue. 
This is more sinctly tlio protoxide of silcer, 
and is in tho fonn nf a pale brown powder. 

4079. To Reduce Solid Silver 

ita Chloride. Mix togeeber the dry chloride 
of RilTi»r iu i iu weight of powdered Mack 
resin ; heat moderately in a crucible until the 
flame ceases to have a greenish Wno color; 
then increayo the heat suddenly until tho sil- 
ver fuses into a button at the bottom of the 
crucible. Some parties r<*' ommend an ad- 
dition of a little powdered calcined borax, 
rprinlvled ou tho ounaco before increasing the 
heat. {See Xo. 3214.) 

4080. To Prepare Nitrate of Silver 
from an Alloy of Silver wi d Copper. 
Palm's method. When it is desired Ut pre- 
pare nitrate of Bilvor from silver containing 

3 er — coins for example— filter tho nitric 
Rolutiou, dissolve tho alloy in nitric acid, 
erapumlo it nearly to the consistenco of oil, 
not to drynesi*. oifd add to a part of this cou- 
centratoJ metallic solution, i part of nitric 
acid freo from chlorine. The silver i^alt pro- 
cipitatci iu tho form of crystals and the cop- 
per remains iu the Kolulioa. Wash tho pre- 
cipitate 2 or 3 times with cuncontrated nitric 
acid, and evaporate to drvness. Tho moru 
concentrated tho nitric acid, tho more com. 
pletcly is tho silver salt precipitated; on acid 
of 1.2W specific gravity is RTifficieat, however, 
to Roparato complot Hy tho two metals. (See 
2fo. 321G.) 

4081. Sulphate of Silver. Prepared 
by disflolving sflver in sulphuric acid contain- 
ing one- tenth of nitric acid ; nr by precipita- 
ting a solution of the nitrate by another of 
eulpbftte of soda. It dissolves in 80 ports of 
hot water, and falls in small needles the so- 



lution cools. ( Cooleif ). Acc<»rding to Fowno^ 
It diBBolves in 88 ports boiling water. 

4085. Sulphuret of Silver. Agrcybh- 
blftck substODCe prepared by passing snlpfau- 
retted ^drogen gas through a solutfon of ni- 
trate 01 silver. It may uso be obt^ed by 
melting sulphur and silver together. 

4083. Teats for Silver in Solution. 
Silver is entirciv solnble in diluted nitric 
ooicL This solution, treated with on excess 
of muriate of sods, gives a white precipitate 
entirely soluble in ammonia water, and a fluid 
which ts not affected by sulphuretted hydro- 
gen. The nltrie solntioii of alver also gives 
a white curdy precipitate (chloride of aiver) 
with muriatic acid, soluble in ammonia and 
insolublo in nitric acid, and blackened by ex- 
posure to li^t It mves wUte precipitates 
with solutions of the atkaliDO carbonates, oxa- 
lates, and prossiates. It gives yellow preci- 
pitates with the alkaline onenites and phos- 
phates. With the arseniates, red precipitates, 
with tho fixed alkalies, brown precipitates. 
With sulphuretted hydrogen, s black powder. 
Witlrphosphorus ono metoUio copper or tino, 
a preapit^ consisting of pure Riiver. 

4064. CUoride of Platbiain, The 
commercial ohlorido of phuanum is the 
ekt&ride, fonnod by diseolvmg platinum in 
nitTD-mnriatio acid (aqua-regia), and evapo- 
rating the solution to dryness at a gentle beat 
It is reddiah- brown, deliquescent, and very 
soluble in water and in alcohm, yieldbg 
orann-Golored solutions. (Coo2ey.) {See}fo. 

4086» Protochloride of Platiimm. 
This is fonned by exposing the dried and pow- 
dered bichloride (see No. 4064) for some time 
to a temperature of 460^ Pahr. It isa green- 
l4h-gFey, powder, insoluble in water, but sol- 
uble in muriotio acid. 

4086. Amtnonln-Ohloride of Plati- 
nuiiL A solution of sal-ommoniao is added 
to a strong solution of bichloride of platinum 
(see No 4d64), avoiding excess; the precipitate 
Is collected on a filter, washed with a little 
weak alcohol, and drien at a beat not exceed- 
ing 100^ Fahr. It conristB of minute, trans- 
parent, yellow crystals, very feebly soluble 
m water, less so in ^ute alcohol, and in- 
soluble in acids. By beating to redness, it is 
converted into spongy plauDum. (See No, 
3330.) 

4087. Teeta for Solutiona of Plati- 
num. Sul pburo tied hydrogen throws down 
from neutral and acid solutions of platinum, 
a blnokish brown prodpltotc, which is only 
formed after a time in the cold, but imino- 
diatoly on heating the liquid. S^-ammouiac 
and chloride of potassium give yellow crys- 
talUno precipitates, inaoluulo in acids, but 
soluble in excess of the predpitant, upon the 
application of heat, and decomposable by beat, 
with production of spongy platinum. Am- 
monia and potassa also give sioular prccipi- 
tatee In solutions previously addulated with 
hydrochloric oc Id . ( Cootc ff\ 

4086. Snbacetate of Copper. A gracn 
or bluish -green pow<lcr. iKrtler Known vui ret- 
<H^ris. This may l>c made by spreading th<i 
maro of grapes, or pieces of cloth dippetl hi 
ernde acetic acid, npon plates of copp<’r. 
with exposure to the rir for several week's 
(Foioujs.) 

4089. Binacetate of Copper. Verdi- 
gris, dissolved iu vinegar with tho aid of beat, 
fonns dork green or bloc crystals of binacetate 
of copper. This is the commercial acetate of 

copjwr. 

4090. Aimnooio-Snlphate of Copper, 
A dork blue polvcnilont snb5tance. formra by 
rubbing together 1 ounce sulphate of coppper 
and i ounce sesquicarbouate of ammonia. 



until carbonic’ acid ceases to be evolved ; then 
drying the product, wrapped in bibulous paper, 
in the air. 

4091. Nitrate of Copper. This con- 
sists of deep blue, very deliquescent ciystals, 
obtained by dissolving pure copper in ilutd 
nitric acid. (SeeXo. 97.) 

4092. Protosde of Copper — also 
known as Hack oxide of copper — mar be 
formed by calcining metallic copper, nit rate 
of copper, or the hydrate, thrown down from 
solutions of the salts of copper by means of 
puro potassa. This preparation was formerly 
callea the deutoxide of copper. It is not 
changed by heat, but readily gives ont ita 
oxygen when heated with combustible mat- 
ter; hence its general use iu organic analysis 
for supplying oxygen. It commurdcfttoa a 
beautiml green color to glass and enamels. 

4093. Sulphite of Copper. To a con- 
centrated solution of biRulpbite of potash odd 
a cold solution of sulphate of copper, filter, 
and beat gently. 

4094, Suboxide of Copper. This ia 
tho red oxide of copper, obtained by heating 
together iu a coverw crucible 4 parts copper 
filings and 5 parts block oxide of copper. 
(^Ab. 4092.) Orr Mix 100 parts sulphate 
of copper with 57 parts carbonate of sod^ 
(both m crystals)^ and fuse them at a gentle 
heat ; cool, pulvense, add 25 parts fine copper 
filings, ram the mixture into a crucible^ cover 
it over, and expoao it for 20 minutosto a white 
beat. It coQsistfl of a superb red powder 
with a metallic luatre. It ia u»ed as a pig- 
ment and a bronze, and os a stain for glass 
and enamel, to which it gives a rich red color. 
Heat converts it into the block oxide. With 
ammonia it forms a colorless solution, which 
rapidly becomes blue from tho action of the 
air. (Cooley.) 

4096. Reroxide of Copper. An oxide 
formed by the action of peroxide of hydrogen 
water on the hydrated black oxide. 

4096. Sulphate of Copper. Tho blue 
iHtriol of commerce is obtained from the na- 
tive eulphurct of copper (copper pyrites). 
Pure sulphate of copper is mad o by too direct 
Bolution of the metal, or preferably, of its 
oxide or carbonate, in aulphnrio acid. It con- 
sists of fino blue crystals, slightly efflorescent 
in the air. By beat It loses its water of cits- 
tallixotion ana crnnfbles into a white powefer. 
(fiwNo. 120.) 

4097* Chloride of Copper. Dissolve 
black oxide of cooper iu murmtio acid; evap- 
orate and crystallise. It forms gri’cn, deli- 
quMcent crystals, suluble in olculioi, ihe flame 
of which it turns green ; oxposi-d Ut a heat 
under 400° Fahr. it becomes anhydrous, os- 
Burning tho form of a yellow powder. 

4096. Ferrocyonide of Copper. Call- 
ed also Prushiato of Copj)er. ^reoipitato a 
eolation of a salt of copper (sulphate of cop- 
per, for Instance,) with another of yellow 
pru^iato of potoRb ; collect tho powUor, wash 
U witb water, and div. Haa ft oeautifnl red- 
dish-brown color, and is sometimes used as a 
pigment. 

4099. Te*t» for Copper SolutioM. Tho 
BolutlOQs of copper possess a bine or green 
color, which they retain, even when considera- 
bly diluted with water. 

With caartio potassa they give a light blue 
bulky precipitate, turniug bloddsh-biown or 
black on boiling the liquid. 

Ammonia and carbonate of ammonia pro- 
duce a bluish-white precipitate, soluble in 
excess of ammonia, yielding a rich deep bine 
solution. 

The carbonates of potassa give a similar 
precipitate to tho last, but insoluble in excess 
of the precipitate. 
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Perrucyaiiide of pot^iasium a reddish- 

browu preoipitatf'. Sulphuretted hydrogen 

and hydro sufphoKjfc of ammonia give a black- 
iab‘brown or black ouc. 

A polidhed rod of iron, on inmeraion in an 
acidulated solution, quickly bccomea coated 
with metallic copper. 

4100. Delicate Teat for Iron and 
Copper. Ths alcohol tinctuxe of logwood 
will produce a blue or bluish -black tint in 
water which han boon run through iron or 
copper piporf, when neither tincture of gail^, 
Bulphocyanido, nor tlio ferrid and ferro cyan- 
ides of potassium ehow auy reaction. 

4101. Acetato of Lead. Acetate of 
lead should be completely soluble in distilled 
water, when the Lead ia exactly precipi- 
tated with dilute sulphurio acid, or by sulphu- 
retted hydrogen, the door aupematant liquid 
should be wholly volatilized by heat without 
residue. Sulphuriu acid poured on acetate of 
lead evolvefi acetic vaporn. Acetate of lead 
is powerfully astringent. Take 4 pounds 2 
ounces oxide of lead (litharge), acetic acid 
(speoitio gravity 1.048), and distilled water, of 
each 4 pints; mix the fluids, add the oxide, 
dissolved by a gentle heat, strain, evaporate, 
and crystallise. On the large scale it ts usu- 
ally prepared by gradually sprinkling oxide of 
lead into strong vinegar, heated in a copper 
boiler rendered negative -electric by having a 
large flat piece of ba^ soldered witninit, con- 
stant stirring boiug employed until the acid is 
saturated, when tbo mother Uqnors of a 
format process may be added, the whole 
heatoil to the boiling point, allowed to settle 
till cold, docauioU, evaporated to about the 
spool fle gravity I.2CG or 1.2b7, and then run 
into salt-giazocl stoneware ve.«selH to crystal- 



liio. The b’jjt proportions arc, finely pow- 
dered litharre 13 parts, aod acetic acii speci- 
flo gravity L.0482 to 1.0484, 2^1 parts. Tneso 



IngrodioDtH p<hould pnKluce about parts of 
crystal I izml sugar of lead. A very slight ex- 
cess of acid should be preserved in the liquid 
during the boiling and crystoUiiatlon, to pro- 
rout the fonnution of any basic acetate, 
whiob would imprHlo the formation of regular 
c^ystal^^. 

4102. Chloride of Lead. This U a 
white cryntoUiiu' powder, called also muriaU 
of lead. Precipttato u Milutiou of U) uunues 
acetate of lead iu 3 pints boiliug dktiileU 
wuCor, with a ^solution uf 0 ounces chloride of 
sodium iu 1 pint boiling w'atur; when cold, 
wash and drv the precipitate. It may bo ob- 
tained iu briHiunt culovlosa needle-shaped crys- 
tals, by dissolving finely powdered lithargo 
in boiling dilute hydrochloric acid. Filter 
while hot, and tho crystals form on cooling. 

4103. Iodide of Lead. Acetatu of lead, 
9 ounces; water. G pints; dissolve; iodide of 
potassium (pure;), 7 ounces ; water, 2pinU; dis- 
solve. Adel tho latter solution to tho former, 
wAf^h and dry tho precipitate, and keep it from 
the light. Or : Iodide of potasisium and ni- 
ta to of lead, cif each 1 ounce; dissolve each 
D.oparutoly in J pint of water, mix, collect tho 
precipitate in n mu si in or linen filter, and wash 
it with water ; then boil it in 3 gallons water, 
sour«d with pTToligneous (acetic) acid, 3 fluid 
o\mces;lct tie solution settle (5^1 keeping 
tho liquid near the boiling point), and decant 
tho clear; as the water cools, tho iodide will 
subside in brilliant golden yellow lamellfp, or 
minute crystals. 

The latter is the best process, as any ad- 
hering oxido of lead is dassolved out by the 
acid. (Cooley). 

4104. Chromate of Lead. To a fil- 
tered solution of acetate or nitrate of lead, 
add a filtered solution of chromate of potasaa, 
as long a.s a precipitate fonna, which ia col- 



lected, washed with water, and dried. This 
chrome- yelloiff. (See Xo. 97(Kj.) 

4105. Dichxomate of Lead. Boll pure 
carbonate of lead with chromate of potash in 
e.vcess, until it od^uines a proper red color; 
then wash it with pnre water, and dry it in 
the shade. This is the pigment known as 
chrome- wf. (See Xo. 270Q.) 

4106. Litharge ia an oxido 
of lead prepared senming uff the droaa that 
forms on the surwe of zn^ted lead exposed 
to a current of air (drosa of load), and heating 
it to a full red, to melt out any undecomposed 
meiol. The fused oxide in cooling fonns a 
yellow or reddish semi-crystoUme mass, which 
readily separates into scales; these, when 
ground, constitute the powdei^d litharge of 
commerce. Litharge is also prepared by ex- 

K lng red lead to a heat snmciontly high to 
) it, and English litharge ia obtamod as a 
secondary product by Umefactaon, from ar- 
gentiferous lead ore. Tho lithar^ of com- 
merce is distingmshod by its color into 
ar^e of goldj which U dark colored and im- 
pure, and litharge of rilrer, which is purer, 
and paler colored, dark color of the for- 
mer is chiefly owing to tho presence of red 
lead. In grindiuc litharge, alAiut 1 pound of 
olivQ oil is usually addetl to each 1 cwt, to 
prevent dust. Litharge is employed in phar- 
macy, to moke plasters and several other 
preparations of load; by ptunters os a dryer 
for oils, aod for various other purpo«» in the 
arts. 

4107. Nitrate of Z^ead. Lithargo, 44 
ooncee: diiute<l uitrio acid, 1 pint; diMolva 
by a gentle bervt, and set the sotnUnn OMide to 
crystallixo. Employ (k1 oh c x temol appliuat iu u 
in cutaneous affections, ^c. A very weak so- 
lutiuo is an exceUeot remedy for chapped 
hands, Ac. 

41M. Testa for the Preaence of Lead 
in ita Bolutiona. The preHeuco of lotid iu 
bolutiou.i muy be recognised by tho effeetj 
prixluced by tho folio wing rcageuts : 

Tho additiou of sulphuretted hydrogen* 
hydrosulphurct of oujinouiu, or (ho 
smphurot:*, to a solution containing givi; 
black precipitates, intfolubb in «*old dlTar.* 
acid:^ tukolics, alkaline eulpburct*, aiulcyaniile 
of potas;^iQn:. 

OausUc potossn nr soda gives a white pre- 
cipitate, soluble ill excess of tho prizcipitant. 

Ammonia throws down a white precipitate, 
iusolublo in cxcc*29, from all tho solutions of 
le^ salts, except that of tho acetate. 

Dilute sulphuric acid, in excess, also solu- 
tious of the sulohates, give a white precipitate, 
insoluble iu dilute uicnc acid, but soluble in a 
solution of potassa. 

(Chromate of potossa gives a yellow precip- 
itate, whoso soluble qualities are the some as 
that from sulpburio acid lost mentioned. 

Iodide of potassium gives a yellow precipi- 
tate, soluble ui occtio acid, a solution of po- 

A « « 1 % \ A m *%T 



totfso, alcohol, and boiliug water; from bollmg 
water it is deposited In small, brilliant, gold- 
en-yellow semes, os the liquid cooU. (See 



also Xos. 2604, Ac.) 

4109. To Prepard Chloride of Zinc. 
Dilute 1 pint hydrochiorio acid with 1 quart 
water, add to it 7 ounces xinc in small pieces ; 
when (he effervescence is nearly finished, ap* 



£ hcat until babbles cease to be evolved; 

ant the clear and evaporate to diy^ss. 
Fuse the product in a lightly covered cnLcible, 
by a red heat; pour it out on a flat, smooth 
atone, and, when cold, break it into small 

f ieces, and preserve it in a weQ-stoppered 
otUe. 

4110. Aizunonio-Chloride of Zinc. 
Bv dissolving 68 parts chloride of zino and 
54 parts sal-ammoniac, a crystalllsable salt 



is formed, which dissolves oxides of copper 
and of iron, and is nseftil in tinning or zincing 
those metals. 

4111. Chloride of Zizic. Dissolve 24 
troy ounces zinc in small pieces, in sufficient 
muriatic acid; strain the solution, add 60 
grains nitrio acid, and evaporate to dryness, 
^ssolve the mass in 5 fluid ounces water, add 
GO grains chalk, and let iho mixture stand for 
24 hours; then ^tcr, and evaporate to dry- 
ness. Lastly, fuse the dry mass, pour it out 
on a flat stone, and, when it has congealed, 
break the mass in pieces and keep in a wcU- 
stoppered bottle. ( U. S. Disp.) 

4112. Precipitated Carhonate of Zinc. 
Take 12 troy ounces each Bulpbato of zinc 
and carbonate of soda; dissolve each separate- 
ly in 4 pints water; tn:r the solutionti and let 
the powder subside ; pour off the liquid, wash 
the precipitate with hot water until tbo wash- 
ings are nearly tasteless, and dry with a gen- 
tle heat. (r.S.Ph.) 

4118. Tutty Powder. Impure oxide 
f»f lino. It is a substance which collects in 
the chimneys of the fumacea in which the 
ores of rino are smelted. 

4114. To Prepare Pure Sulphate of 
Zinc. Mix 4 ounoes laminated or grannlfitcd 
lino with 3 fluid ounces oil of vitriol, and 1 
pint water, in a porcelain capsule, and whee 
gas CDOses to be ovnlved, boil tor 19 QiiouteA, 
filter through mualin, ^ind eveporato to dry- 
tiens; uext dinsiilve it iu 1 pint water, agitate 
this solution frequently dunng 6 hours with i 
ounce prepar(*U cbalk. and filter it; a<ld to 
the fiiturou suluUou 1 fluid drncbtn each com- 
mercial uitrio acid and dilute anlphoric acid ; 
ovaporato the mixture until a pellicle fonns 
<>Q the Burfuccs and sot it mdde to cryKtalUze ; 
dry tho crystals on bibulous paper without 
and preserve them in a bottle. Tho 
mother liquor will yield more crystals by 
farther evaporation. This substance is als 
known M icnlte vitriol. 



itate. 

4116. Flowers of Zinc. This is ob- 
tained by tho rapid combi^slion of zinc in a 
deep crucible, placed sideways in a furnace, 
so that the flowers (oxide of ainc) may be col- 
lected as they fonn. 

4117. Oxide of Zino. Place carbouate 
of zinc u\ a covered clay crociblo, and expose 
to a very low red heat, until a portion taken 
from tbo centre of tho mass ceases to effer- 
vesce on bein^ dropped into dilute eulphnrio 
ociQ. This is the commercial zinc-white. 
(SeeXo. 2G96.) 

4118. Teats for the Solutions of Zinc. 

Thesolntious of zinc are precipitated white by 
the pure alkalies and carbonate of ammonia, 
but are completely redissolved by excess of 
tho precipitant. The carbon atee of potassa 
and soda give a permanent white precipitate 
of cubonatc ot zinc. Hydrosu Ip buret of 

ammonia also gives a white precipitate, and 
so does sulphuretted hydrogen when the solu- 
tion is quite neutral. Pmssiate of potash 
gives a gelatinous white, or bluish-wbite pre- 
cipitate. 

4119. Protoxide of Tin. Usually 
termed oxide of tin. Precipitate a solution 
of protochloride of tin with carbonate of po- 
tassa, wash and dry the powder at a heat 
under 166° Fahr., with as little exposure to 
ie air as possible. It ia a whito or greyish- 
white powder, soluble in acids and in the 
pure fixed allc alies . If i t be he ated in an atmo- 
sphere of carbonic acid it loses its water and 
changes to a dense black powder, which ia 
anhydrous protoxide. ( Cooi&y . ) 
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4120. Sesquioxide of Tin, a. gcej, 
precipitate, soluble in muriatic arid, 

and in animouia, obtained hy miiing fresh, 
moist hj'drated peroxide of iron irith a Bolu- 
tion of the neutral protochjoride of tin- 
(Fuo7j^). 

4121. Bimozide or Peroxide of Tin. 

Obtained hy Adding potai^aa, or an alkaline 
carbonate, to & aolution of percUIoridc of tin. 
This Bubstonoo ii also known m Stannic acid; 
hencp, its compounds with alkalies are sotne- 
t imea call cd ST.vy XATEs. 1 1 is sol uble in ocids , 
and in puro alhaiics. If grain tin be heated 
in a test tube with nitric odd, tbo tin is con- 
Torted, with evolution uf ycUow fumee, into a 
whito powder, peroiide of tin. The nitric 
arid will convert the tin into an oxide, but it 
cannot combine with tbo oxide produced. 
(SU'ickhardt.) Prom this it appears that 
nitrate of (in is a misnomer. 

4122. Tin or Follahera’ Putty. Melt 
tin wicn rath or inttro than an ouual quantity 
of icon, then raoiilly raUo tho neat till th(; 
mirturo is red not; the lia will lUoa be 
thrown off in dross, which should be rcmov<*d 
as it forms. This dnm« is the ptrnxult of i n. 
or tin putty; tho dross may ho calcined until 
it becomes whitish, and then reduced to 
powder. 

4123. Protochloride of Tin. Muriate 
of tin is obbiinod by diijtiUing a mixture uf 
chloride of mercury and tin in fine powder. 
It is grey, solid, rosm-like, fusible, and volatile. 
(Citolctf.) 

4124. Perchloride of Tin. Colled also 
Bichi'fnde and Fermuriato of The pure 
bichloride is obtained by heating the proto- 
chloride in chlorine gon, or by distilhog a 
mizturo of 8 parts of groin tin with parts 
of oorrosivQ sublimate, when a very volatile, 
colorless liquid comen over, which was form- 
erly called Libaviwf fuming liquor, A solu- 
tion of the bichloride or permuriate of tin is 
obtalneil by dissolving tin in Tutromuriatic 
aold. This solution is much used by dyers, 
under tho name of Spirits of Tin, Dyers' 
Spirits, <fcc. (See Kos. 107, *fc.) For thi.*^ 
purpose, the odd is best made by mixing 2 
parts of muriatic acid with 1 part each of 
nitric acid and water, all by measure. (Lie- 
Ing), The tin should be added by degrees, 
one portion being allowed to dissolve before 
adding another; as, without this precaution, 
the action is apt to become violent, the tem- 
perature rise, and Dcroxide of tin to be depos- 
ited. {See Ko, 108.) A process which has 
tmn highly reoommendea, is to prepare a 
simple solution of the protochluriue, and to 
eonvert it into the bicluoride, either by the 
addiUon of nitrio acid and a gentle beat, or 
by passing chlorine through it. 

4125. Tests for the Salts of Tin- 
The salts of tin are characterized by the fol- 
lowing general properties: Ferropmsaiate of 
potash gives a white precipitate. Hydrosul- 
phuret of potash, a Ijmwn-blAck with the 
protoxide, and a golde niello w with the per- 
oxide. Galls do not alfuct the solutions of 
tbeso salts. Corrosive sublimate occasions a 
bl^k precipitate with the protoxide salts ; a 
whito with tho peroxide . A plate of lead 
frequently thraws down metallic tin, or its 
oxide, from the saline solutions. Chloride of 
gold gives, with the orotoxide solutions, the 
purple precipitate or Cassias- Chloride of 
platmuiu occoeionn on orongo precipitate with 
the protoxide salts. {Cooler/.) 

4i2a. Ethiops of A&tunouy. Trlt- 
unte together 3 parts snlpharet of antimony, 
and 3 parts black sulphurct of tnercoiy. 

4127. Flowers of Antimony. Throw 

B wdered sulphoret of antimony, by epoon- 
$, into an ignited tabulated retort that has 



a short and vciy wide neck, until as many 
fiowers collect in the receiver as are required. 

Tho <sr< 7 cn^iHc flotcers are thus prepared : 
Eeep metallic antimony melted in a vessel, 
freefy exposed to tho air, and fiunisbed with 
a cool place for the dowers to rest upon ; col- 
lect the dowers as deposited. According to 
BeneUiu, these are sesquloilde of mercury. 

4128. Liwer of Antimony. Melt 
tonther 1 part snlphuret of antimony, 
aiu 2 parts dry carbonate of soda (or 
potash), ami h<*at antil ic acquires a proper 
coltir; then cool and powder it. Crocus of 
anlimont/ U some times mU{ r<»r tho alK>vc, bat 
ihu latter i'i prvpariHl l)V dctlagrating eqnal 
piots of aatlnnmy and saltpotro (nitrate of 

f ^ot.'vsK.a), a small portion at a time, and tbo 
Qscil moss, M^poratetl from tho dross, reduced 
to fine powd^*r. {Coott^.) 

4129. Potaaaio-Tartrate of Anti- 
mony. Commercial Tartar Take 2 

truy ounces oxide of antimony, and 31 troy 
ounces bitortrato of potasso, butb in very in n 
powder; mix them together, and odd them 
to Id Quid ounces boiling distilled water in a 
glass vessel. Boil for 1 hoar, filter while hot, 
and set aaido to crystallize. tho crystals, 
and keep in a well-stoppcrcu l^qtlc. By 
further evaporation tho mother- water will 
yield more crystals, which should be purified 
Ky & second crrstallisatioQ. ( U. S, Ph.) 

4130. Omde of Antimony. Insert 4 
troy ounces sulphuret of ontimonv in very 
fine powder into aouart fiosk; add 18 troy 
ounces muriatic acid, and digest in a sand-- 
bath until effervescence ceases. Then removo 
tho bath and add 600 grains nitrio odd, and 
when nitrous fumes cease to be given off, and 
the liquid has grown cold, odd it to 4 pint 
water, and filter. Pour the filtrate gradually 
into 13 pints water, constantly stirring, and 
wash the precipitate twice by decantation, 
using each time dpirits water; dram it through 
musun, and then wash it with water until tSe 
washings cease to bare an acid reaction. 
Add 1) fluid ounces water of ammonia, and, 
after standing 2 hours, filter through wet 
musUn, and wash with distilled water as long 
the washings form a precipitate with nitrate 
of silver. Then drr with a gentle heat on 
bibulous paper. (T. 5. PA.) A greyish- 
white powder, insoluble in water, soJuble in 
muriatic and tartorio acids. 

4131. Butter of Arxtimoiiy- The li- 
quid chloride of antimony, commercially 
known by this name, Is uso^y made by dis- 
solving crude or ro^ed blacfc antimony in 
muriaUc acid with tho addition of a httie 
nitrio acid. It usnally contains pemitrate of 
iron. 

4132. Bulphuret of Antixxumy- Tho 
black suipburet {tcreulphuret) of antimony U 
prepared from commercial sulphuret of anti- 
mony or by elutriation, in the same manner 
as directed for prepared chalk. {See No. 1293. ) 
The tommerciai sulphnret is obtained from 
the native gray antimony ore by fusion; ibis 
separates the Bulpbnrot from the less fusible 
eoKhy matter; it is then ran into cokes. 
(Coofey.) 

Mixtures of an acidulated menstraum or ey- 
nip with a Bulphorct of antimon)', are apt to 
di^nguge snlpnuretted hydrogen, when there 
id much of toem, if kept In a warm room* 
Tho role should be to prepare as small a 
quantity os possible, and to keep ibo bottle 
cool. (.Evmaci.) 



4 1 33, Penta-S ulpKoret of AmtiznoQy . 
Called also sulphuret of antimony. 

Boil together for some hours 73 parts tersijd- 
phnret of antimony. GS ports dry carbonate of 
soda, fiS parts fresh hydrate of lime, and 13 



parts Bulpbur ; filter, evaporate, and cry Rial- 
lize. Rcoissolvo the cry stud (Schlippo's salt), 
add dilute eulphuiio acid, collect the golden 
floeulent precipitate, wa^ih it with cold dis. 
tiliod water, and dry with a gentle heat. 
(Liebig.) 

413^ Nitrate of Bismuth. The ncu- 
tral nitrate is mode from 3 ounces pure bis- 
muth ))rfikca into fragments, dissolved by 
bent in 0 ounces nitrio acid, adding raoro acid, 
if neoeast^, to effect entire aolution. Add to 
tho fiolation half its volume of distilled water, 
filter through powdered glass, and crystallize 
by evaporation. (Cooley.) 

4135- Suh&itrato of Bismuth. This 
Vj also called trisnitrale ofbietnuth, magistery 
of bismuth, and pearl ichitc. It is insoluble in 
water, but freely soluble in nitric acid. Dis- 
eoIveS ounces bismuth in 3 fluid ounces ni- 
tric acid, previously diluted with 2 fluid oun- 
ces distilled water; then add 3 quart h cold 
v^ter, and allow tho white precipitaio to fiub- 
oide. Afrerwards decant tho clear liquor, 
wash the powder, and dry it bv a gentle heat. 
(Br. Ph.) J y & 

4136. Oxide of Bismuth. The onAy- 
orotia aside is mado by exposing the nitrate* 
or Bubnitrato to gentle ignition in a crucible. 
This is a straw-yellow colored powder. The- 
hydrated oxide is a rich-looking whito pnw. 
der, obtained thus: Dissolve 2 pomuU 
mnth in 31 pounds nitrio acid, end drop it 
gradually into a solution of 3 pounds carbon- 
ate of potoasa in twico it weight of water, 
randeiyd caustic by previous treatment with 
quicklime (see No. l6l); wash tbe precipitate 
well with cold water. 

4137. Testa for the Salts of Biazauth. 
Tin, c^per, iron, and sino throw down bis- 
muth from its solutions in tbo metallic state. 
If a salt of bismuth be heated with carbonate 
of soda by the flame of a blowpipe, a bead of 
the metal, surronndod by a crust of yellow 
oxide, ia obtained. The brittleness of tho 
bead under the hammer distinguishes it from 
load. The salts of bismuth are mostly devoid 
of color; eome are soluble, others insoluble. 
The soluble salts redden litmus paper ; and, 
when the solution contains but littlo free acid, 
and is largely diluted with water, a pubsalt, 
more or loss soluble, is deposited. This pro- 

forming suWalts is very characteristic. 

4186. Chloride of Blercury. Thia 
praparation ia asnalJy known as calomel 
Boil, by means of a sand-bath, 24 troy ounces 
mercury with 36 troy ounces sulfuric acid, 
until a dij white mass is left. Rub this, 
when cold, with 24 ounces mercury in an 
earthenware mortar until thoroughly mixed; 
add 18 troy ounces chloride of sodium, tritu- 
rate until the globules of mercury cease to 
appear, and sublime tho mixture. Reduce 
the eublimate to a very fino powder and wash 
it with boiling distilled water until the wash- 
ings afford no precipitate with water of bo- 
monio, and dry it. ( 27 . S. Ph.) 

4130. Bichloride of Uercury. The 
corrosive eublimate of tho drug stores. Boil 
24 troy ounces mercury in 3C troy ounces sul- 
phuric acid, by means of u pond- bath » 'When 
cold, rub the dry white mass with 18 tn»y 
ounces chloride of eodlum in an earthenware 
mortar: then sablime with a gentle heat. 
( U. 3. H.) 

4140* White Frcoipituto. This is the 
etmmonuhchloride of mercury, and is prepa^ 
by dissolving, with heat, fi ounc^ bichloride 
oi tneroDry (coTrnftivB wnhliioftt^) m 3 qnurts 
distilled w.iter; when cuul, odd 8 fluid oun- 
ces liquor of ammonia^ frequently shaking it. 
■Wuih the preoipitatB with water, and dry iti 
It is u-sed to mako on ointment ibr fikixx dis- 
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cases t also to cl^’:atrt)7 small venniD. 

4141. Ked Precipitate. Red oxide or 
hinoiide of inereury is no^r used in medScmo 
as an escbarotic, also to induce s&liTation. 
Dissolve 4 ounces bichloride of mercnry in 
6 pints water ; add 28 fluid ounces liquor of 
potassa ; wa^sb tbo precipitate in dmilled 
water, and dry bj a pmtl© neat. 

4142. Cliloride of Mercury and Am- 
monia. This obtmncd by triturating to- 
^retber equal parts of bichloride of mercury 
and sal •ammoniac. This addition of sal* am- 
moniac renders the corrosive Bublimate more 
soluble in water, for use in lotions and injec- 
tions. 

4143. Black Precipitate. Protoxide 

of mercury is obtained by agitating together 
1 ounce emomelwitb 1 g^lon Lime-water; de- 
canting the clear liquid oiler subsidence, and 
wa^bin? the sediment with distilled water, 
after which it is dried on bibulous paper. 

4144. Protonitrata of Morctuy. Mix 

together in a wided>ottomed glass vewal, 
equal parts of quicksilver and nitrio acid 
(specific gravity 1.32); after digestion for 24 
hours in a cool place, remove tho crystals that 
havo formed, wash them with a bttie nitrio 
acid, drain them, and keep from tho <di in a 
stoppered bottle. Codex.) 

4146. Teata for the Salts of Merouiy. 
Tho salts of mercury are all volatiiifcd at a 
dull red beat/— give a white precipitate with 
prussintc of potash, a black one with sul- 
phuretted hydrogen and hydrosnlnhnreta, an 
orango-yeUow one with g^io acia, and with 
a plate of polished copper, a white coat of 
metallic mercury, 

Solntions of the protosalu of mercury yield 
a pey or black precipitate with alkies, a 
yellowish or grcemah-yellow one with io^de 
of potassituxi, a white one with tsnriate of 
soda. 

SoUitions of the porsalte of mercuir yield 
with caustic alkalies, yellowish or rea preci- 
pitates; with alkaline carbonates, a brie r- red 
one; with iodide of potassium, a scarlet cue. 

4146. Sulphate of Iron. Commercial 
mUphato of iron is known also as Coppers, 
Green Vitriol, Shoanakers' Blaek, Ac. Por 
medicinal purposes it requires some prepara- 
tion: Mix 1 fluid ounce solphurio acid with 
4 pints water ; add 4 pounds commercial sij- 
phato of iron, and 1 ounce iron wire; digest 
with heat and occasional agitation until the 
sulphate is dissolved ; strain while hot, and 
set Otfido so that cry stain may form; evaporate 
tho mother-liquor for more crystal.^, and diy 
the whole. (C’oo?cy.) 

4147. Bulphuret of Iron. Mix to- 
gether 4 ports sublimed sulphur, and 7 parta 
iron filings. Heat in a cruciblo in a common 
firo till tho mixturo begins to glow ; then re- 
move tho crucible from the fire, and cover it 
up until tho reaction m at an end and the 
whole had bccomo cold. 

4148. Biaulphuret of Iron. ThU is 
found in largo qimntitie^^ in rrucoral form, and 
is known as Iron pi/ritce. It may diao be ob- 
tained by projecting a uiixtaui (.f o parts sul- 
phur, and 4 parts iron fiLiug.>f, into a red-hot 
craeiblo, exemdiDg tho air as much os possi- 
ble. It melts easily, and tokos sharp casts, 
and may bo colored red with vermilion. 

4149. Hydrated ProtosiUphuret of 
Iron. This is a black, insoluble substance, 
r^idiy decomposed by e xposuie to tho air. A 
neatnil solution of protosulphate of iron mode 
with recently boiled or distilled water, is pro- 
cipitatod by atlding a solution of hydrosol- 
phurot of ammonia, or of snlphuret of potas- 
Siam. Collect tho precipitate on a filter, 
wash it as quickly as possible with recently 
boiled water, squeeze in a linen cloth, and 



preserve In its pasty otato under water. 

Thu preptmtion of irou is proposed by 
Mialhe os an antidote to the salts of arsenic, 
antiinony, bismuth, lead, mercury, Ac., and 
to arsemouB acid, moro especially to white 
Meuio and corrosive subliiute. On contact 
with the latter substance it is instantly con- 
verted into protochlorido of iron and snl- 
phuret of mercury, two compaxaUvely inert 
eubstaaces. 

4160. Hydrated Persulpkuret of 
Iron. Prepared padding, very gradually, 
a diluted eolation ofWphuret of potassium, or 
of hydiosalphoret of ammonia, to a neutral 
solution of persulphate of iron, collecting, Ac., 
the precipitate, in the same way as in nydra- 
tedprotosulpboret of itotl Bouchardat and 
Sandras recommend this persulphniet as a 
eubiritute for the protosnlphnret, to which, 
thev say, it is preferable. 

4161. Protoxlda of Iron. Dry protox- 
ide of iron is a black powder; in its hydrated 
state it is white, and when exposed to tho air 
rapidly absorbs oxygen, assuming first a grey- 
ish'groou color, and then a brownish-red, 
which is mneh brightened by exposure to a 
red heat, at tho same time that its solnhility 
in acids is considerably lessened. The salts of 
orotoxido of iron have a greenish color, but 
yield nearly colorless solurioll^ except when 
concentrated. The white bydraie is precipi- 
tated from eolations of the protoealU of iron 
by the pure alkalies. (CooUj/.) 

41 62. Testa for SolutionB of the Salta 
of Protoxide of Iroa. When addulatod 
they are not precipitated by sulphuretted hy- 
drogen ; even neutral solutions yfiXh weak 
aci& are incompletely precipitated: whilst 
alkaline solutions are precipitated of a black 
color. 

Kentral solnUons are precipitated black by 
hydrosulpburot of ammonia. 

Ammonia andpotaasagive a greenish- white 

E redpitato, gnulaally becoming green, and 
len 1) ro wn in the (ui. The presence of ammo- 
niocal Aalts iaterferes with these tests. 

Perrocyanide of potassium (j^ellowprussiate 
of potash) gives a nearly wnito precipitate, 
becoming g^ually blue in tho mr, and im- 
mediately so on tho addiUou of a little weak 
nitrio acid or chlorino water. 

Perrideyauido of potassium (red prossiato 
of potash, produces a rich deep blue precipi- 
tate, insoluble in muriatic acid. In hicoly 
^late solntious the effect is only a deep blu- 
ish- green coloratdoD. 

Aurochloride of sodium gives a purple pre- 
cipitate ; and phosphate of soda aMno one. 

Cochineal freed from fat by ether, and then 
digested in water (or very weak spirit ),gives 
a solutioa which is color^ violet by the pro- 
tosalta of iron. 

4153. Anhydrous Sesquioxide ot 
Iron. A pure anhydrou.* sesquioxido is ob- 
tained by precipitating a solution of sesqui- 
sulphote or sesquichlurido of iron with am- 
monia in excess, and washing, drying, and 
igniting the resulting hydrated peroxide. 

4164. Jewelers’ Rouge. Tho best 
jewelers’ rouge is prepared by calcining tho 
precipitated peroxide of iron {see Ab. 4153) 
until it becomes scarlet. The rust of iron 
contains some combined water, and is more 
soluble than tho oxide prepar^ by calcina- 
tion; but it is loss soluble man that recently 
precipitated from its solution in an aciA liiis 
IS also called Colcotharf Crocus, or Crocus 
Martis, 

4166. Hydrated 8eaquioxide of Iron. 
Take 4 onnees sulphate of iron ; 34 fluid oun- 
ces oil of vitriol; water, I quart; mix, dis- 
solve, and bed], then gradu^y ^d 9 fluid 
drachms nitrio acid; stirring well and trail- 



ing for a minute or two after each addition, 
until the liquor yields a yellowish-brown pre- 
cipitate with ammonia, when it must be fil- 
tered and precipitated with 34 ounces strung 
liquor of ammouia, rapidly added and well 
nited in; collect, wash well with water, 
drain on a calico filter, and dry at a heat not 
exceeding 160^ Fabr. *When mtended aa an 
antidote for useuic it should not be dried, but 
kept in the moist or gelatinous state. It 
aho^d be kept in aweU-stcjrpercd bottle filled 
with recently distilled or boiled water. This 
preparation is also csHedhydrated peroxide of 
iron. 

4156, Pexozide of Iron. Peroxide, or 
sesquioxide of iron, is a brownish -red powder, 
known as the red oxide or rust of irou ; in its 
hydrated form it is very soluble in acids, but 
less BO when anhydrous. The salts of p^x- 
ide of iron have for the most part a radish- 
yellow color, and redden bine litmus paper. 
{Cooley,) 

4167. Teats for the Solutions of the 
Salta of Peroxide of Iron. Sulphuretted 
hydrogen throws down a black precipitate 
from Saline solutions. 

Hydroaulphurct of ammonia does the samo 
with neutral solutions; in ve^ dilute solu- 
tions the precipitate is blackish- green: the 
precipitate in both cases being soluble in 
muriatic and acetio acids. 

Ammonia and potas aa produce bulky red- 
dish-brown precipitates insoluble in excess of 
tbo precipitant. 

Ferrocyonide of potassium (yellow pmssiate 
of potash) gives a rich blno precipitate, in- 
poluble in muriatic acid, and readily decom- 
posed by potossa. 

Fcniucy aside of potassium (red prussioto 
of potash) deepens the color, ont docs not 
,^ve a blue precipitate, as it doe a with tbo 
protoxide. {See Ao. 4152.) 

Sulphocyaoido of potassium gives an in- 
tense ruby-rfxl color to neutral or acid solu- 
tions; tb fa 14 tbo most sensitivo test known. 

Mcoonio acid ami tbe moeontotes also give a 
red color. 

A tiucturo or infrition of galls strikes a 
block color; and phosphate of soda throws 
down a white precipitate. 

4158. To Obtain .Pure Oxalate of 
Iron. Vogel rccouunuzidA the proupiuUua 
uf a Holutluu gf on ordinary prutusulphaio of 
iron by oxalic acid, Tho liltcrod ?<olnli(>U4 
exclude all insoluble matter, and the pr(*cipi- 
tated oxalato needs but sufficient washing and 
drying to obtain tbo oxalate of inm in n state 
of purity and of constant compf>sitiou. This 
salt gently hcato<l, with expuHurc to tbo air, 
takes fire, or may be kindled, and then con- 
tinues to bum until tho whole bPCi>nies con- 
verted into impalpable peroxide of iron. This 
cheap, rapid, and perfect method of obtain b;; 
a pcrtect oxide of iron, free from all grit an<l 
eminently fitted for all tho finer polisbiuR 
pujyoses, had led to tho use of this urticlo for 
polisbinr tho fise^^t optical glaises. By heating 
tbs product to a higner temperature, a much 
harder substonco may be obtained, usefril 
rather for grinding tian for polishing pui- 
pc^. By fid^ng salts of alumina, chro- 
mium and other similar Bolts to the iron solu- 
tion, we may obtain in the final result^ — using 
sufficient heab— products nearly, if not quite, 
equal to emery, and of extraordinary fing- 
ness. 

41 59. Acetate of Iron. Dissolve 20 
ounces sulphate of iron in 7 ounces strong 
sulphuric acid, and heat in a porcelain dish 
netmy to boi^^. Then add gradually 10 
ounoes strong mtrio acid ; and, when action 
ceases, while still hot^ odd sufficient ommouia 
to precipitate all the iron as sesquioxide. 
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Collect this on a line a cloth » and wash with 
water untQ the waahinga taste no longer 
saline. While still moist, put the sesqaioxidG 
into a bottle with eafficient strong acetic acid 
to diasolTe it. 

Twent/ ounces of sulphate of iron contain 
-4 ounce a iron; hence, if sufficient water bo 
added Co make the acetate up to GO ounces, the 
aolution of acetate of iron thus obtained 
will contain 8 per cent, of iron. 

4160. Citrate of Iron. This salt is 
easilj formed hy dilating iron filings or wire 
with citric acid, and erapomting tho solution 
as quickly as possible out of contact with the 
air. It presents the appearance of a white 
powder, nearlj^ insoluble in water, and rapidly 
posaing to a higher state of oxidatiou by ex- 

f oBure to the a;r. Its taste is highly metallic, 
t is usually administered in the form of pills, 
mixed with gum or syrup, to prevent prema- 
ture decomposition. 

4161. of Iron. Uix together 6 

ounces iodine, 2 ounces iron filings, and 
pints water; boil in a sand-bath until the li- 
quid turns to a pole green, hi ter, wash the 
residue with a iittlo water, and craporato tho 
mixed liquors in an iron vc.^sel, at 212^, to 
drynestt, and immediately p\U the iodide into 
well-8 top perod bottles. *A great deal h os been 
Tritten and eaid about the preparation of 
rfodiJo of iron, but there U in reality very 
little difficulty in the process. As soou as 
iodine »md iron arc mixed together under wa- 
ter, much beat is cvolrcd, and if too much 
water bo not used, the combiuatiun iA soon 
‘'ornpletod, and the liquor merely requires to 
bo evaporated to dryness, out of contoci with 
the air, at a beat not exceeding 212'^. This U 
most cheaply and ea.'^ily performed by em- 
pinyio* a glVma with ^ thin broad bot- 
tom and narrow mouth, by which means the 
evolved steam will exclude air from me vcsneL 
The whole of tho uucnrnbiuod water may be 
known to bo evaporated when vapor coatee 4 
to condun^o on a pl<^co of ooM bold over 
tho mouth of the lla»k; a piucu of uioi>'tencd 
starch pnpor oceasionaily applied iu the t-amo 
way will imllcato whether freo i(«liuo be 
evolved; should such bo the case, thr* brat 
shotdd bo immodialcly lessened, ^’hea the 
evaporation ,is completed, the month of the 
flaetc should l)o stopped up by laying a piece 
of sheet India-rubber on it, and over that a 
flat weight; the II ask must bo then removed, 
and, when cold, broken to pieces, tho iodido 
weighed, and put into diy ana warut stoppered 
wido-mouthed gloss phiaU, which must be 
immediately closed, tied over with bladder 
and the stoppers dipped into melted wax. 

4162. Ammonio- Citrate of Itoq. 
Take 12^ ounces carbemate of eoda, and 12 
ounces sulphate of iron; dissolve each sepa- 
rately in 6 pints boiling distilled water. Mix 
tho solutions while hot, and allow the precip- 
itate to subside. Dccaut tho liquor, and, after 
washing tho preoipiUto frequently with 
water, drain it. Then add to it 6 ounces 
citric avid in powder, and dissolve tho mix- 
ture by a geutfe heat. When cool, add 0 fluid 
ounces liquor of ammonia of specific gravity 
.960. It must theu bo filtered, gently evap- 
orated to the consistence of symp, and spread 
veiy thinly on worm Rhoeta of gloss to dry^ 
which it will rapidly do, if exposed in an atmo- 
sphere of warm diy lur, and may then be eaaily 
detached fhDm tho glo.ss, in t hin scales of 
great brilliancy and bounty. Onlv a gentle 
heat must be employed, not exceeding that of 
a water-bath. Inis’ is tho method of produc- 
ing those beautiful transparent re by- colored, 
scales which ore so much admired. It must 
be kect in well-stopped bottles. 

41 p 3. flmyiiarine Carbonate of Iron. 



A sweet- tasted greenish maaa or powder. It 
is one of tho best of the cbalybeotes in doses 
of 5 to 10 gnins. ^Vhen pure it ehould be 
ea^y soluble in hydrochionc acid with brisk 
efieirescence. Take 4 ounces snlpbato of 
iron, and 4} ounces carbonate of s^a ; dis- 
solve each sepamtely in 1 qnart boiling water. 
Mix the solutions w^o hot; and, after allow- 
ing time for subsidence, collect the precipitate, 
wash it frequently with water, and drain. 
Then add 2 ounces sugar prenoosly dis- 
solved in 2 fluid ounces water, evaporate over 
a water-bath to drynesa, and keep in a well- 
atoDDcd bottle. 

4x64. Carburet of Iron. Plumbago, or 
black -lead, is tho notive carburet of iron. To 
purify it for chemical nse, heat it to redness 
with caustic potassa in a covered crucible, 
then wash it well with water, boil it in nitric 
acid and in nitro-mnriatje acid (aqua regia) ; 
again wo^h it in water, dry it, and expose 
at a white heat to a slwam of dry chlorino 

f as. Lastly, wash it with water and again 
cat it to doll redness. (Dumas.) 

4165. CbloHdo of xron. The muriate 
or protochloride of iron U obtained by di&fsolv- 
Ingiron filings or scales in hydrochloric acid, 
and crystallising by evaporation. It forms 
r^Iublo green errstals. and is some limes 
called Aerated ehioride of iron. The above 
is not nnite pore, but to obtain a pure white 
crystelliBe protoohloride, transmit iry byd^ 
cUorio acid gas ovor iron beatoil to redno8.<«. 
This is volatile at a high temperature. (See 
yo. ur.) 

4166. Perchloride of Iron. Tho per- 
muriate or seegutchUfritlo of iron is obtained 
by dissolving Kcsquioxido or rust of iron in 
hydrochloric acid, ovap<»rating to tho con Hist- 
once of symp, and crystal liring. It forms 
red OTStols, nut quite pure. Too pure per- 
chloride is formeu by poitsing chloriue over 
heated iron. This Is M>lublo in alcohol, 
and ether, voiy deliquescent and corrosive, 
and IS dissipated by a heat a little above 
212^ Fabr. (Codc^.) Perchloride of iron 
should not be given in mixtures containing 
medicated symps or gum-arabic, rince the 
latter, os well as all snbetances containing 
taimia, which is the case with those syrups, 
ore incompatible with ferric salts. The pro- 
per moustruum is simple sugared water: it 
IS also necessary to keep these mixtures from 
the light, on account of the chemical reduc- 
tion produced by the latter. {Eymael.) 
4167* Ferrocyaiiide of Iron. This is 

J 'ure Prussian blue. Dissolve 9 troy ounces 
Brrocyanide of potassium in 2 pints water, 
and add it gradually, with stirring, to 1 pint 
of the solution of tersul photo of iron previous- 
ly diluted with 1 pint water. Filter tho mix- 
ture, and wash uo precipitate on tho filter 
with boiling water until the washings pass 
nearly taatmess. Lastly dry it and rub it 
into powder. ( t7. 8. Ph.) 

4168. Solutioik of Tenulphate of 
IroiL Take 2k troy ounces sulphuric acid, 
and 1| troy ounces nitric acid ; mix them with 
i pint water in a large capsnle, heat to the 
bouing point, and add 12 troy ounces sulphato 
of iron m coarse powder, 3 ounces at a time, 
Btirring after each addition till cficrvosceDce 
ceases. Continne tho heat until the solution 
acquires a reddish-brown color, and is free 
fnta nitrous ^or* *I7hen nearly cold odd 
water to make it np to II pints. ( V. 8. Ph.) 

4169. Ferridcyanidd of Iron. This is 
better known as Turnbull's Pmssiau blue. 
(See yo. 2674.) 

4170. Tannate of IrozL Dissolve 1 
part of tannin in 150 of boiling water; add 9 
parts hydrated sesquioxide of Iron, freshly 
precipitated, washed, and dried in the water- 



bath; evaporate gently to one half; filter, 
then add 1 part sugar, evaporate to dryness, 
and ke^ in a close vessel. Or : 1 part sesqoi- 
oxdde of iron and 2 of tannio acid evaporated 
to dryness with 3 parts alcohol. 

4171. Nitrato of Iron. The protoni- 
trate of iron is obtained by dissolving proto- 
sulphuret of iron iu dilute nitrio acid m the 
cold, and evaporating the solution in a vac- 
num. It fonns small green crystals, very 
soluble, and liablo to oxidation. 

4172. Pernitrate of Iron. A deep 
red liquid lormod l)y digesting nitrio acid 
dilated with about half its weight <jf water 
on the sesquioxido of iron. It is ^so prepared 
from tho metal (See Xo. IIG.) 

4173. Oxide of Manganese. There 
are, according to Cuolev, seven totinct com- 
ponnda of oxygen and nianganeae, lut the 
only one directly employed in the art * is the 
black oxide (hinoxide or deutoxtdc) of man^ 
ganese. It a very plentiful mineral produc- 
tiou, and is fuaud in great abundauou iu many 
parM of Europe. Tho manpfannso of cora- 
merce is prepared by washing, tu removo thu 
earthy matter^ aud grinding iu mills. Ths 
blackest samples are esteemed tho best. ItU 
chiefly used to Kunply oxygon ms, and in tho 
manufacture of glass and chlorine ; in dje- 
lag, and to form tho salts of manganese. 

4174. Chloride of N ickeL K eu tra) i ze 
muriatic acid with oxide (protexide) of nickel, 
anti oraporate gently ; small green crystals of 
chloride (muriate) of nickel. If those crystals 
arc pure, they are rendered yoUow and anhv- 
(Irons by heat; if cobalt bo present the salt 
retains a green tint. 

4175. Protoxide of Ifickel. The pro- 
toxide (oxiVfr) of nlclcol is obtained in au 
anhydrous form by beating oxalate of nickel 
to redness in un open vessel. The hydrated 
oxUlo is an ash-grey powder fnrmed i>y p re- 
td pi tatmg the oxalate of nickel with caustio 
potassa. 

4176. Peroxide of Nickel. Tho 
peroxide (jesqtrio.rrVfv) is obtained by pass- 
ing chlorine through water bolding tho hy- 
drated oxide in suspension. 

4177. Sulphate of Nickel. By neu- 
tralizing the proto lido of nickel with dilute 
sulpbnnc acia, men prismatic crystals of 
snlnhato of nickel are ootained. 

4178. Oxal&te of NickeL Thia is a 
pale bluish-green precipitate formed by adding 
a strong solntion of oxalic acid to a like solu- 
tion of sulp^te of nickel. 

4179. Teats for Solutions of the Salts 
of Nickel. Caustic alkalies give a pale- green 
precipitate, insoluble in excess of the precipi- 
tant, out eolnble in a solution of carbonate of 
ammonia, yielding a grcenish-blno liquid. 
Ferrocyaiiido of potassium gives a greenish- 
whito precipitate. Sulphuretted hydrogen 
occasions no change in solutions oi nickel 
containing free mineral acid : but with alka- 
line solutions gives a block precipitate. 

4180. Acetate of Potaeaa. Mix together 
26 fluid ounces acetic acid with 12 fluid ounces 
distilled water; odd gradually 1 pound or 
more, until saturation, of carbonate of po- 
tassa; filter, and evaporate, by a sand-bath, to 
dryness. 

*4161. CarboziAte of Potaasa. This is 
also known under the name Salt of Tartar, 
and 5a? f of Wormtcood. The crude carbonate 
is obtained by lixiviating (see Xo. 23) wood 
aabes. evaporating the solution to dryness, 
and rasing in iron pots for aeveral noura. 
This constitutes the potash of commerce. 

Another method of preparation is to transfer 
the product of the first evaporation to an oven 
or iunace bo constructed that tho florDO is 
made to play over the alkaline mass, kept 
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conataally stirred mth an iron r<xl, The 
iguitioa U continued until the impurities are 
burned (aU, and tbo becomes of a blu* 
ij^h-whitc ; this is commemal j'carlash. Tlio 
r. ^5. rharmaco[>a‘ia directs, for ^jcneral par- 
po::os, Iho impnro carbonate U> bo dissolved 
in water, filtered, and evapn rated until it 
ibickeni, and thou granulated in tho manner 
diroe ted Ibrtlio pure carbonate. 

4182. Pure Carbonate of Potaas^ 
Put Id iror ounces Uicarboiiare of potato, in 
coarse p(»wder. into a largo iron crucible ; beat 
gra^iuahy until the water of crr&tellization is 
driven olT, lUcu raise the heat to redness and 
maintain it at that heat 30 minutes. When 
cool, dissolve it in distilled water, filter, ami 
evaporate over a gentlo fire nntil it thickens, 
then romovo it from the (ire and stir it e<)n- 
stantly with an iron spatula until it graaa- 
btes. (C.S.Ph.) 

4183. Bicarbonate ofFotassa. Bis- 
sulre 48 ounces carbonate of potaosa in 10 
pints distilled water; pass carbonic acid gas 
through the solution to saturation (tho gad 
may bo evolved from chalk by diluted oil of 
vitriol). Filter, and ernporatc, that crystals 
may form, at a beat not exceeding 160® Fahr. ; 
decant tho clear, and dry tho crystals. ( U. 
S, Ph.) 

4184. Chlorate of Potaeea. Transmit 

chlorine gas through a moderately strong and 
warm solution of pure caustic potassa, or iu 
carbonate, until tho alkali be completely neu- 
tralired, then boil for a few minutes, gently 
evaporate until a pclUclc forms on tbesuifhce, 
and set it aside, where it will cool verr slowly. 
Crystals of tbo chlorate will form astno liquor 
coolfl, and must bo collected, carefully washed 
with a littlo ice-cold water, and purified by 
re-3olutioa and crystallization; the product 
is puro chlorate of potassa. Tho mother 
liquor, which contains much chloride potas- 
siuen, by evaporation will yield more crys- 
tals, leas pure than tho former, or it may be 
saved for a futuro operation. This salt crys- 
tallizes iu four and i<U-aided pearly scales; 
dissolves in 16 porta of water at 60®, and in 
Si parts at SIS®. At about 450® it undergoes 
the igneous fusion, and on Increasing tbo neat 
almost to rodness, effervescence ensues, and 
Ailly 39 per cent, of puro oxygen gas Is given 
off and the residue becomes changed into chlo- 
ride of potassium. When mixed with in- 
dammablo substancos, and triturated, heated, 
or subjected to a smart blow, it explodes with 
great violence. It also fulminates when 
thrown into strong aci(L. yo. 2124.) 

(Coolctj^) 

4180. Perchlorate of Potaaoa. To 

concentrated Bolnhario acid, gently wanned 
in an open vessel, add, in small portions at a 
time, an eqnal weight of well-dried and finely 
powerod chloride of potoasa. Tho bisulpl^at^ 
of potassa formed, is washed off with a little 
cold water, and the remaining perchloiide of 
potassa dissolved in boiling water and crys- 
tallied. 

4186. Chromate of Potaua. The 

yelUno chromate of potash of commerce is 
only prepared on the large scale from the 
trade chromo ore, and is too common source 
of nearly all tho other compounds of chromium. 
The ore, Creed as much as possible from its im- 
purities, is ground to powder in a mill, and 
mixed with J or i of its weight of bruised 
nitro, and in this stale exposed to a powerful 
heat for sevemJ hour?, on the hearth of a 
reverberatory furnaoo, during which time it U 
Creqaently Btirrecl up with iron rods. The 
calcined matter is next raked out and lixi- 
viated with hot water. A bcantifol yollow- 
colored Bolution results, which is evaporated 
briskly over A naked fire, when the chromate 



of potash falls down under the fonn of a g^- 
ul^ yellow salt, which is removed from time 
to time with a ladle, and thrown into a wooden 
vessel, fiimished with a bottom full of holes, 
called the drauung-box^ where it is left to 
drain and dry. In this state it forms tho 
commercial chromate of potash. By a f^eeond 
elution andcr^'stallization, it may be obtained 
in la rger and m<irc regular cirstols. ( Coo ley . ) 

4187. Bichromate of Potaesa. Tho 
red chromate of jwta.^h is obtained (wm a 
coiiocntmtcsd sidution *)f tho yc!1<»w chnjtnate, 
by abiding sulphuric ^or. still better, acetic) 
acid in quantity equal to half that required 
for the ncutrnliraHon of tho salt. (Sec 4V0. 
83. ) The liquid is then cfincentrated by evapo- 
ration, and slowly cooletl, so that crystals may 
form. 

4188. Subatitute for Bichromate of 
Potassa. One of tho Gertnan scientific jour- 
nals calls attention to the fact that for many 

S oses, such as fur dyeing wool block, 
beris salt and sulphuric acid eon be eco- 
nomically snbstitutc<Mor bichromate of po- 
taaso. ft gi ves the following recipe for dy ein g 
100 pounds of loose wool— namely, C pounds 
sulphato of soda, 2 pounds sulphuric aetd, and 
2 poonds Bolphato of copper, which are to be 
boiled together for an hour, and colored with 
40 to 50 pounds lo^nvood, and 1 ponnd sul- 
phate of copper, onu finally colored black by 
means of a little sulphate of iron. The black 
thus obtained is proDounced to be beautiihJ, 
cheap, and easily spim, remiuoing liiose end 
sofr. 

4188. Nitrite of Potaaaa. It is ob- 
tained mixed with a littlo nitre and potash by 
beating nitre to redness. To purify the 
re&danm, dissolve it in boiling water, set 
aside for 24 hours, pour off the liquid from 
the deposited nitro, Deatrailzo the mt alkali 
with acetic acid, and add twice its volume i>f 
alcohol. In a few hours more, nitre crystalli- 
zes, and the liquid separates into two layers ; 
tho upper is elcoboho solution of acetate of 
potash, the lower is solotiim of nitrate of 
potash, which may be evaporated to dryness, 
or kept in solution. (Beasley.) 

Or, pass nitrous acid gas, formed by nqtinr 
on 1 part of starch with 10 of nitric acid, 
throng a solution of caustio potash, apecifio 
gravity 1.38, until it becomes acid ; then add 
a little catutiQ potash, so as to render it dis- 
tincUy alkaline. It may then be kipt in the 
I i quid form, or craporated to dryness. ( Coren- 
tcinder . ) 

4180. Fezmanganate of Fotasuk 

This consists of .slcudcr. prismatic crystals, 
of a dark-purple color, inodorous, and of a 
sweetish, astxisgent taste. It is a powerful 
disinfectant, and oxidizing o^nt, irom the 
facility with which it parts with iU oxy^o. 
It has been found useful in medicino in various 
ways, aud fiinns au excel loot, though unstable 
hair dye. (Sec Ko. 1211.) It may be ob- 
tained by mixiug 8 parts of peroxide of 
mauganc.^ with 7 parts chlorate of potossn, 
both in fine powder, adding 10 ports of nydrate 
(»f potossa, dissolved iu a Fmall quantity of 
water, evaporating to diyness, powdering, 
exposing tuo powder to a low red heat in 
a plantiuTun crucible, dissolving the mass in a 
largo quantity of water, decanting, evapora- 
ling, and crystnlliring. These cry>^lal?< are per- 
manganate of p<»ta<tsa. The pe ru a kg a nates 
or basic compounds of permanganic (manga- 
nesic) acid are all marked by their rapid 
decomposi^on when in contact with organio 
matter. (Cooley.) 

4191. Teats ior Penuaag^annte of 
PotuM, A very dilute solutiuii has a 
rose-color, free from green tinge, and ia in- 



stantly decolorized by arsenite c)f potassa. 
with tho formation of a brown precipitatit, 
(U. S. Ph.) Dissolve 44 grains granulated 
Kolphato of iron in 2 fivud drachms dilute 
sulphuric acid ; tho solution should completely 
decolorize 5 grains of the permanganate dis- 
solved in water. (Br, Ph.) 

4182. Hydrate of Fotaaoa. This is 
also known under the name of caustic poiash. 
liqaor of potassa, 1 gallon ; evaporate in a 
clean iron vessel over the fire until the ebulli- 
tion being finished, the hydrate of potassa 
liquefies ; pom this into proper moulds. A 
pue greyish or bluish sohd, very soluble in 
water and alcohol. It should be totally 
soluble in alcohol. Its solution should be 
scarcely affected by the nitrates of baryta and 
silver. It is chiefiy used as a caustic, and in 
chemistry. (Coolei/.) 

4193. Potaaaa with Lime. Rub to- 

f sther, in a warm mortar, 1 ounce each of 
ydrate of potassa and quicklime, and keep 
the powder from the air in a well- stopped 
bottle. This is a caustic, but leas managecmle 
than either nitrate of silver (lunar caustic) 
or hydrate of potassa (cauBtic potash.) 

4l84. Nitrate of Fotaeaa. Oailed also 
nitre and saltpe tre, Thi s sal t is spontaneouaiy 
generated in the soil, owing to the action of 
the atmosphere, and crystalBzes upon its eui- 
Itace in various parts of the world, especial^ 
in ^e East In^ea. It is also prodneea artifi- 
cially by exposing a mixture of calcareous 
soil and animal matter to the atmosphere, 
when nitrate of lime is slowly formed, and is 
extracted by lixiviation. The liquid is then 
decomposed by adding carbonate of potash, 
by which carbonate of lime U precipitated 
and nitrate of potash remains in solution. 
4195. To Purify Nitre. Nitre or salt- 

t idtre is purified for medicinal use in the fob 
owing manner: Dissolve 4 pounds commercial 
nitre m 1 quart boiling distilled water; with- 
draw the heat, and stir constantly as it cooU. 
The minute crystals, thus obt^ed, are to be 
drained, and washed in a glass or earthenware 
percolator, with cold distmed water, until the 
washings cease to give a precipitate with a so- 
lution of nitrate of silver, ^e contents of 
the percolator are then to be withdrawn and 
dried in an oven. (CooUfj.) 

4198. TartrAte of Potaaaa. Dissolve 
8 ounces carbonate of potosh in 2 quarts 
distilled water ; whilst boiling hot, add gradu- 
ally 1 pound, more or less, of bi tartrate of 
potassa (cream of tartar) in fine powder, 
until the solution is neutralized, or ceases 
to change the color of either blue or red- 
dened litmus paper. Filter through muslin, 
and evapomta uutll a pellicle forma on the 
surface ; then set it aside to crystallise. After 
12 hours, collect the crystals, dry thoiu on 
bibulous paper, and keep preserved from the 
air. 

4197. Bltartrate of Potaasa. This is 
well known under the name of cream 0 / tar~ 
tar, and U found deposited as a cru^t on tlio 
sides of the casks and rats used for the for- 
mentation of grape juice. Tho deposit from 
white wino is \chite tartar; that from red 
wine is red tartar, or argot. It is purified by 
lx)iling it iu water, and crystallizing; it is 
then again dissolved iu boiling water, and 
decolorized with charcoal (see Jvo. 1729), and 
aluminous clay ; the resulting clear liquid is 
ail t> wed to cool slowly, forming crystals of 
the cream of tartar of commerce. 

4198. Bromide of Potaselum. Pat 2 
troy ounce irtm filings into 11 pints distill od 
water; atld 2 troy ounces bromine, stirring 
frequently during 30 minutes ; heat gently 
untd the liquid assumes a greenish color, and 
odd grodiudly 2^ troy ounces pure carbonate 
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of (previously diisolved in 1 ^ pints 

distilled w&ter), until it ceases to produce a 
precipitate; continue the licat for cJ minutes, 
then filter. Wash tho precipitate with 1 pint 
boiling distilled water, and filter. Mix the 
filtered Liquids, and crystalliio by evaporation. 
Dry the crystals on bibulous paper and keep 
them in a well -stoppered bottle. ( U. 3. Ph^ 

4199. Chi oxide of PotaMium. Thla is 
obtained from the mother liquor alter making 
chlorate of potat^a Ko. 4184), by evap- 
orating it tu drpiess, and heating it to a diul 
redness; it is tlxen dissolved in water, puri- 
fied by defecation and cryatallixed by evap- 
oration. 

4200. Fexridcyftnide of Potaiaiuia. 
This is the red prussiate of potash, and U ob- 
tained from a solution of 1 part ferrocyanido 
of potassium In 16 parts cold water, by pass- 
ing chlorine gas slowly through it, with cun- 
stanC agitation, until the liquid appears of a 
reddish green color, and ceases to give a bias 
precipitate, or even a bine tinge, to a solution 
of a sesquisalt of iron, an excess of chlorine 
being carefnllv avoided. The liqnor la then 
evaporated till a pellicle forma on the surface, 
filtered while hot, and set aside to cool ; the 
crystals aro again dissolved and crystallised. 
{Cooley.) 

4201. Terrocyanide of Fctaaaluxn* 

This f/ellow prussiatc of potash is the prua- 
siate of potash of commerce. It is obtained 
by exposing 10 parts potash or pearlash; 10 
parts coke, cinders, or coal ; and 5 parts iron 
turnings, all in conr^o powder, to a fhll red 
heat in an open crucible, stirring occasi anally 
until small jets of purple fiame are so longer 
seen. When cool, the sol able mattr;is dis- 
solved out of it, tho solution filtered, evapo- 
rated, and crystallised. The crystals 
tainod are rediasolvcd in hot water and cooled 
very slowly, forming large yellow crystals of 
the fcrrocyanido oi pot^Esium of commerce. 
In order tu obtain a pure article, f\ise efilo- 
reseed commercial prussiate of potash in a 
glass vessel, dissolve the fused mass in water, 
neutralize any excess of alkali with aeetio 
acid, and precipitate tho salt with strong al- 
cohol ; wash the precipitate with a little weak 
alcohol, redissolvo it lu water, and crystallise. 
{CooUy.) 

4202. Cyanide (Cyanuret) of Potaa- 

alum. Mix thorougbly d ounces of diy ferro- 
oyaniJo of potassium mul 3 ounces dry car- 
Ivonato of potossa; throw the mixture mto a 
deep red-hot earthen cruoiblo. tho beat being 
rtustaiued until olTerrc^ccnco coa<c.*<, and tho 
fiiiirl portiou of the mass beronu's cnlarless; 
after a few minutes' rest, to n!i >\y thurtm tents 
to FiotUc. tbu dear portion is puurcd from the 
heavy black sediment at the bottom on a 
clean marble dub ; and, while yut warm, bro- 
ken up and placed in well-closed bottlen. 
When pure, this salt is colorless and odorless, 
its crystals am cubic or octahedral, and are 
anhydrous. If it effervesces with acids, it 
contains carbonate of potassa. If it be yellow, 
it contains i ron . ( Lie big . ) 

4203. Iodide of Potaesium. This im- 
portant meditiinal compound is obtained in 
various ways. The United States Phar- 
macopceia gives the following formnla for 
its preparation : To 6 tmy onnees potassa, 
diuolved in 3 pints boiling distilled water, 
add Rodually finely powdered iodine, stirr- 
ing Oiwr earl) t/IHit.ion rmtil thA solution hr- 
comes colorless, and continne the addition 
xmtil the liquid remains slightly colored fiom 
excess of iodine. (This will require about 16 
troy onnees of iodine.) Evaporate the solu- 
tion to dryness, stirring in 2 troy ounces fine- 
ly powdered charcoal towards the close of the 
eperatiun, so that it may be intimately mixed 



with the dried salt. Rnb this to powder, and 
heat it to dull redness in an iron crucible, 
m Staining that temperatnre for 15 minntes. 
After it has cooled, dissolve ont the sitUntk 
matter with distilled water, filter the solation, 
evaporate, and set it aside to crystallize. An 
additional quantity of crystals may bo ob- 
tained fiom the mother water by further eva- 
poration. 

A solation of iodide of potoasiom keeps 
decidedly better when there la neither pi am 
HOT aromatic syrup or sugar in it *1^en 
gargles of honey of roses, with alum and 
water, have a black color, though that of 
honey be of the proper shade, this ib owing to 
the presence of iron in the alnm, which is by 
DO means a rare oceorrence. 

4204. Bulphuret of Potaasium. Hub 
together 1 i«unce sublimed sulphur, and 2 
ounces diy carbonate of potassa; heat it 
gradually m a covered crucible until it ceases 
to swell and is completely melted. Pour the 
liquid on to a marble slab, and, when sold, 
biWk the mass into pieces, and keep in well- 
etopp^ bottle of green glass. ( U. s. Ph.) 

4i06. Sulphoeyanide of Potassium. 
Take 3 parts cyanide of potassium, and 1 part 
snlphnr ; digest them for some time to 6 ports 
water, then add 3 parts more water; mter, 
evaporate, and crystallise. It forms long, 
slender, colorless prisms, which ore anhy- 
drous deliquescent, and fusible; very solu- 
ble in water and in alcohol, and not poison- 
ous. 

4206. Acetate of Soda. This is pre- 
pared IVom carbonate of soda, by the same 
method directed for acetate of potaasa (see 
2^0, 4180), except that the rcsnltiug solution 
is evaporated to a pellicle, and set aside to 
cryitAllizo. 

4207. Bulplukte of SodA. Also called 
Ctaubtt^s salt. This i$ usually obtained by 
dissolving 2 pounds of the chloride of s^inm 
left after the distillation of mariatlo acid (see 
jYo. 3883) in I quart of boiling water ; tbo so- 
lution is next ucutralired with carbonate of 
lime evaporated, and cryetoUtzed. It U sol- 
uble in cold water, its solubility decrva.'iing 
aa the temperatnro of tho water is raised: 
Insoluble in alcohol, and fuses when hcatc<l. 

4206. Carbonate of Boda. The car- 
bonate of soda of commerce is either pre- 
pared by lixiviating the ashes of eea-woed, or 
from sulphate of soda. Tbo oahet of marina 
piouts have been long an artidoof ci»uiuierce, 
under the names of barUla, barilla askte, kelp, 
blanquette, dc., but tbo carbon ato mode from 
them is of a very impure description. That 
mode from the sulphate is much purer, and, 
when tbo process U well managed, oicrelv 
contaiurt a trace of sulphuric acid. Tho sul- 
phate of siKla is mixi'd with an equal weight 
of chalk and a^ut half its weight of coal, 
each being previously ground to powder, and 
the mixturo is expose to a great heat in a re- 
verberatory fumoce. and during the calciua- 
tion is fluently stirred with along iron rod. 
The dork grey product usually contains about 
22 or 23 per cent, of carbonate of soda. This 
is now bxiviated with tepid water, and the 
solution, after defecation, evaporattnl to dry- 
ness, mixed with a little sawdust, and roaated 
In a reverberatory furnace at a heat not ex- 
ceeding 700° Fahr., until oU the sulphur la 
expend. The product now received the 
name of sodo-OAh, or Aoda-salt, and contains 
about 50} of alkali. It may be purified by 
aolntion in water, defecatiuu, evspo ratios, 
and ciystaJHsadou ; it then becomes commer- 
cial crystallixed carbonate of ^a, consiAting 
nfl.argft transparent crystals, which efflorceco 
by exposnro to the air, crumbling into a 
white dry powder. Tho carbonate used in 



medicine is prepared from tbo commercial 
crystals by oisaolvlsg, filtering, and carefnl 
crystallization. 

4209. Bicarboxutte of SodA. This may 
be prepared from a solution of carbonate of 
soda treated in the same manner as for bicar- 
bonate of potassa. (See Ko. 4183.) The U. 
S. Pharmacopeia directs carbonate of rnda iu 
small pieces to bo endowed in a box (having 
an air-tight lid, and an inner bottom perfora- 
ted W'ith holes), and thus subjected, until sat- 
urated, to a stream of carbon io acid ga^i 
previously paased tbroneh water. 

Cooley recotumenda xhe following process : 
Mix together 1 part carbonate (»f soda wiili 
2 parts dried carbonate of soda, both in pow- 
der, and surround them with on atmospbero 
of carbonic acid pis, under prei^surc. Let tho 
action go on till no moro gns is alis(jrl)c<l, 
which will generally occupy 10 to 14 htiurs, 
according to the pressure employed, then re- 
move the salt and dry it at a heat not above 
120° Fahr. 

4210. Phosphate of Boda. Mix 10 

pounds powdered bone asbos with 44 fluid 
ounces sulphuric acid; add gradually 6 pints 
water, anu digest for 3 days, replacing the 
water which evaporates; then add C pints 
boiling water, strain through Irncn. and wash 
the residue on tho filter ^Hth boiling water. 
Mix the liquors, and, alter defecation, decant 
and evaporate to GpinU; let the impuritioA 
again settle, and neutralize tho dear fluid, 
heated to boiling, with a bulutiou of carbonate 
of soda in slight excess; crystals will bo de- 
posited OS Ice Holutiou cools, nnd by suc- 
cessively evaporatinc. adding o Jittlo t-uda to 
the mother liquor till it is feebly alkaline, and 
cotding, more oryfitalii mnv l.c oltuined. 
Keep il in closed (/.'<?. J’h.) 

4211. Eypoaulphite of Soda. Mix 
together 1 pound dried carbon ato of nod a and 
10 ounces flowers uf sulphur, and s<l<»wly heat 
the powder in a porcelain dish until the huI- 
phnr melts; stir freely, to expose it to tho at- 
moMpbere. until tho incoudescence then 
dissolve tbo mass in water, and immediately 
boil tho filtered liquid with mjme flowers of 
sulphur; Lutly, carefully concentrate the so- 
lution for crystallization. (CooUv.f 

It may ulaobo prepard by dissomng S parts 
corlxi&ato of soda in 10 parti water ; add 1 
part sublimed sulphur, and pass sulphurous 
acid gas, in excels, into the solution ; boil the 
liquid in a glass matrass for a few minute.*^, 
filter, gently evaporate tho filtrate to ^ its 
ydume, and set it Aside in a cool place to crys- 
talliso. ( Paris Codex. ) 

4212. Tungstate of Soda, fhis is 
formed bv dlssolvicg tungstic acid in a con- 
centrated solution of pure sod A Tungstic 
acid is a yellow powder obtained by digesting 
native tungstate of lime, finely powdered, iu 
nitric add . 1 1 forms tcxo state s with metal s 
and bases. 

4213. Potaaaio-Tartrate of Soda. 
Known in commerce &\iS€(fjncttc's or Jlochelle 
ealL Dissolve 12 ounces carbonate of soda 
in 2 quarts boiling water; odd gradually 16 
ounces bitartrato of potassa izi tine powder. 
Strain, evaporate to a pellicle or cm$t (see Yo. 
9), and set tt aside to crystallize. Tho mother 
liquor may be further evaporated for a second 
supply of crystals. (Cooleg.) Tho U. S. 
Fhmmacopceia adopts tho same method, but 
direotd 5 pmte of boiling water to bo usod. 

4214. Bromide of Sodium. This is 
now employed co a great extent instead of 
bromide of potassium ; it is more active thau 
the kbUer, is more quickly absorbed, and more 
rognlarly climinotcd. To prepwo it pure ami 
in large quantities the following method is 
reoommeuded: Bromide of ammonium is do- 
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composed bjr imequiyal eat qnaDtity of caustic colledsal-ammoiiiacajitlhffdrochloraU oCam- which may cause ammaaia and 

OT carbonate of Roda, which, of course, must ntonia. Thi a substance was fonnerly prepared tromme tarolatilize with the eseapiug nitro- 
be free from sulphuric and hydrochloric acid.4, jn Ecypt by the sublimatioa of the soot from 11^® combination, therefore, is effected 

The solution yields, after evauoratiou, Email c&m^s dans which yields fr^m 4 to i its ^ ^ *W‘olffe’s apparatus, which will condense 
cubes of anhydrous bromide of sodiuim weight. The sal-ammoniac of commeree is retain both perfectlj*. The evaporation 

4215. Chloride of Sodiiam. This is a now wholly prepared at the groat chemical of the fluid is also best done in on iron retort 
muriate of soda, or common table salt, and is works, and never by the smair consumer by connected with a Rtonewar© receiver, in which 
largely obtained by the evaporation of sea whom it is merely occasionally refined or ammonia and some bromide of ammonium arc 
water, or from the water of salt springs. It purified. The crude ammoniacal salt of the condensed. 

disaolvofl in about 24 parts of water at OOP gas-works is placed in iron pots, lined with 4228. Sulphuret of A mm onium. 
Pahr-: intiolublo iu pure alcohol ; fuses at a clav, and a leaden dome or head adapted, and Usually called hydrosulphurct of ammonia. 

rod heat; and at a higher temperature becomes heat applied until the whole has sublimed. This is prepared from strong bquor of ammu- 

. » When the emde salt is a sulphate, it id mixed ^7 Ratumting it with sulpburetted hydro- 

4216. Iodide of Sodium. This is ob- ^ith a sufficient quantity of muriate of soda «id then wldmg a second portion of 

tained from soda in the same manner M iodide beforo sublimation, and the sal-ammoniac is liquor of ammonia, equal in strength and 
of uotaswum. (See Xo, 4203.) fonned by the donbio decomposition of Iho quantity to that first used. Keep it in woU- 

4217. Nitoo-Pruaaide of Sodium. To iugreilicnts. The prcpnnition of sal-ammo- TOppered bottles. 1203.) 

213 partdof powder^ferropmsaiatoof DOt^, niac from bone-spirit salt id nearly similar. 4229. Kaag’anate of Baryta. The 
in a porceliain basin, add 450 parts of nitric The sal-ammoniac of commcrco is found under mangiuiate of baryta, and of other alkaliest 

acid of 1.42 density (or 3374 purts at 1.50). tho form of large homisphorical. cup-liko cakes formed by igniting tho nitrate of the alka* 

adding all tho acid at once. When dissolved, ma-sses, having a .leml-crystolljnc texture, with peroxide (>f mangoneso, with excess 

iruudfer U) a bolt-head, nnd digest in a water- ^,,,1 varying in - weight from lOO to 1000 air. and disj^olviiig in water. (Booth.) 
bath until tho solution precipitates ^ts of pounds. It forms a clear and colorless sol u- 4230. Nitrate of Baryta. It is pro- 

protuxido of iron of a slato eolor. Neutral- ^iou with water, and wholly vulatilises by pared in tho same manner as muriate of 

ixc, whon cold, with a cold solution of cor- heat. Mixed with lime nr canstic potassa it baryta (see Xo. 4234). subs Utu ling pure nitric 
bouato of eoda; then bod. ond separate the evolves the pungent odor of au^onia* it for tho murinlic acid, 

procunwto by fitratinn Evaporate tho liquid j^ves a white curdy precipitate with nitrate of 4231, Sulphate of Baryta. This 

again, tiller, aud allow tho nitrates of potash The Hal-ommontac of commerce is occnr.i m a naiiro miuerol, and is while, if 

and soda to crystaUizo out. Evaporate tho generally sufficiently pun; for all tho purp<)wjs P”re* occasirmally contains iron, which 
liomd agaiu, nml remove the pnsmatic crys- Jf the arts, but when wanted of greater parity, way be removed by washing first with dilate 

LaU of mtrt'-p russule as they form. They it mav bo broken into pieces and n?-sublim<»d sulphuric acid, and afterwards with puro wa- 

may bo dissolved m water and rccrystaUizcd ftom’an earthenware Vessel \nU> a large re ter. (&e .Yo 2G07.) 

AA 1 /- 4 ceiver of earthenware or glass, in which state 4232. Acetate of Baryta. Dilute 

^18. Acetate of Ammonia. Mix to- jg known as flowers of sal-ammoniac.” acid ucutralurod with carbonate of 

getbor equal parts of sal-a^omoo aud ecc- fijjo powder. Chemically pure baryte, and o\-aporatcd to f .rm crystals, 

tat© of pntassa, and di.^tlU* binacetate of hydrocblorato of azDmonia maybe prepared 4233. Corhonate of Baryta. A heavy 

mmnonia possiM nv©r into the receiver, as an by adding tho pure carbonate of ammonia white powder found iu the crude state abun- 

oily liquid, which. <m cixiling, forms a roditt ted to dilate by drochlorie acid until saturated, dontly in nature, and sufficiently pure for 

<Tysu[Unc ma»s. Uy passing dry ammoniacal (Cooley.) pneral purposes. The pure carbonate may 

gas iuto this salt, melted liy a «ntlo heat, it 4223. Sulphate of Ammonia. The be precipitated from a solution of chloride of 
is rransform<*d into tiu) neutral acetate, and commercial sul^oto Is obtained by saturating bon am by tho addition of any pure alkalino 
becomes »«idid and laodorous. with weak oil of vitriol tho ommooiaetd carbonate, wa.^bing and drying the product. 

Or: By saturating strong acetic acid with liquor of the gaa-work.s or bone-spirit. For {Cool^/.) 

aminoDiu, and evaporating ovcrRulpburio ixcdd medicinal purposes it is prepared by aatura- 4234. Chloride of Bwum. Also 

in voi'uo, crystals of fienlato of ammonia may ting dilute sulpbu no acid with sesquicorbon- called o/ Baryta. Mix gradnally 19 

boobtiuncd. Very soluble both in alcohol ato of ommonm in slight excess; it is then ounces carbonate of baryta in small piocOR, 
and water, mid very deliquesce at. filter^, evaporated by a gentle beat, ozid cry s- with 4 pint muriatic acid diluted with 1 quart 

4219. Carbonate of Ammonia. Tho tollized. distilled water; evaporate to a pellicle or 

.W'litnil (’arf^onate (rs prepared by mixing 4224. ICurezide. This U the jwryura^ crust (see A*V>. 9), and set aride to crysUliue. 

equal parts Hal- ammoniac', powdered and well of ammonia, and consists of iridescent ciys- 4285. Protosdde of Barium. This is 
dried, uml dried carbonate of soda, and sab- tals, which reflect a beautiful ffreen color, out the oxide of barium or baryta. (See Xo, 
liming, by a gradually increawed heat, from transmit an equally fine reddim -purple color. 398.^.) 

on eanhon ri’tort into rv refrigerated receiver. it is obtained from alloxan, a substance 4230. Peroxide of Barium. The per- 

4220. Seaquicarbonate of Ammonia, formed by the action of nitric odd on uric oxideor is prepared from pure baryte. 

This is tho commcrctnl carbonate of ammo- ^cid. heated to a full red heat in a porcelain tube, and 

nia, and U prepared as fcdlows; Sal- am mo- 4225. Iodide of Ammonium. Place exposed to a stream of pure dry oxypn gas. 

niao, or puro eomtiiercial Rulphate of ammo- a portion of iodise in a flask with a littio wo- Instead of^ baryta, its nitrate may be used, 
nia, find chalk, equal parts, both dry and in ter; add to it a solution of bydrosulphurct of but the nlfrous fumos must bo allowed to 
powder. Mix and sublime from an iron pot, ammonia, until the mixture loses iU red pass off entirely before applying the oxygen, 
into a long earthen or leaden receiver, well color, and is turbid from the separation of 4237. Sulphuret or Bammi. Calcine 

cooleil. TU« receiver is usually fitted with a sulphur; by shaking the flask, the most of “id reduce to powder 2 pounds sulphate of 
movoablo lead cover, secured by a water-joint, the sulphur will form into a moss. Pour off baryta, mix it with 4 ounces finely powdered 
aud liaR an open lead pipo iu tUo bottom, to the liquid, and boil it until all odor of sul- charcoal; submit the mixture for 3 home to 
allow tho liquid products of the distillation to r^uretted hydrogen and of ammonia is lost. a low white heat in a covered crucible. When 
drain into a second receiver. When made ^en filter it. and evaporate it. constantly cool, powder, and boil for 5 minutes in 5 
of tliQ impure sulphate of ammonia, it must stirring, over a flame, until it becomes pasty, pints water; decant the clear, and repeat 
be te-sublimed in iron pots, furnished with and then in a water- bath until it forms a dry the operation with 3 pints more water; unite 
leaden heads kept cool. A little water is salt. ( (7. S. IHs.) the liquors, and crystallize by cooling, 

cunimonly introduced into the Eubiiming pots, 4226. Ammfmixim 4238. Carbonate of tiifihift. Precipi- 

to render tho product trauti lucent. Tho neat Saturate 2 parts of common water of ammo- tate a solution of sulphate of lithia, by a 
is usually applied by means of a common nia (specific gravity 0.950) with sulphuretted a^ng solution of Besquicarbona'je of ammo- 
fiimacc, 6ut a Rtcam or water bath is prefera- hydrogen; and add 6 porta of the same am- collect the precipitate, drain and press it, 

ble, as the temperature required for this pur- monia. To this mixture add 2 parts of sol- wash it with a little rectified spirit, ana diy it. 

pose does not exc'cod 200^ Fahr. pbur, and the product of the distillation of 6 Dissolve in boiling water, and crystallise by 

4221. Bicarbonate of Ammonia. The parts of prussiate of potash. 3 of sulphuric slow evaporation. 

commercial carbonate reduced tufine powder, acid, and 18 of water. Digest till the sulphur 4239. Sulphate of Lithia. Finely 

and exported to tbo air for 24 hours, becomes is no longer acted on, and the liquid becomes powdered petalite, 1 part; fluorspar, 2 parts ; 

a bicarbonate Fp<mtancously. It can also yellow. Boil the liquid till it becomes color- mix, odd oil of vittiol, 10 parts, and heat the 

be obtained by passing a stream of carbonic less, filter, evaporate, and crysUdlize. mixture as long os acid vapors are evolved, 

acid gas through a solution of the sesquicar- 4227. Bromide of AmTr,nT,y^^Tr, For The residuum must bo dissolved in pure water 

bonate until saturated, and drying the crystals the preparation of bromide of ammonium, ommonia, boiled, filtered, tbo solution 
which form without heat. bromine is added very groduidly to ^uted evaporated to dryness, and tho dry mass 

4222. Muriate of Ammonia. Also ammonia. Tbo ensning reaction produces heated to redness. The matter Jcit is pure 
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sulnhQto of litbia. {Bcr-cUus.) 

Pctajito or kSpoMfi/micwc in a niinoral found 
in Tatious parts of Europe, al^i ia Massa* 
cUu so tu an a Con ncet i cut . ( Ho oih . ) 

4240. Carbonate of Manesia. Tbcro 
aro two simple carbonates of magucsiOp tho 
bearj and the light. 

The hcavfj carbonate U prepared lh>tQ a 
aattiratsd solution of snlphato of magnci^ia, 1 
part hy measurer water, parts; heat to the 
WUnc point, then odd cold saturated solu- 
tion 0? carbonate of soda, 1 part ; boil, with 
constant agitation, till efferTOScenco ceases, 
then add boiling water, 100 parts< agitate well, 
decant off tho clear liquid, drain, aud wash the 
precipitate with hob water, in a Uucu cloth, 
and ^iah tho drying by heating it In an iron 
pot. 

The light carbonate is obtained from 4 
onnds sulphate of magnesia, and 4 pounds 
ounces carbonate of soda, each separately 
dissolred in 3 gallims water. Ulx and boil 
the liquors, constantly .stirring for 15 minutes; 
after subsidence, decant tho clear, wash the 
precipitate with boiling water, and dry it. 
The carbonate of magnesia of commerce is 
nsnally mode up into cakes or dice, while 
drying, or is permitted to drain and dry in 
masses, which aro then cut into sbape.s with 
a thin knife. It is powdered by rubbing it 
through a wire sieve. (Coolcfj.) 

4241. Sulphate of Sfa^eala. This is 
tho well-known Epsom salts of commerce, 
called aher tho saiiuo springs of Epsom, in 
England, from the waters of which it was 
originally obt^cd. It is prepared ou the 
large sc^o from Dolomite, or magnesian lime- 
Btone. Heat the mineral with sufficient 
dilute eulphuric acid to convert uU It.s car- 
bonate into sulphate of Ume, watih out ulL 
the sulphate of magnesia with hob water, 
and, after defecation, evaporate and crys- 
talhze. 

Or, from bittern. Boil the residual liquor, 
or mother-water of sea-salt, for some hours, 
skim, aud decant the clear, then concentrate 
by evaporation, and run tho iiolution into 
wooden coolers; in 1 or 3 dara ^ part of 
Bpsom salts will have crystallized out. This 
is called sinales. "By re -solution in water, 
and re-cry etauization, doubles, or Epsom salts, 
fit for the market, aro obtained. 

4343. Sulphuret of Magnesia. The 
sulphide, or sulphuret, is prepared by fusiug 
together, in a covered crucible, 5 parts cal- 
cined magnoaia nod 4 part a Rulphor. 

4343. Chloride of Magnesium. Dis- 
solve maguedia in muriatic acid, evaporate to 
dryness, add an equal weight of muriate of 
ammonia, project tho mixture into a red hot 
platinum crucible, and continue the heat until 
tranquil fusion is attain cd. Pour out the 
fused mass on to a clean stone; and, when 

solid, break it into pieces, aud transfer to a 

warm, dry bottle. {Cooletj.) 

Or: Dissolve magneria in muriatic acid; 
evaporate to a sped ho gravity of 1.384; and 
put it, white hot, into a wide-tumuhpd flask 
to cryatalllzo. (Parw Codex.) This chi ori do 
of magnesium U also called hgdrochloraie or 
muriate of mag)icsia. 

4344. Acetate of Lime. Xontra)i;:e 
acetic acid with prepared chalk («cc jV’o, l'^l>3). 
filtor the Bolutxou, evaporate by a gentle beat, 
and allow to crvJ^t.illizo. 

4345. Chloride of Lime — called .also 
kypoclUorito and oxf/miiriate of lime, bhachhu/ 
poiC'lcr, ami chlorinated lime — in seldom, if 
evor. iniulo on the small scale, ns it tan Im 
purchased of tho large manufacturer of lietter 
quality aud cheaper than It etmld possibly ho 
made by tho dnxggist. On the large scale tho 



cdilnrino is generated in leaden vessels, heated 
l>y f^tcfiTii, and the after passing through 
wat«T, in r<»nTt'yrd hy a leaden tubo iulo art 
apailuieuV built of sUicions sandstinie, .ami nr- 
j5uig'*d sb 1*1 VOS or trays, contahiiiig 

I'M'j^h'sliwkrd linu', iduofd ono above another 
al»out AU iiu'h aHuiuler. Tlio process must bo 
contimieil Ibr 4 dupj to prinluco a good nrlklo 
i>r cUlorUlo r»f lime. During this tiiiio tlio 
lime is mwimmlly agitatnl by meanu of iron 
rakes, the handles of which pass through 
1 k>xos of lixne placed hi tliu walls of the cham- 
ber. wliicli act as valves. 

4240. CbloriUo of Calcium. Known 
also os itmriate •flimc. Trom tho Btrong af* 
Unity thU salt has lor wat *r, it is mucli used 
for drying gases and also rid ng tho water 
from ethereal nud oily liiialds, in organic 
analyses. For tills jinrposo it is used iu Ibo 
dry state. In its hydrous or crystaUizecl 
form, it is luueli used In Ihn prc|iaia»ion of 
frecriiig mlsinres uith snow. ' Jn ihU caa*, 

(he evaporation need only bo conducted so far 
that (Up whole becomes a solid on ic- 

inovrtl from the fire. For Imth thi.s find lUo 
last- mentioned use it is reduced to powder. 

It is also inurli used as a lest for sulpluirio 
acid, with which il pr'idncc;; awhile pr«;cipi- 
lato iirsolublo iu lutiio acid ; in tho n ctiliea- 
fion of aleohol, and fc»r forming a watcr-batlx 
wilii a high hoilhig point. As a r\ediclne, it 
1ms been given In aonie Rcrofnlona and gland- 
idnr diseases, And hiifl also been used as a 
hatli in the Bainc cases. 

4347. To Prepare Chlorido of Cal- 
cium. To hydrochforio acid, diluted with an 
equal weight of water, mid jjowdcced chalk 
or white marble, in small Tragments, until ef- 
fervescence entiveiy eea^^es, and (ho liquid no 
longer KHldeiis liunus paper, KiUor, evapo- 
irt»i‘ In mie half, uod set itn4do toorystalHre. 
Then collect tho crr.sUls, dry them by pros- 
emo bctvncn bibulous paper, and keen iu a 
stoppered bottle. Tho niolher-liqnhl will 
vield inoro crystals by furl her evaporation. 

4248. Hyposulphite of Lime. Sliuik 
5 ounces hmo with enough water to inako 4 
pints, boil up with 10 ounces of fiowers of sul- 
phur, ami pass into tho solution snlphnnms 
ftcid pas (free from corboido acid) until it has 
Womft fulurlc^s. Theu (liter and evaporato 
to c ry s l ?dl I zaliou, a L a I o m peva tn r o tn >t c xo ecd- 

ing I hP Fnhrenh r»U. Another way to preparo 
this salt is to mix 41 ounces (by weight) «if a 
solution of fused chlorido (if calcium of 1.238 
specific pravlly, with a warm sohilion of 35 
ounces hyp<»sulphHe of noda in 30 ounces 
water; evaporate to 38 ounces, and mmr olT, 
while warm, iVoru tho crystals of chloride of 
sodium ; Mien allow to eryslallizc, and purify 
tho ervshthi bv re solution. 

43 49. Cobalt, .V metal found r: v:ca 
assneiati'd *ahh avvenic and other in dais ; jUfo 
present III inrlcorie ir<»n, U is white, brPMe, 
nod docs not. <haiige In M.o air; 1ms jv high 
nndting point, and U slrongly niagnetic, 
Sp^c'Uic gravity f*. 5. (Co'dni ) 

4250. Nitrate of Cobalt. Un.s may bo 
obtained bv <li>''olvjng iiu'inllic cobalt in 
nitric mid. uml eolledhur Mu* crystnls. The.^o 
crystals iiio ready (uduble in xuitrr ; of a red 
color; dellqucsmit. ami melt below *2V29 
Fuhr. At A higher beat, uilrcJiis fumes aro 
giveu ol!, imd peroxide of cobnU rcumiDs- 

4251. Chloride of Cobalt. Dissolvo 
carbonato of cobalt in muriatio acid ; the so- 
lution doposita ro»o-colerod crystals oQ fttand- 
jng, which coutaia water. By evaporating 
tho solution, auhydroun blno crystals of the 
chlorido aro obtained. (Cooley.) 

4253. Carbonate of Colwilt. This i» 
precipitated IVum a solution of nitrate of co- 
balt, liy cnrbonnlo of pol.wa, producing a 



alo p each- colored powder, soluble in ncuis. 
Cofdcy.) 

4353. Acetate of Cobalt. The acetate 
is obUdued by dissolving carbon iiLe of cobalt 
i n ac die acid. A cd ?i tc^ of co h nl c ftu i n 5 a .-^y m- 
pathetie iuk. (.SVe An. ^fHO.) 

4254. Manganese. A hard, brittle, 
CToyish-whito metal, very easily oxidized, 
fuses with diincully, un a (Tec ted by cold wnt^^r, 
but dissolving freely ia UUuln sulphuric acid, 
evolving hjdrngcu gas. U Das a specific 
gravity of 8.013. It is obtained by calci- 
nalUm in a crucible, at a stnuig heat, of 10 
parts by weiglit of an oxide of uianganese, 
iimilo into apaslowith oil, and combined wilU 
1 p.arfc (^alciuod borax, 

4355. Foroxiil© of Manganese. Tho 
hi nek oxide is tho only o.Tido of mangane.so that 
j.s directly <mi ployed in llio art-^. lb is a plcii- 
fiful ininoml proclucticiii in a crude sta^e; and 
is purjQcd by priiiding Iho mUivo ml acral or 
vyn'luHio In niilD, ai'd removing tlio earthy 
lu.altor h v washi n g. X'h o b l ackes I sample s aro 
estcemej tho host. 

4S50. Alum, The alum of coiumerco ia 
A Rclphalo of almnina and potossn, obtained by 
lixirialiou (see Xo. 33) from crude rilum ore, 
or schist. It is obtained in largo crystals, 
pliphlly 0 fill no^ce lit- It is npphocl in the arts 
I o a gre a t T iiri r ty r > f p u r n uses. IV heti < l c pri ved 
of its water of crysiallizutioii by heat, it be- 
comes bnrni or dried <thi7n. Pure red or roche 

tnigiiuilly importfulfroni Italy, where 
it is fun ml In a imlivo state. This has a red- 
dish tinge, which extends mere or less through 
tho crysta)?5. 

4257. Hydrato of Alumina. Dissolve 
ftliim iuC liines its weight of boiling water, 
add a solution of carbonate of potassa, iu 
sbglit excess, agitato tho mixture for a few 
minntos, ami then allow it to repose. After 
a lime, pour Uie c b-ar supernatant liquor from 
Uie precipilat() or sediment, and wash the 
latter three or four times with topid distilled 
or Boft water, i^ext collect tho precipitate 
on a fmo calico filter, and again wash it with 
tepid water, Wlieii it has drained, press it 
hot ween bibulous paper, and, lastly, dry it 
eitbor without heal, or at a teuipenvluro not 
higlier than 1*20^ to 130^ Fidir. Tho product 
i.H a soft whilo p(»wtler. (Cooley.) 

4258. Ace ta te o f Alumina. A dd a solu • 
tioa of acetate (d‘ baryta to uiioUivr of sul- 
phate of almnina. and iiUer. Or, add 5 parts 
nliiiu toU parts .^iignrof lind, each being lir?'t 
ilissolvcd soparnUdyin hut water, and nll<*w«l 
to cool beforo mixing ; derm it the rle.ar ikinor. 
Tho jniro ace la to U mndo from pure hydrato 
of alumina, bv digiwtiug it iu cold, strung 
neetic acid, uulil tlie InUec is satumteO. By 
pponUmeous ovnporatiou long tnvnspareul 
crystals form. 

4259. Sulplifito of Alumina. Saturate 
dllulo Huljihurie .acid wilh liydiatool olnuilna; 
CTPpornte aud cryj^tRlIire. 

4200. Butyxino. An oily (Inhl obtained 

from blitter. rlarilicd tmttor in a por- 

(<4iiiu v(‘sKol, nl a loat u( for some days; 
civrelullv colb’rt Urn oily portion wlnvh Kvpa- 
rides, and iigihUc it with ;m equal weight of 
ivUsolul(' filvolu'l fur 21 innirs. then pour off 
the d»*ar ;md cvnitorulc. \rn\t the oily re.'^idu- 
uin wilh a liulu vurbomiioor jimgucMato i'> 
move any free tu iil, ami wash </tT llio bulgratc 
of mrn/ncsia Mins formed with water: next 
heat tho remaining fatly matter in alcohol, 
filter, and evaporato, to obtain the liutyrine. 

4201. B r omino. A d urk reddi e fa • c olored 
ll(|iiid, having an odor tosembling chlorine. 
U freezes at — 4^\l>oils at about VdtP Fahr., is 
very soluble hi ether, less so In alcohol, and 
only slightly so in water- With hydrogen it 
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ft). ins hi/tlrohroinic acul. an<l, Ts illi tim 
rniupouinh rallrjl lromuiejj or iitdrobro- 
MATES. It is (ibtalnrtl follows: A cTirrent of 
clilorino is pnssrd Ihrougli Uio udcryi^taUlf&blo 
rojiidmnu of spa-watiw, calloil which 

then asHum«»s mi ornn^o tint, in coneeqncDce 
of bruiiilijo hv'uifi sob freo from itscumhjnotiotiHj 
STiIjiliurio other is then npitAtod wiU^ it, and 
tlio mi:^tiiriJ allowed to sraml until the othtreal 
portion. 1101(11111? tho bromine in Poiutioo, floats 
upon the surface, liy decan tin^r, and craU' 
oiating tlio ether, a cniclo bromine may bo 
obtained at once, To pet it |mre, the ethereal 
solution is care fully decanted, and apitated with 
a solution of polassa, by which means bro- 
mide of potassium and bromato of potash aro 
formed. The wholo is next evaporated to dry- 
ness, and submitted to a dull red beat; the 
residuum is then powdered, tinxccl with puro 
peroxide of jiimieanese, and placed iu a retort; 
aiilpliunc neid, diluted with half its weight or 
v/iUer, is now pouted in. Hed vapors imrno* 
(lUUely arise, and condense into drops of bro- 
miiu', and urn coUeeted by plungiup tho neck 
of tho retort to the bottom of a small receiver 
coiitaininp cold water. The bronOnc fornisa 
slratuui beneath tho water, and may be col- 
leeted and further purified by dislillatiou from 
(1 ry c h I ( iri do o f cal ci u m . ( ( 'oo ky. ) 

4262. lodido of Cadmuim. This is 
prepared hy mixing indiiio ami cadmuiui filiuffs 
IU a luoist state. This is freely soluble in 
wal.cr or alcolml, and may ho »n)'stiiliiioil by 
evaporation from ether Rolutipn, in largo 
whili^ hansparerit crysfniK. (U. S. /W.w.) 

4203. Bromide of Cadmium. This is 
inado Itoiii cududnm lilin^s and bromine, in 
tho Aaruu manner as llie iodide of cadmium 
fioiii iodine. It consists of long, white, eflio* 
reseent, cryslnllino needles. 

4204. Hydriodate of Quluiue. To a 
concentnvlod solution of neutral sulphato of 
quinine, add, drop by drop, a coucentrated 
solution of iodide of potassium; drv tho prccl- 
pitiilo in (ho sharh^; <ir, heat (ho Imitid nearly 
to (ho boiling point, and allow it to eryataf- 
lizo. 

4206. SiilpLafco of (iuinino. This is 
llio dj^ulplmto ofmuulu. lloil troy ounces 
cuunady poivdrrea yellow cimhoun, in lU 
pints ol nqior conlnluiiiR li troy ounces mu- 
riatic acid, and slrniii (hrough muslin. Boil 
tho K’siduc twice auccossivHy with tho wino 
qiianlity of water mid acid as before, aud 
st.iain. Jkiix tho decoctions, and, whilo tho 
liquid is lint, ynidually add 5 troy ouncfs 
finely powdered iime, previously uuied with 
S phiU of water, CMtialantly until the 

quinia is coinphiUdy pvocipilated. tVadi tho 
piccipiLula miiIj di>‘t,illt*d war or; ami, having 
i^rosoil, dried, ami powdnrial it, digest it ill 
maling alcohol. I'nur oil (hr; liquid, and 
repoab tho digeUom Meveral timej< until tlie 
nlcolnd is no lon^jor lendereil latter. Mix tho 
liquids, and distill off tho alcohol until a brown 
viscid TJiasa irnialiM. q’nuisfer It to a Kiiltahle 
vosseb and pour U|)ou it 4 pints distilled 
watiT; ami, having luxated tlo> mixture to llo* 
boiling point, add as much foilphuriu rund as 
may bo iiecMissary to dissolro iho (|uiuia. 
q’heii Add II troy ounces animal charcoal, b<iik 
for 2 niinute^j, filter while h<4., nnd set it aMde 
to eryat'dlize. .Sliould tho liquril beforo liltra* 
tiou be entirely neutral, ncidulato it very 
flighMy with snlphurie acid; should it, cm tho 
cuntrary, changu tho color of lituius paper to 
A bright red, add more eliarcoal. Separate 
Iho errstah frtmi tho liquid, dl.^solve them 
in boiling diatillcd water slightly aeiuulutcd 
with flulphurio ac*id, mU a little animal char- 
coal, filter tho soIutioT), nnd S'd it pd *e to 
crystaUize. I<astlydiy the crystals on bihu- 
Joua paper with a itcnilei heal, anil keep them 



iu .a well -slopped Ooltla. Tbo mother- water 
limy bo iiimlo to yield an additional nuAUtity 
of flulphalo of qulnia by precipiUung the 
ouriila with water of nmtnonia, aud treatiug 
Uio precipitate wUli distjllwl water, anlphunc 
noid, aud animal charcoal. M before. ( If. S, 
Ph.) When piuo It fomts light, delicate, 
white noodles. It la entirely irolable in hot 
water, aud more readily so when an acid is 
present. Precipitated by aiumonia, the re- 
fhluary liquid, afler eva|K)raUon, should not 
taste of Rugar. By a gentle heat it loses 8 or 
ID uer cent, of water. It is wholly cou^utned 
by Wat. 1 f ehloriuo bo flr»t added, aud then 
Ainmmii.a, it le^eomea green. A solution of 10 
gr.tina In 1 fluid mince distilled water, and 2 
or 3 drops of aalphurio ncid, if decomposed by 
A solution of I ounce carbonate of aodo, in 
two waters, end heated till the precipitate 



shrlitka and fuses, yields on cooling a solid 
mass, whirli, when dry, weighs 7.4 grains, 
And in powder dissolves euti rely in a solution 
i>{ oxaliA acid. 

4200. Tests for tlie "Purity of Sul- 
pliatoof Quinine, This salt is frequently 
ndiilterated with slareh, magnesia, gutn. 
sngar, Ac. The firstthree remain undissolved 
when (he salt is digested in spirit; the fourth 
Is dissolved out by cold water, and tbo lost 
mar ho detected by proeipitaling the quiniue 
b^ liquor of potassa. and dissolviRg tbo pre- 
cipitAto in Innling alcohol; ciochooa crystal- 
lises out as the soluMon cools, but iho qiil- 
nine reiiiains in the mother liquor. (Cooley.) 

Dr. Siouelon proposes a test for iho presence 
of salicine in sulphate of quinine. He em- 
ploys three kinds of sulphurio acid— vis. r iho 
fuming, pnio concentrated acid, free from 
arsenic and nitric acid; ordinary concentrated 
Riilphurio acid of coniinorce, containing a 
it ace of iiitrio acid ; and, lastly, sulphuric 
acid, to which, purposclv. idUio acid IiaJ been 
lulded. Watch glasses baring been placed on 
a sheet of white paper, and a drop or two of 
tho acids aliova referreil to (each In a «»parato 
gloss) having been poured iberei^, a few crys- 
tals of siilpbato or quinine are put on the 
ncid; if pure, there U uo coluratloo; but, area 
with 1 per cent, of saliciue, Iho two (irst- 
iiam«*d acids eauso a distinct red coloration, 
which does notensna with tho arid containing 
nitric ncid. This latter acid i-i not even coU 
ored by pure sal lei nr. 

4207. Acetate of Morphia. Tbo 

nrrtalr of morphia of coinnierccis usually in 
1 1ni form of a whitish powder. And is preparoil 
by the mere rvAporatton of (ho solution to 
dryness by a grnllo heat. Buriiig Uiu process 
a portion of the acelio add l.i dissipate?, n::d 
ben re this preparation is seldom perfectly 
soluble iu water, unless It bo slightly acidula- 
ted with acetic acid. It h prejuired by dis- 
solvin.'T 0 drachms morphia in 3 fluid drachms 
acelio Add apoeific gravity diluted with 

I fluid mincer dUtilleu w*atrr; cra^wrato 
gr-nll,v. nnd crystal I ire. 100 measnres of a 
solution of 10 grains hi i fluid ounce water, 
nnd 5 minima of acetic add, healed to 212®. 
and decomposed hy a very slight excess of 
aninirmiA, yield by agitation a precipitate, 

hieh. in St hours, occupies 1D4 measures of 
(lie liquid. 

4208. Opium. Tho juico obtaincul by 
culting the itnripo fruit of tho wbito poppy, 
and hardened hr exposiito to tho air. It 
ridds several alknlold-i, the principal of which 
H morphine. Tho bc.d opium comes from 
Smyrna, in Turkey- Some times tho com- 
mercial articlo l.s found adulterated with 
varimis .mhstances iu onler to iucrcaso its 
w^'iqht. 

4260. To Test the Streogtlx of Opium. 
Takn 23 gmtus quick I lino made into a nilUt 



with water, boil in this 100 grains opium, and 
filter the solution while hot; saturate tho 
filtrate with dilute hydrochlorio acid, aod 
then precipitate tho morphia by the addition 
of liquor of ommonia, nuy excess of tho latter 
being expelled by heat. Collect the predpl- 
(nlc, dry, and weigh it; the weight in grams 
will represent tho percentage oi morphia in 
tbocainpiaof opium tested. (Cotrerfe.) 

4270. To Teat the Purity of Opium. 
Macerate 100 graius i^ium for 24 hours in 2 
fluid ounces water; niter and express tho 
residue; then precipUalo with a solutioit of f 
ounce carboimte of schIa in 2 fluid ounces cnbl 
wa(er; gcnllr heat tho preclpitalo until it 
fuses, then cool and weigh it. It should 
weigh at least JO grains; and, when pow- 
dered, bo entirely solabla In a soluUnn of 
oxalic Acid. 

4271, Chloroform. A thin, colorless 



liquid, of agreeable ethereal odor, aod sweetish 
but slightly acrid taste. Its c-pccifio gravity 
(water standard) U 1.4D, and llio tpccifio 



gravity of iu vapor (air standard) Is 4.2. It 
kiudics with dimeuKy, bundog with a green- 
ish flamo, and gives a dull, smoky -yellow 
color to tbo flamo of alcohol. It occupies a 
prom incut place among tUo antcstheUcs («nli- 
stauccs used to pnxluco iuscnsibilily to pain 
by iuhaling them), but has In later (iiae-i 
been, to a certain extent, superseded by 
nitrous oxide, (.^es Xo. 4D0D.) E.xtpmally 
applied, it H refrigeraiit, soothing, and allays 
paiu. It neither reddens nor bleaches litmus 
paper. 

4272. To Obtain Chloroform. This U 
prepared on tbo largo s<*ale, hy mixing, in A 
capacious retort or s(ill, 4 pounds chloride of 
lime, 12 pounds water, and 12 fluid ounces 
reotifled alcohol ; dUtill cautiously as lung as 
a dense liquid in produced, which smks in aud 
separates from the water with which it posses 
over Separate tho lower stratum of cliloro- 
form from the water, agitato it wilh a iitOo 
fmlpburio acid, and distil) it by tho heat of 
a water- bath from carbouate of baryta, 
(ilumav.) 

4273. To Obtain Bure Chloroform. 
Place in a capacious still 3 giillons water aud 
30 fluid ounces rectified spirit, and raise tho 
temperature to 100® Fahr. Add 10 pounds 
chkrituikd lime (slairked lime saturated with 
chlcrino gas), and C pounds slacked lirue, 
mixiug thoroughly. Apply beat, which must 
be wiUidiawn as soon o-s distillation has com- 
menced, and distill GO ounces; agitato It with 
4 gallon water, aud allow the crude chi orofomi 
to settle.. Separate ami wash the chlorofonu 
with 3 fluid ounces distilled water, repeating 
this operaUon 3 limes, each time wltn fVesh 
distills water. Bext agitate the chloroform 
for 5 roinutos with an equal volume of sul- 
phuric acid; when settled, transfer the upper 
uLratum to a flask coataluing 2 ounces cblondo 



of colduiu in small pieces, and | ounce per- 
fectly dry slacked lime. Agitate tboro uglily, 
and, after au hour, distill the pure chloroform 



over a water-bath. Keep in a wcll-stoppercd 
bottle, in a cool place, luo U. S. Pispousato- 
ry bos transferred this from the Brilisn Fliar- 



S. Pispousato- 



mocopfEia, consequently avoirdupois weight 
and Imperial measure are adopted. 

4274. To Burify Commercial Chloro- 
form. To 102 troy ounces commercial 
chloroform add 17 troy ounces sulphuric acid, 
occasionally shaking during 24 hours. Sepa- 
rate the lighter liquid and mix it with 6 fluid 
drachms strouger alcohol. Then add 2 troy 
ounces carbonate of potassa, previously heat- 
ed to redness, aud rubbed into i>owdcr while 



ed to redness, aud rubbed into powder while 
wann. Agitate thorougldy and distill to dry- 
ness. Keep tho distilled liquid in well-stop- 
ped bottles. (IT, S, Ph.) 
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4275. Testa for the Purity of Chloro- 
form. Its spwiftc gravity should not bo 
le^ than 1.4Wj nor more than 1.494; and 
should boil at 140° Fahr. ‘^Then dropped 
into water, it sinks in transparent globules 
without milkiness. When mixed in a bottle 
with an equal hulk of sulphurio acid, it should 

roduce no warmth ; and after standing for 24 
oun, neither liquid should be discolored^ or, 
at most, a faint yellow tingo imparted to the 
lower or acid stratum; more discoloratiou 
than this would denote the presence of em* 
pyreamatic oily matter. When evaporated 
on a porcelain plate, it leaves behind a slight- 
ly aromatic odor, hat free from pun gene r. 

4276. Chloral. Chloral is an oily li- 
quid, possessing an ethereal emell; it is solu- 
bio in alcohol, ether, and water, but its solu- 
tion iu the tatter rapidly changes into a semi- 
solid crystalline mass of hi/draU of chloral, 
soluble in a larger quantity of water. Chloral 
boil;^ at 202°, and has a specidc gravity of 
1.502. 

4277. To Obtain ChloraL Place an- 
hydrous alcohol in a tubulated retort, and 
pa5ivS dry chlorine gas through it, at dxst in 
the colJ, but afterwanls with the application 
of a geuUe heat. As soon as the chlorine 
passes undecomposed through the liquor at 
the boiling temperature, the process is com*- 
plete. Un coojmg, too uquiu m the retort 
sulidifios, forming a crysialhue moAs of hydra- 
t*Hl chloral This must be melted bv gentle 
heat, and aptated with thrico iu volume of 
oil of vitriol, when, on increasing the heat a 
little, an oily stratum o( impure chloral will 
rise to the surface. This must bo removed, 
boiled for some time, to driro off some freo 
bydrochlorio acid and alcohol and next dir- 
tilled with an equal volume of oil of vitriol ; 
lastly, it must be roctliled from finely-pow- 
dered quicklime, Htopping tbu process as soou 
as tbo surface of the iime becomes dry. Tho 
chlorine is best intro<lnced by a tube inserted 
into the tubulatnre of Uie retort,. and a long 
tnbe, bent upwards, should be connected with 
the beak to convey away the bydrochlorio 
acid gas extricated, and to allow the volatil- 
ized alcohol and chloral to condense and fiow 
bock into tho retort. 

427 S. To Purify Hydrate of Chloral. 

There is porhups scarcely a liquid in which 
chloral hydrate is insoluble at ordinary tem- 
perature ; four parts uf it dissolro gradnaily 
m one part uf water, the eolation crystaUizea 
at 32° Fahr., hut not iu well formed cryst^a. 
Alcohol and ether dis:)olvo it to such an ex- 
tent that it likowisQ does not crystallize well 
on evaporating these solvents; obsolute al- 
cohol mudt bo excluded, because it combinee 
with chloral. Chloroform and beozole are 
well adapted for recry stall! ration, but the 
first is too dear, and the last cannot be entire- 
ly removed iiom the ctrstals. The same 
holds good for most other fionld Bolvents, but 
uniformly satisfactory results are obtained 
with bisulphide of carbon; 45 parts of it dis- 
solve at 60° to 65° Fahr., but 1 part chloral 
hydrate; it precipitates ethereal and alcoholic 
solutions of the tatter. But at temperatures 
below tho boiling of bisulphide of carbon. 4 
to 5 parts of it are sufficient for diaeolving 1 
part chlurol hydrate. If allowed to cool 
slowly, beautiful crystals, often an inch in 
lengtn, are obtained, easily collected, and 
readily freed from the last traces of the sol- 
vent by exposing them in thin layers to the 
air. (tluchjrer.) 

4279. Sulphuric Ether— also called 
oxide of ethul—U a colorless, tron^arent, 
very limpid nnid, having a peoetracing and 
agreeable amell and a burning taste. 

4280. To Obtain Sulphuric Ether. 



Pot 2 pounds rectified spirit into a re- 
tort, and adds pounds mphuric acid ; place 
the retort on a sand-bath, and apply heat so 
that the liquor may boil os quickly as possi- 
ble, and the ether paas into a receiver cooled 
by ice or water ; continue to distill until a 
heavier fiuid begins to pass over ; then lower 
the beat, add another pound of spirit, and 
distill as before. Mix the distilled liquors to- 
gether, pour off the supernatant portion, add 
I ounce carbonate of potas^^a (previonsly igni- 
ted), and agitate occasionally for one hour; 
finally, distill the ether from a largo retort, 
and keep it in a well-stoppered bottle. This 
ether shonld have a specific gravity of .750. 

It is recommended to mix only a portion of 
the alcohol at first with the acid, and m soon 
as it reaches boiling point (about 280° Fahr.), 
add the remainder only fast enough to re- 
place the fioid aa it disulls over; also not to 
allow the beat to exceed 286°. 

Another method is. to heat tho snlpburic 
acid to 280°, and then introclncu tlio alcobul 
in a fine stream, by meann of a tulro with a 
fine lower orifice, introilnced thri>agh a cork 
fitted to the mouth of the retort; a ther- 
mometer being odju.^ted in a .'Similar manner, 
so that its bulb is immersed in the coutcou 
of the retort. By thin means the danger of the 
heat rising above 286° is oliviat^. 

4281. Stronger Ether. Officinal 
Fortior. Take 3 pints each of ether and water ; 
shake thorn thoroughly together in a bottle ; 
and, when the water has subsided, separate 
the ether firom it, and agitato it well with 1 
troy oonce each of chloride of calcinxn and 
lime, both in fine powder. After standing for 
24 huun, decant ether Into a retort, with 
a Liebig’s condunser, connected with a receiver 
eurroQuded by ice-cold water, and distill 14 
pints stronger other, which should bo of a 
specific gravity not exceeding .728. 

4282. To Purify Ether. Ordinary ether 
is purified by fint agitating it with 2 or 3 times 
iU volnme of distilled water containing a few 
grains of carbonate of pota.ssa, or a few drops 
of milk of lime ; and, after decantation, again 
agitated with a like quantity of water only. 
Tni.s may be nsed for inhalations. The washed 
ether is afterwards digested on chloridoof cal- 
cium to deprive it of retained moisture. 

4283. Caationa About Ether, The 
vapor of ether is very iofiammable, and when 
mixed with atmospnerio air it forms a vio- 
lently explosive mixture. The density of 
this vapor is 9.586, that of air being 1, hence 
it rapimy wnha, mid frMuently accumnlates 
In the lower parts of buzluings, especially cel- 
lars which are badly ventilated. Every crack, 
every Mint in the floors of roomi*, tho space 
beneath doors, Ac., offer a road for the pass- 
age of this vapor, which, though mvi^ibfe, as 
surely runs out of erery orifice, and finds its 
level, as a stream of water would do. The 
only remedy ie thorough ventilation. Many 
eenous accidents have arisen from this cause ; 
a light carried where such vapor is present 
causes au exploaon. 

4284. Oxone Ether. By o^tating other 
in a flask with binoxide of banum, adding 
nadually perfectly pore ami very dilute 
Eydrocblorio acid, occasionally cooling and 
•ubeequently idlowiug the e^er to settle, 
we obtain a liquid which baa been recom- 
mended aa a diainfecting, bleaching, and 
cleansing agent, and as a test for c^omic 
add, which it instantij toms indigo bine. 
According to Boottger. this docs not cont^ 
ofone, but binoxide of hydrogen, which is 
equivalent to it 

4280. Testa for the Purity of Ether. 
Pore ether should be neutral to test paper; 
vaporize totally when exposed to the air; 



when shaken In a graduated tube with half iU 
volume of a concentrated solution of chloride 
of calcium, its volume should not be lessened; 
water should dissolve only iV its volume of 
ether, and remain transparent. Bit carbon- 
ate of potaxa or tannin shaken with ether in 
a test-tube will become moist or form a syrupy 
solution, In case any water ia present. The 
presence of alcohol is shown by shakmg the 
ether with water, its solubility in water being 
the greater in direct proportion to the quan- 
tity of alcohol which it contains. 

4286. To Find the PerceotaM of 
Ether in a Mixture of Ether and Al- 
cohol. By iLsci!rtaji)ing tho npeoitic gravity 
at 60^ FaJir. of a mi.Tturi' of eth«r and alei)hol, 
tho following tivblu will give the percentage 
of absolute ethur cuutained in the mixturo ; 
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4287. H itric Ether, Tak e 50 p arts nitri o 
acid, specific gmrity 1.375, dissolve in it 2 or 
3 ports oitratu of urea, and add 50 pares alco- 
bru. Distill until ^ of the whole has passed 
over; agitate tho distillate with a little water 
to separate the ether, and preserve the heavier 
portion. It has a specific gravity of 1.112; 
Its vapor H explosive when strongly heated, 
consequently great care U necessary in the 
distillation, to keep the heat down to the low- 
est working point, and to distill only small 
quantities at a time. (Millon.) {See direetiona 
for Stdohuric EtheTf ia .Vb. 4200.) 

426o. N itrous Ether. K itrons or hypo- 
nitrous ether hoe a pale yellow color, boifs at 
62° Fahr. ; at 60° its specifio gravity is .947 ; 
it is very volatile. Take starch, 1 part ; nitric 
acid, specific gravity 1.30, 10 parts; alcohol of 
^percent., 2 parts; water, 1 part ; introduce 
the starch au& acid into a capocioas retort 
connected with a wide tube 2 or 3 feet long, 
bent at right anglei^, and terminating near the 
bottom of a two- nocked bottle, contmning tho 
alcohol and water mixed together, and sur- 
rounded with a freezing mixture or very cold 
water. The other ueck <>f the bottle most bo 
connected by a wide and long glass tube, with 
a good refrigerator or condenser. The heat of 
a water-bath mu&t be cautiously applied to 
the retort, when pure hyponitrous acid will be 
set free, and. passing into the oJcohol, will fohn 
hyp unit rite of oxide of ethyl (ether), which 
will distill in a gentle stream. The tube con- 
necting the retort and bottlo must bo cooled 
by means of a rag or moist paper, wetted from 
time to time with ice-cold water ; for if tho 
tnbe and the alcohol be not carefully cooled, 
the latter becomes spontaneously not, and 
boils violently, when the product is vitiated. 
This process is very productive and economi- 
cal, and yields perfectly pure hyponitrous 
ether. (Liebig.) 

4289. Sweat Spirit of Nitre. This is 
on alcoholic solution of uitrous ether. Tho 
mixture should have, according to the tT. S. 
Phaimocopccia, a spocific gravity of .037. It 
becomes acid by age. 

4290. Hydrochloric Ether. This is 
the chloride of ethyl, and is distilled in a 
retort, from rectified spirit of wine saturated 
with dry hydrochloric acid gas. (Th^nard 
directs equal volumes of coucentrat^ hydro- 
chloric acid and absolute alcohol.) Tho re- 
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tort U connected with a Woiffe'a apparatus, 
tho first bottle of which should be two*thinLi 
full of tepid water (70^ to Fahr,)» and the 
remainder snirounded with salt and ice. To 
render it pcrfc<aly anhydroufl. it must bo 
digestotl on a tew iVagnionts of fused clilorido 
of calcium. {Coolaf. ) 

4291. Acetic Ether. This is a colr>r- 
less fluid, and bears a confide rab I o rcscin- 
b lance to Hulpburio ether, of which it m 
R trictly an acetate. Liebig aasi«i|nw it a speci- 
fic gravity of .rt9 at Fahr., dissolving in 7 
times its bulk of water; Hro mves it asperiiie 
gravity of .806 at 45^, dissolving in S part^i 
water. It is decomposed by alkalies a;»d 
strong acids. (Cookf/.) It is also called 
acotate of rtlii/L 

4292. To Obtain Acetic Ether. Mis 
together 3 parts acetate of potusea (or an 
equivalent quantity of acetate of soda {see Ko. 
60), 3 parts 65 per cent, alcohol, and 2 parts 
stJODgust oil of vitriol. Distill them in a 
glais retort or oarthenwaro still, connected 
with ft well -cooled receiver; agitate the pro- 
duct with a little water, to remove undecom- 
posed alcohol, then digest it with a little chalk, 
to remove acidity, and afterwards with fosed 
chloride of calcium, to absorb water. Lastly, 
rectify' by a gentle heat. (Fovnes.) 

4293. To Prepare Butyric Ether. 
This is tho pine-applo oil of commerce ; and, 
largely diluted with rectified spirit, U the 
pino-apple essence used for flavoring. It is 
prepared from crudo butyric acid saponified 
witn caustic potassa, an<f the resulting soap 
ili stilled along with alcohol and oil of vitriol. 
It ia sparingly soluble in water, very soluble 
in alcohol ; boils at 230^. It U also called 
butifTiife of ethyl. 

4294. Bezizoic Ether. A colorless oily 
liquid, slightly heavier than water, aromatic 
in taste and odor. It boils at 410° Fahr. It 
is preparcil as follows : Take 4 parts DO per 
cent, alcohol, 2 part.^ CTTstoIUzed betuoio odd, 
and I part concentrated muhatio acid; distill 
them together, and. os soon as the product 
turns milky when mixed with water, change 
the receiver and collect the subsequent distil- 
late; Add water to it, decant the ether from 
the surfivco of the water, and boil It with 
water and a little oxide of lead (to separate 
the bcnxoic acid) ; lastly, free it from water 
by allowing it to stand over chloride of 
calcium. Bonxoio ether is also called ber^so- 
ate of ethyl. 

4^5. Formic Ether— also called for- 
miate of ethyl, it a limpid, aromatio fluid, 
lighter than water; soluolo in 10 parts of 
that fluid ; has a specific gravity of .215, and 
boils at 130° Fahr. To obtain it, mix in a 
retort, with a weii-conlcd receiver, 7 porta 
dry furmlato of soda. 10 ports oil of vitriol, 
and 0 parts 90 piT cenL alcohol. The greater 
part will Uistill over by tho heat spontanoone- 
1 / developed, after wluch the heat of a water- 
bath may be applied. Purify it by agitation, 
first wiii milk of lime, and ofterwaws with 
chloride of calcium. ( Cooley.) 

4296. (Enanthic Ether — named also 
<r.nanthijlatc of ethyl, and pelargonic ether 
f{o. 1471)-— is colorless, and has a power- 
fill intoxicating vinous odor. Its specific 
gravity is .862, and boils at 480° Fahr. It is 
obtained towards the end of the distillation 
of feniientcd liquors, especially wines, and 
purified by agitation with a weak solntion of 
carbonate of potaaaa. (Cooley.) This ether 

has the odor of quince, and dissolved in a dnu 
proportion ctf alcohol, forma quince esseT^ee. 

^97. Chloric Ether. This is synony- 
mous with chioroform. Medicinal cbtorio 
ether consists of I part chloroform la 8 parta 
rectified spirit. 



4298. Ethyl. This U a colorless, in- 
flammable gas. of a sptfcific gravity a little 
over 2 (air standard). (Jodvr a pressure of 
2i atmospheres, at ^(7.5 Fahr.. it assnmeft tho 
form of a colorless ethereal liquid. It forms 
the baKLs of ether, which is oxide of ethyl; 
and of alcohol, which is the hydrated oxide 
of ethyl ; its usefulness lays chicOj in its com- 
pounds with acids. The following are the 

i irincipal ones in nse, and will servo as a guide 
or tho prepar.ation of most of the others. 

4299. Acetate of EthyL Heat together 
in a retort, 3 parts acetate of potaesinm. 3 
parts strong alcttbol, and 2 parts oil of vitriol. 
Tbo dlMtillra product is mixed with water to 
separate the alcohol; digested first with a 
little chalk, and afterwards with fused 
chloride of calcium; lastly, it is rectified. 
A fragrant, limpid liquid, having a density of 
.800, and boiling at 165° Fahr. (Fotenea.) 

4300. ValerUnAte of Ethyl. Pa^a 
dry hydrochloric acid g» through an alcohol! o 
solution of valerianic acid. Its odor resembles 
bnfcrrio ether. 

^01. Anayl. This ia the basis of the 
fusel oil componnds; fusel oil being the 
oxide of amyl. It is a colorless, etnereal 
liquid, tailing at 311° Fahr. Like ethyl, iXB 
acid compounds are most used. (See 2fo, 
1440.) 

4302. Acetate of AmyL Mix together 
I part fusel oil and 2 parts dry acetate of po- 
tassa (potaaaium— Fotfftes); and 1 part con- 
centrated snlphuric acid, and distill. Pori fy 
the distillate by washing it with a dilute soln- 
tion of potasso, and again distill it from dry 
chloride of calcium. (Coofey.) Acetate of 
amyl, dilated with alconol, forms the essence 
of Jarffonehe or Berffomoi pe^lr. 

4308. Valerianate of AnyL Mix 
carefully 4 parts fasel oil with 4 parts snl- 
pbnrio acid ; wben cold, add 5 parta valerisnlo 
acid. Wann tbo mixture for a few minutes 
in a water-bath, then mix it with a little 
water, which causes the ether to separate. 
Purify this by washing it with water, and a 
weak solution of carlwnuto of aoda. An al- 
coholic solntion of valerianate of amyl consti* 
lutes apple essence. 

^04. Xethyt This is the basis of me- 
thy lie olcobui or pyroxyllo spirit, forming 
compoands with the acids, analogous to those 
of ethyl. 

4305. Valeriaziic Acid. A volatile, 
fatty acid, obtained by distilling valerian root 
along with water, and acting on the pro- 
duct with caustic potaasa, when valerian- 
ate of potAssa is formed, and a volatile oil is 
(separated; by evaporating to drynewc. the 
latter is dls^ipatea, and the dry mixture, 
treated with dilute snlphuric acid and distfiled, 
vieUis on uqueons solntion of valerianic acid. 
By careful red l^t illation it may bo deprived 
f»r water. Valerianio acid may also be pro- 
duced artificially, by beating fused potasM 
Along with tbe oil of potato, or corn spirit, 
when valerianate of potassa i^ obtuned, the 
acid of w'hicb is identical in all respects with 

that obtained from tbo root of valerian. 
(Liebiy.) It h csdarlesH. limpid, oleaginous; 
boils at 270° Fahr.; solnblc in alcohol ooU 
ether, and in •¥) parts of water ; sincllsKtrongly 
of valerian; with tho boAos it f<»rms s^.'Uts 
called VALERI A ?9AT6S, most of which am solu- 
ble. 

4306. Succinic acid. This h ohtiiiacd 
by mixing c«>ar^ly i^wdered aml>er with an 
equal weight of sand, and distilling it by a 
grodaaliy incrca.^d heat; tho prodact m pan- 
ned by pressing it between bibnlous paper, to 
remove the on, and then snblimiug it. It 
forms colorlesA, inodorons cry^talUno scales, 
eolnble in 5 parts cold or 2& parts boiling 



water; is fusible and volatile without decom- 
position. (Cooley.) 

4307. Aldehyd-Ammonia. Take sul- 
phuric acid, 6 parts ; water, 4 parta ; alcohol of 
§0 per cent., 4 porta ; peroxiilo of manganese 
in one powder, 6 parts. Dilute the acid with 
the water, then carefully add the alcohol, and 
next the manganese; agitate and distill with 
a genUe heat, from a spacious retort into a 
receiver surrounded witn ice, and connected 
with the former perfectly air-tight. When 6 
parts have distillod, re-distill this portion 
m>m ita own weight of dried chloride of caJ- 
cnim until 3 parts have como over, which 
must be again rectified in the some manner, 
until 14 parts of liquid aro obtained in tho 
receiver. This liquid must then be mixed 
with on equal bulk of ether, and the mixture 
satorated with d^ ammoniacal gas; brilliant 
colorless prismatic crystals will form, which, 
after washing with ether and drying, are pure 
aldebyd- ammonia. It smellslike turpentine; 
melts at 160° Fahr. ; volatilkcs, unchanged, 
at 212°; decomposed by exposure to the air; 
soluble in most menstrua except ether. 

4306. Aldehyde. Dissolve 8 parts 
aldebyd-ammunia in 8 ports water ; place the 
solution in a retort, ano add 7 parts eolphurio 
acid, diluted with about half its weight of 
water; then dUtill as directed in last receipt. 
Rectify tbe product twice from its own weight 
of dried muriate of lime, at a heat not exceed- 
ing 86^ Fahr. It is an ethcrenus liquid, boil- 
ing at 72°; neutral, inflammable, niixod with 
water, alcohol, ami ether; decomposed by os- 
posure to the air, into liquid acetic acid; 
RpoiU by age. 

4309. SuJphuret of Carbon. A color- 
lees, pungent, tmtid liquid, exceedingly vola- 
tile and combustible, it exceeds all substan- 
ces in rethictive power. In dispersive power 
it exceeds all fluid eubstoDccs except oil of 
cassia It produces iutonso cold by its evapo- 
ration. A spin t thormomoter, ha vi n g i ts b uib 
covered with cotton, if dipped into this fltiid 
and snepended in tho air, rapidly sinks from 
60° to and If pat into the receiver of an 
air-pump it will fall to —81°. Mercury may 
be really frozen in this war. 

4310. To Brepare Sulphuret of Car- 
bon. Heat together iu a close vessel 5 pans 
bisulphuret of iron, and 1 part well dried 
charcoal; or transmit the vapor of sulphur 
over fragmentr^ of charcoal heated to redness 
in A porcelain tube. In either case the result- 
ing compound should be carried off os soon oa 
formed, by means of a glass tube plunged 
into pounded ice. beneath which it col- 
lect It may bo afterwords &eed from adher- 
ing moisture and Hulpbur by distilling it at a 
low touipcrature from ehlorido of calcium. 

4311. Bisulphide or Bisulphuret of 
Carbon. I'hls u;^od iu tho arte as a sol- 
vent I'ur India-rubber, gnita perehn, Ac. To 
procure it. Mulder recommends thg following 
pn>ci*!<s a^ the most ctjnveDicut. Provide an 
iron buttle (a quicksilver bottle answers very 
well), ftud make a second opening into it. Tit 
one upon ing adapt a copper tube bent twico 
at right angles ; and to the other a straight 
tnbo dipping into the bottle. Having nearly 
filled the bottlo with pieces of cbarct^al (re- 
cently heated to redness ), and having screwed 
on the bent and straight tubes, place ibo 
bottle in a furnace, closing the month of the 
latter with a stone or clay cover in two pieces^ 
hollowed in the centre so as to fit tho upper 
part of the linttie, and defend it from tbe 
action of the fire. Connect the curved tube 
with a i^olffe’a bottle half-filled with water, 
and placed in a freezing mixtare ; and when 
the iron bottle is snffioiently heated, introduce 
by the straight tube fragments of snlphur. 
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&nd immediately clo^ th<; moutb of the tube 
with a plug. Tbo bi^ulpharet, tti it comes 
over, falls to the bottom of the water. Sepa- 
rate it from the water, acd distill O7or dry 
ohlorido of calcium. 

4312. Terpine. I^eave oil of tnrpentiiie 
for a lonp time in contact with a mixtnre of 
nitric acid and alcohol. Crystals of terpine 
form. By boiling an aqueous aolutioa of ter- 
pine with a amalJ quantity of anlphnric or 
other acid, terpinole is formed, and may be 
separated by dintillation. It has the odor of 
hyacinths. 

43 1 3. Sugar Xtesixi. Ui a 16 p arts strong 
sulphuric acid with b of the strongest nitric 
acid ; when cooled to 70^ Fohr., stir in 1 part 
of finely-powdered sugar. In a few seconds, 
when the sugar has become pasty, take 
it out of the acid and plunge it into cold 
water. Add more sugar to the acid, and 
proceed as before. Wash the resinoos matter 
carefully, aud dissolve it in alcohol or ether. 
Evaporate the solution with a gentle heat. 
It is very combustible. Its sohitioa may be 
used to render gunpowder, lucifer matches, 
^ 0 .. waterproof. 

4314. AIummi 2 dd Oharcoal. This is 
recommended by Dr. Stenhouse as a cheap 
and very efficient decolorizing agent. Die- 
solve in water 54 parts of the < vdphate of 
alumina of commerce, and mix with 92{ parts 
of finely powdereii wood charcoal. When the 
charcoal ia saturated, evaporate to dryness, 
and heat to redness in covered Hessian cruci- 
bles till the water and acid are dissipated. 
The charcoal contains just 7| per cent, of 
anhydrous Alumina. 

4319. St^ol. Mix 20 part) of stomx 
with 7 of carbonate of soda, and put them 
into a retort with water, and opply beat, A 
limpid fluid distills, which becomes, when 
heated to a certain point, a transparent solid. 

4316. Turpentine. An oloo* resin fiow« 
ing front the trunk, aitor removing tbo bark 
of the . pitch or swamp piuc. It is viscid, 
tron^arent, and of the consistence of honey. 

4317. Oil of Turpentine. Oil or 
of turpentine is obtained by distilling 

crude turpentine along with water. The re^ 
mainder left in the still after distillation la 
resin. It congeals at 14^. and boils at 312*^ 
J'ahr. I it-i specific gravity is about 870®. It 
ia very infiommable. and becomes rosinuua by 
exposure to the air. Whoa purified, by 
reuistiUing with 3 nr 4 times its volume of 
water, it producQS the cam 2 >hene of com- 
merce. 

4318. Veiiice Turpentine. A li^d 
Tesin which exudes from the larch tree. The 
Ycnice turpentino usually met with is a fac- 
titious article composed of 2 gallons oil of 
turpoDtino added to 48 pounds melted block 
ream. {Cooley.) 

4818. To Purify Turpentine. How- 
ever carefnllr tho oil uf turpentine may have 
been distilled, it always leaves, after evapora- 
tion, a diaagreeablo odor, firmly adhering Co 
tho goods that have been treated with it. 
The same ia tho cose with benzino and the 
lighter petroleum oils. This may be ob- 
viated, according to Bremer, by distillation 
over tannin. Articles treats with oil of 
turpoQtine that has been distilled in this 
way, ore heated to 150® Fahr., when they 
lose every trace of odor. Bremer adds that 
this preparation is less infiammable, cheaper, 
and more agreeable to the workman than in- 
line. 

4320. Benane. This is the name given 
in the United States to one of the products 
distilled i^m petroleum, having a specific 
gravity of about .73, or of Baume^s light 
bydzosoter. (See Ao. 1527.) It has not yet 



been (hoven, and is dangerously volatile at 
all temperatures. {See a'o. 346.) Benzine 
Kcarcely attacks asphaltum or pitch, and 
cannot (like benzole), bo converts by nitric 
acid into uitro^benzole. It is consequently 
useless for the prepamtioD of aniline. Ben- 
zine coueista of about 84 per cent, cartmn and 
16 per cent, hydrogen. {See Xo. 440. ) 

4321. Benzole. In 1^, Faraday dis- 
covered a peculiar liquid which was deposited 
by oondeusodon by ordinary cool -gas, and 
gave it the name of bicorburel of hydrogen. 
3ome years afterwards Mitscberlicb, of Berlin, 
obt^ed the same liquid from benzoic acid, 
and propcsod for it tbo name of benzine. 
Forauay objected to this name, os too similJU 
to the distinctive names of ibo alkaloids, os 
strychnine, morphine, Ac., and decided to coll 
it benzole. The Frooch, however, adhered to 
Hitachcrlicb's name, and continue to call it 
benzine, canting considerable confusion; as 
benzole, from coal-tar, is a different liquid 
from benzine, obtained from petroleum. {See 
JVo. 1527.) Benzole bos a specific gravitvof 
•85, and freezes at 37® Fahr; it dissolves' as- 
phaltum or pitch rapidly, is volatile at nil 
temperatores, but loss so than benzine. Ben- 
solo can be converted by nitric acid into uitro- 
beniole, and, by further treatment, into ani- 
line. (5ee A'o. 2552.) It contains about 
02.G per cent, of carbon, and 7I> per cent, of 
hydrogen. 

4322. Hlfcro^BenzoIe. A yellowish, 
oily fioid, inzolublo iu water; boils at 415® 
VoLr., and bos a specific gravity of 1.200; 
known also as essence of mirbanc. The 
method of preparing it is os follows : Placo 10 
parts fumiag nitric add in a tubulated retort 
capable of bolding 3 times the quantity; ap- 
ply boat Buffic ieo t to produce gantJd ebullition, 
inaan a glass tube tiiroiigh the upper neck of 
tho retort, and through it introduce by de» 
grees. a dru]» at a time, l>enznlo <not bengine, 
see Xo. 4<&U), w> long oh nitoms vapors are 
ctvolved ; tbo liquid which passes into Uie ra- 
eviver boing poured back from time to tima 
into the rctori. When tbo red vapon hava 
ceased to rise, distill off tbo excess of benzole, 
if any, fVom tbo acid. Then pour the contents 
remaining in the retort into ISO to 150 parts 
cold w.^ter. and let it pdand fnr a few days, 
when tho nltro-bcnzolo will be fonud separa- 
ted at the lower part uf the vessel. Decant 
the upper Rtmtnm uf acid, wash the nitro- 
benzolo with water, and keep it in stoppered 
bottleo. This Rubstauce is need os e/aeHtioMs 
oil of bitter almonde, being, although poison- 
ous, far less BO than the prontic acid of which 
the real article consists. {Hager.) 

4323. tTrea. A crystalline, colorless, 
transparent substanco, coDsiBtiog of eganate 
of ammonia. Fresh urine, gently evaporated 
to the contistonce of a ayrup, is to be treated 
witA its own volume of nitric acid at 24 deg. ; 
the mixture is to be shaken and immersed in 
an ice-bath to soli<Ufy the crysttis of nitrate 
of urea; these ore washed with icc-cold 
water, drained, and pressed between sheets of 
blotting paper. When they are thus separa- 
ted from foreign matters, they are to be 
solved in water to which sulicarbonate of pot- 
ash ia added, whereby the nitric acid is uxen 
up, and the urea set at liberty. This new 
liquor ia evaporated at a gentle beat, nearly 
to dryness; the residoe is treated with pnre 
alcohol, which only dissolves the urea ; the so- 
lution is concentrated, and the urea ciyBUl* 
lizes. (ITi^arrf.) 

Or: Mix 28 parte of perfbetiy dry ferro- 
cyanide of potessiam with 14 pmis of block 
oxide of manganese, both pure and in fine 
powder; then place them on a smooth iron 
plate, and heat them to a dull r^, over a 



charcoal fire. When the mass heginB to barn, 
it must be frequently stiiTcd; after which 
cool and dissolve in cold water, filter, and add 
20 1 parts of dry sulphate of ammcjuia, and 
decant the clear from the precipitated sul- 

E ^hate of potosea. Concentrate at a boat be- 
ow 212®, again decant, evaporate to drvncBS, 
and digest in boiling alcohul of eOg ; ciystals 
of area will be deposited as the solution cnols. 
{Liehifj.) 

4324. Nitrate of Urea. This may be 
prepared as in last receipt from urea; or by 
2 ^atnxating the artificial urea (Idcbig^s prepa- 
ration) with nitric acid. 

4326. Stearine. The solid portion of 
fate which ia insoluble in cold alcohol. Pure 
strained mutton auct is melted iu a gloss fio^ 
with 7 or 8 times its weight of ether, and the 
Holution allowed to cool ; the t^oft pasty mass 
ia then transferred to a cloth, ami U stroogly 
pressed, as rapidly as pussible. to avoid evap- 
oration ; tho solid portion U then dissolved 
.igain in ether, and the flolution allowed to 
crystallize. Tho product U nearly pure. 

4326. Iodine. A cbemicaf element 
found U)th in tbo animal, vegetable, and 
mineral kingdoms, but exists in grcaloRt 
abundance iu sea- weed. It is principally 

monufactnred fri/tn the mother-waters of Kelp. 
Iodine u usually met with under the form of 
semi-cry stell in e lump*, having a metallio 
luBtro, or friable ecalea, somewhat roBembiing 
nnpowder. It baa a grey Uh- block color, n 
hot, acrid taste, and a diaugivoublo odor uot 
much unlike that of chloriuc. It funes at 
225® Fahr.. volatilize Klowly at onJiiiary tem- 
peratures, boils at 347®, and when mixed with 
water rapidly risos along with its vapor at 
212®. It dissolves in 7000 parts of water, ami 
f)eely in alcohol and ether. It may be crys- 
telU»din large rhombnidal platG;4,1)y expos- 
ing to tbo air a solution of it m hydriodio acid. 
I (nine, like chlorine, bos an extensive range 
of affinity ; with the salifiablo bases it forms 
compounds termed tod toes, iodurets, or hy- 
DBIODATB8 ; and it destroys vegetable colors. 

4327. To Obtain Iodine. Saturate the 
residual liquor of the manufacture of aoap 
from kelp (or other iodine lyc) of a specific 
gravity of 1.374, heated to 230® Falir., with 
iulpbnriu acid diluted with half its weight 
of water; cool, decant tho clear, strain, and 
to every 12 fluid ounces add 1000 grains of 
black oxide of manganese, in powder; put 
the mixture into a glass globe, or matrass 
with a wide neck, over which invert another 
glass globe, and apply heat with a charcoal 
nro; iodine will subUmo very copiously, and 
condense in tbo upper vessel, which, as soon 
as worm, should bo replaced by anotiier; and 
tho two globes thus appbed iu succession as 
long as violet vapor arises. It may be 
washed out of tbo globes with a little cold wa- 
ter. A thin disc of wood, having a hole in its 
centre, should be placed over the shoulder of 
the matrass, to prevent the heat from acting 
on the globular receiver. On tho largo scale, 
a leaden still may bo employed, and receivers 
of stoneware economically sobstituted for 
gloss ones. The top of the leaden still is usu- 
ally fhnuahed with a moveablo stopper, br 
which the process may be watched^ and edi- 
tions of manganeBo or sulphuric acid mode, if 
required. The addition ot the sulphuric acid 
should be mode in a wooden or stone waro 
basin or trough. To render the iodine pure, 
it shonld be dried os much as possible, and 
then nsablimed in a glass or stoneware ves- 
sel ( Dfc.) 

Or: Extract all the soluble part of kelp by 
water, and crystallize tho soda by ovaporo- 
tiou; to the mntherdyo odd oil of vitriol in 
excess, and boil the liquid, then strain it to 
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Mparftte Bomo sulphur, aud mis the filtered 
liauor with U3U(^ manganese as there was 
oil of vitriol : on applying heat, the iodine 
eablimea iu the form of greyUh- black scales, 
with a me bailie lastcc. The boliing is con> 
ducted in a leaden vessel; and a cylindrical 
leaden still with a very short head, and con- 
nected with 2 or H largo globular glass rceiv- 
cra, is used for the subliming apparatus. Care 
must bo taken to watch the process, and pre- 
vent the neck of tho a till becoming choked 
wi th condensed iod i no. ( Conic <f . ) 

4328. To Dissolve Iodine in Cod 
Liver Oil. To cfi’ect this it is best to tritu- 
rat(5 thu UKline with half its weight of iodide 
of potassium, and to add gradually tho oil so 
as to form a uniform mixture. A fter standing 
for a few hours ail tho iodide wili be found at 
tho bottom of tho fiask, leaving the iodino in 
porfect tiolutiun, tho oil having but little uf 
ltd taste. ( Eyntuel.) 

4329. Tests for Iodine. Free iodine 

may bo recognized by — The violet color 
uf Us vapor.— vStri king a blno color with 
starch ; this U'st is tui delicate that water 
conuining only part of iodine acquires 

a perceptible liluo tiogo ou the addition of 
siaruh.— Nitrate of Hlver cauae.s a white pro- 
cipitato in solutions containing UKline.— ft 
striki's a bluo ctdor with opium and narccioc. 
Iodino in combination, o.i it exists in i<^io 
acid and the iodates, tlocs not strike a blno 
color with starch, without tho addition of 
somu dcoxy<li^ing ngont, as snlphurous acid 
or moqihia ; ami as it exists in the iodides, 
not mitil tho Iiubo is saturauxl with an acid 
(as the sulphuric or nitric), when iodino being 
sot fn'c, immediately reacts upon the starch. 
An exc<‘xs of either acid or alkali destroys the 
action of tho tost. l)y mixing tho liquid con- 
tain ing the iodine with the starch and sul- 
phuric acid, and lightly pouring thereon a 
KHinll (luariLity of aqueous chlorine, a very 
viiiible bluo rone will l>u developed at the lino 
of coutact. (Dalard.) Solutions containing 
iodates yield, with nitrate of silver, a whito 
precipitate, soluble in ammonia; tho iodides, 
under tho same dream stances, ^vo a polo 
yellowish precipitate with nitrate of silver, 
scarcely soluble in ammonia; a bright yellow 
ono with at^ctate of lead ; and a scarlet onb 
mih bicblorido of mercury. The iodatea 
deflagrate when thrown on burniug coats, 
but the iodides do not. iodates may 

also be tested as iodides, by first heatiog 
them to redness, by which they lose their 
oxygen, and are converted into iodides. 

4330. Kelp. The alka) inc ashes obtained 
by burning vanous kinds of sea- weed. 

4331. Galipot. A Freucb term for tha» 
portion uf turpentine which concretes on the 
trunk of the tree when wounded, and is re- 
moved (luriug tho winter. 

4332. Phoaphonia. Phosphorus is a 

E alo yellow, semi-transparent, andliighly com- 
ustible solid ; specific gravity 1.77 (water 
standard) ; melts at 108^ Fahr., aud unites 
with oxygen, forming acids, and with the 
metals, forming PHOSPHtoss or paosPacfiETS, 
It is soluble in ether, naphtha, and the oils. 
From its groat inflammability it cos only be 
safely kept under water. In commerce »t is 
always pocked in tin cylindera, soldered air- 
tight. It is a powerful corroRivo poison. The 
specific gravity of its vapor is 4.327 (air 
standard). 

4333. To Obtain Fhoaphoma. Groand 
bonc-0:$h, Imparts; water, 24 parts; mix to a 
pap in a largo tub, and add in a slender stream 
(still stirring) oil of vitriol, 8 parts ; work well 
together, ad^ng more water if reqnirod ; in 
24 hours thiu with water, agitate well, and, if 
convenient, heat the mixture iu a leadeu pan, 



aud as soon os the paste has lost its gnuular 
character, transfer it into a series of tall caskn ; 
largely dilute with water, and, after settling, 
decant tho clear portion; wash tho residue 
well with water, mix tho clear liquids, and 
ovapurato in a copper or lead pan. till tho 
calcareous dep<K^it (gypsum) becomes consid- 
erable, then co<d. decant tho clear, aud dnun 
the sediment on .% filter ; evaporate tho clctir 
liquid to the cuiiNistenco of n<»uey (say to 4 
parts), add 1 part of potrdered charcoal, and 
evaporato to dryuo:^ iu an iron p>t, or till tho 
bottom of the latter liecomed red hut ; tho dry 
mixture, when cold, li pni into earthen retorw 

well covered with luting .ind properly driwl. 
and beat is applied sideways rather than at 
the bottom, by tnean.^ of au air furnace. The 
beak of tho roturt is cunDoeted with a cupper 
tube, tho other end of which is mudu to dip 
about i inch beneath the surface of luk<^warm 
water placed in a trough or wldc-moutbed 
lH>ttle. The dutillcd prtxluct is purified by 
squeezing it through chamois leather under 
warm water, and is then moulded for sale by 
melting it under water heated to about 145^ 
Ffthr., plunging tho wider end of a slightly 
tapering but straight glass tube into the 
w^r, sucking this up to the top of the glass, 
so as to worm and wet It, next immersing the 
end into the liquid phnsphoms, and sucking it 
up to any desired height. The bottom of tho 
tube being now closed with tho linger, it U 
withdrawn, and tnuuferred to a pan of culd 
water to congeal the phuspbonis, which will 
then commonly fall out, or may bo easily ex- 
pelled by pressure with a pieco of wire, keep 
It in places where neither light nor heat has 
access, in phials filled with cold water which 
has been ^iled, to expel all air, and enclose 
the phials in t»poquo cases. 

4334. BAidwin’a Phosphorus. Heat 
nitrate of lime till it melts; keep it fused for 
10 minntea, and pour It iotu a heated iron 
ladle. When cool, break it into pieces, and 
keep it in a closely-stoppered bottle. After 
exposure to the sun's rays, it emits a white 
light In the dark. 

4335. Canton*# Phosphorus, Put cal- 
cined oyster shells in laye^ alternately with 
aolpbur, and beat strou^y in a covert cruci- 
ble for an hour. This is also luminous in the 
dark after exposure to the sun. 

4336. Pnoaphorus Bottles. Put 12 
grains phosphorus with i ounce oUve oil in 
al ounce ohial ; and place It, loosely corke<1, in 
a basin or hot water ; os soon as the phospho- 
rus is melted, remove the phial, cork it so- 
curely, and agitate it until nearly cold. On 
being uncorked it emits sufficient light in the 
dark to see tho time by a watch, sod will 
retain this property for some years if not too 
freauently employed. 

4337. To Coat Phosphorus with Cop- 
per. Dr. Siewert, of Hsilc, suggests a 
method by which the stacks con bo kept, even 
in the light, without undergoing doteriora- 
tioD. For this purpose, be takes advantage 
of the well-known proper of pbospbonts to 
reduce somo metab from their solutions. The 
sticks of phosphorus are put into a cold satu- 
rated solution of the sulphate of copper. 
PresenUy they become contra with a deposit 
of metallic co^er, and in this state resemble 

a er rods. They can now be removed to a 
e containing water, and will keep fur 
years. When a stick is wanted for any pur- 
pose, on removing the met&Uio film, and scra- 
ping off a black deposit underneath it, the 
phosphorus will be found to have retained its 
transluceucy, as if it bad been freshly cast. 

4336. To Reduce Phosphbrua to 
Powder. Belt the phusphoms in a phial 
coatohuDg some fresh urine, or a solution of 



pure ureo, by the heat of hot water, and agi- 
tate until cold. Rectified spirit may bo 
UMitX instead of urino or urea. {Sec Xo. ISOO.) 

4339. Phoaphoreecent OIL Dissolve 
I grain phosphorus in 1 oimce olive oil in a 
test tube by thi' heat of hot water, or sdd a 
larger qusuiiity to some oil of lavender, iu 
which it will disaolvo Kponlanoousiy. Keep 
in a Hose phial. 

4340. Pyrophorun. This is a term 
given Ui subsianccH which infiamo Rpomane- 
uusly when exposed to the air. Wheu a Rmall 
quantity of any of Iho powders given below 
is exposed to tho air, it rapidly becomoe bet 
and inflame.s. Their action is quicker iu a 
damp aimopphcre, or l)y Iho moisturo of the 
breath. 

4341. Homberg*# Pyropborus. Stir 
equal parts uf alum and brown nugar (or 3 
parte uum and 1 part wheat floor) in an 
iron ladlo over tho firo until dry; then put it 
into on earthen ur coated gloss phial, and keep 
it at a rod beat so lung aR flame in emitted ; 
it must then be carefully stopped up and 
cooled. 

4342. Hare’s Pyrophorui, Lampblack, 
3 parts; burnt alum, 4 ports; carbonate of 
potash, $ parts; os above. 

4343. Gay Luasac*# Pyrophorus. 
Sulphate of putaab, 9 parts ; caTciued I a Dip - 
block, 5 parts ; &s lost. 

4344. Q^ebers Pyrophortia. Heat 
tartrate of load red hot m a glass tube, and 
then hermetically Real it. 

4346. Dextrine or Starch Gum. 
Heat 4 gallons wntrr in a water-bath to be- 
tween 77^ ami ST>® Fabr.; Rtir in 1| or 2 
pounds finely gn^aml malt; raise tho temper- 
sturo to 140^, add 10 prmnds potato or other 
etekTCb; mix all tbonaighly, rame the beat to 
158°, and keep it ) between that and 1C7° for 
20 or 30 minutes. Wheu the liquor become?* 
thin, instantly raise (bo boat to the boiling 

S i>int, to prevent Iho formadon of bogar. 

train tho liquor, aud evaporate it to dryncH^, 
05 tho doxtrino will not keep long is a liquid 
form. Another method is to boil eulution of 
starch with a few drops of sulphurio acid, fil- 
ter tho solution, and add alcohol to throw 
down the dextrine. 

Or: Mix 500 parts potato starch with 1500 
parts of cold dlstillea water and 6 parte of 
pure oxalic acid; place this mixture in a suit- 
able vessel on a water- bath, and heat until a 
small sample tesflcd with iodino Holutios does 
not produce the reaction of starch. When 
ibis IS found to bo the case, immediately re- 
move the vessel from the water- bath, and 
oeutrolizo the liquid with pure carbonate of 
lime. After having been left standing for a 
couplo of days the liquor is filtered, and tho 
clear filtrate e van orated upon a water- bath 
until the mass has becomo quite a paste, 
which is removed by a spatula^ and, having 
been made into a thin cake, ia pla<^ u])or. 
paper and further dried in a worm place; 229 
parte of pure dextrine are thus obtained. ( Scr 
A-0.2D25.) 

4346. Albumen. A substouco which 
euters largely into the composition of animal 
bodies. It la scarcely soluble in water, but 
dissolves readily by adding to tho water a 
small portion of caustic soda or potassa. 
White of egg is a solution of albumen. 

4347. To Hake Albumen. Expose 
the str^ed white of egg, or tbo serum of 
bullock's blood in a thin stratum, to a current 
uf dry air, until it hardens into a solid trans- 
parent Butotaace. 

Or; Agitate strained whito of egg with 10 
or 12 times its bulk of aiuoho!, and collect 
the flocculent precipitate on a muslia filter. 
Dry it at a temperaturo not over 120° Fohr. 
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4348. Teats for Alb amen. A 

of bichloride oi’ mercury dropped into a fluid 
containing dbameii, occoj^ion:* a wbitu preci- 
pitate. Tannin or tincture of galls gives a 
yellow, pitcliv procipitaio. 

^49. Sulphui-. iSiilphur or hrimatone 
IS naually of a palo yellow color; meiUto a 
clear, thin fluid, and volatile at about 232® 
Pahr., whoa it influmes ypcmtaneoiKly in the 
open QiT, and burns with a bluish flame. It 
is insoluble in water and in alcohol; soluble in 
turpentine and fat oils, and freely so in bisul- 
phuret of carlion oiid hot liquor of potassa. 
with oxygen it forms sulphuric and eulphur- 
ous aoids, and the metals it combines as 
8 CLpn UR BT3 or eru' u t n e s . Its specific gravity 
ia from to 2.040 (water standard). The 
specific gravity of its vapor is 6,648 (air 
standard). 

4350. Amor(»houB or Brown Sul- 
phur. Prepared Irom sublimed sulphur by 
melting it. increasing tho heat to 320° Fohr.. 
and continuing it at that temperature for about 
30 minuter, or until it becomes brown and 
viscid ; it i^ then poured into water. It is 
now ductile like wax, may be easily moulded, 
and when cooled doe^ not agaiu become fiuid 
below 600° Pabr. 




with 25 parts more water, filter, precipitate 
by muriatic acid, and drain ; well wash, and 
dry the precipitate. Resembles sublimed sul- 
phur in il3 general properties, but Is much 
paler, anti in a finer state of division. 

4352. To Puriiy Precipitated Sul- 
p hup. Tho p rod p i tated snip hu r of iho shops 
oontaiiw about two- thirds of its weight of snl- 
phate of lime (plaster of Paris), owing to the 
snbatiuition of sulphuric for muriatic acid in 
its preparation. This fraud is detected by 
heatiog a tittle of tho suspected samplo in an 
iroQ spoon or shovel, wacn the smpbur is 
▼olotiazod, and leaves behind the sulphate 
of lime, which, when mixed with water and 
gently dried, gives tho amoont of the adnU 
teratioQ. A still simpler plan is to dissolve 
out tho sulphur with a little hot oil of torpen- 
tine or liquor of potassa. 

4853. BoU Sulphur. Cnule sulphur, 
purged by mel^g and skimming it, is 
poured into cylindrical moulds. Common 
roll sulphur frequently contains from 3 to 7 
per cent, of yollow arsenic. 

4354. Subliined Sulphur. Sometimes 
called Floivcrs of Suljihur^ This w prepared 
by subliming sulphur in iron vessels. For 
medical purposes it is well washed with 
water auddriodby a gentlo heat. {Cooley.) 
An aqueous solution of puro anhydrous car- 
bnuate of soda will dissulvo on appreciable 
quantity of flowers cf sulphur, by uigesting 
for 10 hours at 212° Pahr. (Po/tf.) 

4355. Sulphur Vivum. Cmdo native 
sulphur, nr blac% snb>hur, is of a grey ormouse- 
oolorod powder. Tho same names are given 
to tho residuum in the subliming pots, after 
the preparation of flowers of Bolpbui; it gen- 
eraiiy conUuus arsenic. 

4356. Teraulphuret of Arsenic. Tbo 
tersuiphurot or tcr-'iniphirle of arwHu: is a fine 
go idea yellow sub?;tanco in lumps or powder. 
It found, ready ff^nnod, in nature, or is* pre 
pared art ificially hy Kublimation from arseni 
uns acid and sulphur. The artificial sul- 
phurut, King's Ycllmc, often contains fiO to 90 
per rent, of white arsenic. 

4357. Camphor. The camphor of com- 
merce is a natural production. It is princi- 
pall^ extracted from the laurel camphor tree, 
nut it is also found in several other members 
of the vegetable kingdom. It is a white, semi- 



crystallino s^lid. very volatile at common 
temperatures , soluble in alcohol, ether, oils, 
and acetic acki, and slightly bat snfficiectlv 
so in water to import its characteristic smell 
and taste. The Chinese and Japanese extract 
the camphor by cutting the wood into small 
pieces, and boiling it with water in iron ves- 
sels— which are covered with lar|^ earthen 
capitals or domes— lined with rice straw. 
As the water boUs, the camphor ia volatUixed 
along with the steam, and condenses on the 
straw, under the form of greyish graDolationa. 
Id this state it Is collected and transported to 
Burope. when it undergoes tho process of re- 
ding into white com poor. To refine ICO 
ports of crude camphor are mixed with 2 
part^ each of quicklime and animal charcoal, 
and placed in a thin globular gloss vessel 
sank in a nand-bath. The heat is then can- 
Uously ap^ied, and the vessel gradually and 
carehiUy raised out of the sand as the snb- 
UmatioD goes on. When this is completed, 
the whole is allowed to cool. If the process 
be conducted too slowly, or at a beat under 
375° Fabr,, the product will be flaky, and con- 
sequently un.sateable, without remelting or 
snbiiming. 

4358. To Pulverize Camphor. Cam- 
phor may be beaten in a mortar for some 
time, without being reduced to powder, but 
if it be first broken with the pestle, and tbeu 
sprinkled with a few drops or spirit of wine, 
it may be readily pulverised. By adding 
water to an alcoholic or ethereal solution of 
camphor, it is precipitated uoder tho form of 
an impalpable powder of exquisite whiteness, 
which may be collected and spontaneously 
dri^ on a filter; the addition of a minute 
quantity of carbonate of magnesia to the 
water (say 1 drachm for each 16 ounces of 
camphor), before tnbriDg it with the camphor 
soIntioD, will prevent the powdered camphor 
from hardening again after drying. 

4359. Olvearae. Tbisis aaweet, synpy 
liquid, formea durlDg tiie Bapooification of oils 
and fate. Ita various uses will be found em- 
b<Klied In their respective receipts. 

43d0» To Obtain ComznerciAl Olv- 
cerine. The sweet stcorine liquor of the 
stearine manufacturers is used for this pur- 

K . The limocontalocd in it is precipitated 
stream of corbonio acid gas, or by a solu- 
tion of carbon ato of soda, carefuilr avoiding 
adding the latter in excess; tho liquor thus 
ubtalned is then boiled a little, filtered, and 
evaporated to a syrupy consistence. Glycer- 
ine is also obtain<^ from the water and woi^b- 
ings left in the manufacture of lead or litharge 
plaster, by mixing them together, filtering 
and subnutting them to the action of t 
stream of sulphuretted hydrogen, which pro* 
dpltatcs tbo lead : tbo dear liquid, after 
aettliiig, is dcctmiud. Hltorcd, ana cvatHira- 
tad to tbo cousistoDco of symn, in a water- 
l»th. 

4861. Solvent Power of Glycenne. 
Slever gives tbo followiDg ports of varionn 
chemicals nolublo in 100 parts glycerine. 

VAan. 



Arsenioua acid.. 20 

Arsenic acid 20 

Benzoic acid 10 

BoncTC acid. 10 

Oxalic acid..... 15 

Tannic acid 50 

Alum 40 

Carbonate of ammonia 20 

Unriatc of ammonia ^ 

Tartrate of antimony and potassa 5.50 

Atropio. 3 

Snlpnato of atropia .33 

Chloride of barium 10 

Bmcia 2.25 



Sulphide ofcalcinm 5 

Quinino 50 

Sulphate of quinino 6,70 

Tannatc of quinia 25 

Acetate of copper 10 

Snlphato of copper.. 30 

Tartrato of iron and potassa 8 

liOctato of iron 16 

Sulphate of iron 25 

Corrosive sublimate.. 7,50 

Cyanide of mercury 27 

Iodine 1.90 

Iforphia. 45 

Acetate of morphia 20 

Huriato of morphia .20 

Phosphorus 20 

Acetate of lead 20 

Arseniate cf potassa 50 

Chlorate of potasem 3.50 

Bromide of potassium 25 

Oy anid o of potassi urn 32 

Iodide of potassium 40 

Araoniato of soda..,.. ••.....50 

Bicarbonate of soda 8 

Borate of so<la 60 

Carbonate of soda 98 

Chlorate of soda 20 

Sulphur 10 

Strychnia. 25 

Nitrate of strychnia 4 

Sulphate of strychnia 22.50 

Urea. 50 

Veratria. I 

Chloride of siuc 50 

Iodide of zinc 40 

Sulphate of riuc 35 



^69. To Purify Oly^rino. Commer- 
cial glyceriue i« rcnuei'eu pure by diluting it 
with water; it is then decolored with a little 
animal charcoal (see iVo. 1720), filtered, and 
ovapomted to tbo consistence of a thin ^ynip, 
after which it is further evaporated in a 
voounm, or over sulphuric acid, until it ac- 
quires a specific gravity uf 1.265. 

4363. To Purify Glycnrine. Bottles 
lent out from wholesale and manufacturing 
h on sea, lab^ed, Puro Glyceriue/' do not 
always cos loin what their labels declare. 
Somo Bomplca culled puro aro rich in lead, 
others contun chlorine, most are dilated with 
water, and the best is generally acid. It is 
necessary, therefore, to poriiy even the beet 
Aamplc!« by digPKting them for Keveral daya 
w'itb |Hiwdm*<l chalk, allowing tlio latter to 
subiiide. uud ilccauting. (Schacht.) 

4304. Testa for Purity of Glycer** 
me. Puro glycerine bus a neutral reaction, 
and on evaporation in a porcelain dieh leaves 
only a very slight carbonacoona ornst. while 
tho impure has a much greater percentage of 
coaly matter. Tho puro article does not be- 
como brown when treated, <lrnp by drop, with 
concentroteil anlphuricactd, ovon after several 
hours; tbo impure beenmea brown even when 
but slightly adulterated. Puro glycerine, 
treated with pure nitric acid ami a solution of 
nitrate of silver, does not become cloudy, 
whilo the impure exhibits a decidedly milky 
appearance. Sometimes the impure article 
bMomes blackened with tho snlpbido of em- 
moniiim. Oxalate of ammonia produces a 
black clouding; lime-water Bometimes causes 
a milky diHcoloration. Pure glycerine, how- 
ever, constantly remains perfectly un coin red, 
and clear os water, the impuro becoming col- 
ored to a greater ur leas oxtont. If a few 
drops arc rubbed between the fingers, pure 
glycerine causes no fatty smell ; tho contrary 
IS the cose with impure, especially if a few 
drops of dilute sulphuric acid be intr^uced. 
( EolUr . ) ( See Xo. 1 151 . ) 

4365. G^atine. Animal jelly obtained 
retuna the form of tho bone, is wasbcil in a 
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by heat from the organic tissue of the bones, 
tendon!^, and ligaments, the ceUuIartjssne, the 
skin, and the sernun membranes in contact 
with water. Glue and size are coarse Tarie- 
tlcB of this sabstonce, prepared from hoofs, 
bides, skins, and isinglass is a purer kind, 
prepared from the air-bladders and some other 
membranes of fish. OeUtine is insoluble in 
cold water* but disMilves with greater or less 
readiness on the application of heat, forming 
a tremulous and transparent ieily on coo^ 
ing. It is insoluble in alcohol or ether, and 
is decomposed by strong alkali or acid. 

4366. To Obtain (Hlatine from Bones. 
The bones of good meat form most excellent 
materials for making soups cmd grariee, as is 
well known to every good cook. In Prance, 
soup is extensively mode by dissolving hmieed 
boucs iu a steam heat of 'll or 3 days' continu- 
ance, and also by dissolriug out tbo earthy 
part by digestion in weak mnriatic acid, when 
a tump of gelatine U obtained, which, after 
being welt wa.shed with water, will dissolve 
by boUiug, and is equal to isinglass for all the 

E urposcs of making soups and Jellies, ^onst 
os recommended the following process for 
making bone gelatiaea : Crush the bones 
smalt, then boil them for 15 minutes is a ket- 
tle of water, cool, and skim the fat off, which 
is fit for all common purposes. The bones 
are then ground, and boilea iu 6 to 10 times 
ibcir weight of water* of which that already 
ujjcd muRt form a part, until o rap ora ted to 
oiir-linll* wbcu a very nutriliouH jelly is ob- 
tained. A copper T esse I should not be n^ed, 
08 tho jelly ucts upon this znotal. An iron 
digestor is the most suitable. Tho bones of 
boiled meat aro nearly a8 productive em tbo«M> 
of fresh meat* but roasted meat bones scarcely 
affmil auy jelly. 

4367. Bone Oalatine. The bones are 
boiler! to remove the fat, then digested in di- 
luted mnriatio acid till the evtiiy maUer of 
the bone is dissolved. The geloune, whicb 
stream of watnr, plunged in hot water, and 
again in cold, to remove all remains of acid, 
and B<imstimcs put into aHolution of carbonate 
of soda. Whou well washed, it is dried on 
open baskets or noU. By Hteeping the raw 
golaUoo in cold water, diSHolving it in boiliug 
water* evaporating the jelly, and cutting it 
into tablets, it may bo dried and preservea in 
that form. 

4368. N elso&'a Patent Oelatixie. Th is 
ts made from cuttings of the hides of cattle, 
and akins of calves. These, freed from hair, 
flesh, fat, ^c., are washed and scoured, then 
macerated for 10 days in a lye of coostio soda, 
and afterwards placed in covered vessels at a 
temporatore of 60^ to 70^ Fohr. until they 
beoomo tender; then washed from the alkali* 
exposed to tbo vapor of burning sulphur nutU 
thoy beoomo sensibly acid, dissolved ut earthen 
vessels heated to 150^, strained, pat into 
settling vosaels heated to 100^ or 190^ for 
nine hours* tho clear liqnor drawn off and 
poured on the cooling slabs to the depth of i 
an inch. When cold, the jelly is cat in 
pieces washed till free from acid, redisaolved 
at 65^, poured on slabs, cat up, and dried on 
nets. 

4369. Oelatme W^fen. Dissolve fine 
glue or isinglass in water, so that the solution* 



when cold, may be consistent. Pour it hot 
on a plate of gfass (previously warmed with 
steam and slightly greased), fitted in a metal- 



wormed with 



lio frame whose edges are just as high os the 
wafers should be thick. Lay on the surface a 



second gloss plate, also hot and greased, so os 
to tOQcn ovary point of the gelatine while 
resting on tho cages of the uome. By its 
pressure tho thin coke is rendered uniform, 
when the gloss nlates have cooled, the gela- 



tine will bo solid, and may be removed. It is 
cut into discs of different sixes by means of 
proper pnnebes. 

4370. Teats for Gel&tiiie. Gelatine 
dissolved in water is recognised by forming a 
jelly OD cooling; it is precipitated by alcohol; 
corrosiro anbhroate throws down a whitish, 
floccaleut precipitate; s solution of tannin, 
or an iafuoion ot galls, gives a curdy, yellow- 
lsh-white precipitate, which, on belog stirred, 
coheres into on elastic mass, iosolabto in wa- 
ter, and, when dry, assumes the appearance of 
over-tanned leather. 

4871. Asbeitoa. A notaral substance, 
resembling fiax, capable of withstanding un- 
changed a considerable degree of heat; it 
may, therefore, be cleansed or purified by fire. 
It U also called Amianthus. 



T ests or Heagents. These aie 

subsiaaoes employed to determine the 
name or character ol any other substance, or 
to detect its presence in compounds. They 
are used in both the solid uud fluid state : 
generally tho latter, when they are known 
os liquid tests. Tbcir application as reagents 
U culed tsstiuq. For this purpose they arc 
commonly odd^ drop by drop to the liquid 
to be tested, conUuned in a test-tube or test- 
gUsa. A aimplo way of employing them is to 
place a few drape or a small portion of tbo 
liquid or siibstanco for examination on a slip 
of common white gbt.<8. an<l to add to them a 
drop of the test liquid. By placing the glass 
ov»r a sheet of white paper, the effoct will be 
rendered more perceptible. 

A number of teste, not included here, refer- 
ring to substances which bold a prominent 
place in some special process, have b^n in- 
troduced in immediate connection with tbo 
description of those substances, and will be 
found in the index under the bead of the arti- 
cle to bo tested. 

4373. Teat for Chicory in Coffee. 
Place a spoonful of ground coffer gently on 
the surface of a glass of cold water. The 
pure coffee will float for some time, and 
scarcely color the water; the chicory, if any 
be present, rapidly absorbs the water and sinks 
to the bottom, communicatang a deep reddish- 
brown tint os it foils. 

Or a spoonful of ground coffee may be 
placed in a small bottle of cold water, and 
shaken for a moTnent; if the ample of coffee 
is pore, it will rise to the surface and hardly 
tinge ^e water, whilst if the coffee is adul- 
terated with chicory, the latter will fall to 
the bottom and color the water os before. A 
similar coloration of the water will be pro- 
duced, however, if the coffee be adulterated 
with burnt sugar, which is tiie basis of the so- 
called ''coffee essences or extracts.'^ 

4374. To Teat Toa. Pure China tea is 



not turned block by being put into water im- 
pregnated with omphurettra hydrogen goa, 
nor does it tinge spirit of haAehorn bine. 
The infusion is ameer- colored, and ie not 



reddened by adding a few drops of oil of vitri<^ 
to it. 

4375. To Detect Copper in X4iouida. 

Spirit of hartshorn turns them blue. There- 
fore tea bos nut been dried on copper if an 
infusiou of it is not turned blue by this mix- 
ture. Cider, being through brass 

pots, is detected by this experiment. 

4376. To Detect Watered Hilk. The 
cheapest and easiest method of adulteratiug 
milk is by adding water, and we may readily 
ascertain tbo exact extent of adnlteration by 
the following plan. If a gloss tnbe, divided 



into 100 parts, be filled with milk siud left 
standing for 24 hoars, the cream will rise to 
the upper part of tho tube* and occupy from 
i I to 13 divisions, if the milk is genuine. 

4377. To Detect Chalk in Milk. Di- 
lute the ruDk with water ; the chalk, if there bo 
any, wiU settle to the bottom in an hour or 
two ; put to the sediment an acid, vinegar for 
instance; and if effervescenco take place it is 
chalk. 

4378. To Detect Mineral Subatancea 
in Flour. Tbo presence of a mineral adul- 
teration of flour or meal may bo readily de- 
tected. A small quantity of the susMcled 
flonr is shaken up in a glass tul>c with cnloro- 
form. All mineral adulterations will collect 
at tho bottom, whilo the flour will float on 
the liquid. 

4379. How to Snow Good Flour. 

'W'bcu flour 18 gcnninn or of tho best kind, it 
holds together in amass when rqueezed by the 
hand, and shows tho imnrossiuns of the fin- 

E :ers, and even of tbo marks of tbo skin, much 
(vnger than when it is bad or adulterated; 
Olid the dough made with it is very giney, 
ductile, and elastic, ca^v to bo kocad^^d; and 
may bo flatteiied ami drown ii; ovi*ry lUroc- 
tiun without breaking. 

4380. To Detect Adulterations in 
Sugar. Suffar is largely adul tern 1 ‘m!. Pure 
cano aod bevt sugars may bo known by their 
goJotioDS bending tho luminous rays in cir- 
cumpolariiation to tho right, whereas grape 
and tocula sugars bend it to the left. Pure 
cone sugar boiled iu a nolution of caustic po- 
tosAa romains colorless, bi;t if starch sugar U 
present tho liquid turns brown. A filtered 
solution of 33 grains cano or beet sugar in 1 
ounce water, mixed with 3 grains pure caustic 
potossa, and then ^tated with I i grains sul- 
phate of coppor in a dose vossoi, remains 
cJw, even after tho lap so of .several days; 
but if starch sugar is pre^^ont, a red precipi- 
tate is formed alter sumo timo, and if present 
is oonsiderablo quantity tho cupper will bo 
wholly converted into oxide within 24 hours; 
the solution first turns blue or grtten, and ^cn 
entirely loses its color. Of late years moist 
engor nos been largely adulterated with the 
sweet waste liquor (solotion of glycerine) of 
the steorine manufactories : but this iVoud 



mav be detected by its Inferior sweetness, 
and by its moist and dirty ap pea ranee. 

43dl. Test for Stanch. Tho old and 



femilior test for starch is the blue color which 
free iodine produces when brought in contact 
with it; but this is not the only reagent by 
means of which we can detect the uroBcnco of 
starch in combination with similar bodies. 
Bromine is nearly as good os iodine, aod 
tannin is sold, in some instances, to be better. 
A solution of 50 grains tannin in 1 pint dis- 
tilled water will answer for maluBg the test. 
A drop of tiiis tannin solution will cause a 
pradpitate in extremely dilute solutions of 
starch ; the precipitate dissolves when 
worm^ and reappears when the solution 
ooola ; and where the starch paste is old, the 
reaction Is said to be more sensitive than 
that of iodine. 

4382. To Test Arrow-Boot. Genuine 
oiTow-root if odorless and ta.steless, and pro- 
duces a sort of crackling noi^ when pressed 
or rubbed, and emits no peculiar odor when 
mixed with muriatic acid. Stirred np in a 
mortar with double its weight of a mixture of 
equal parts of aqna-fortis and water, it docs 
not become gelatinous and adhesive in less 
than 15 minutes. 

4383. To Detect Arsenic in Colored 
Pai^. Take a fragmeut of the p^er and 
put it into a solution of ammonia. Jr arsenic 
be present the liquid will assume a bluish 
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color. In case a farther test is required, pour 
a little of the ammoniacal solution on crystals 
of nitrate of silver, and arsenic, if present, 
will show itself leaving a yellow deposit 
cn the crystals. As arsenic i^u^otl in coloring 
all qualities of paper, from the cheapest to 
the c«»stUest, a knowledge this test will be 
of service. 

4384. To Detect Gum Arabic in Gum 
Trancanth. Make the gum into a clear 
mucilago, and filter carefully; pour strong al- 
cohol upon it, and if it retains its solubility 
and tmnsparcncy, no gum arabic is present, 
bnt if it becomen opuiue, or deposits a pow- 
der at the bottom, it contains gum arabm or 
aome aimilar substance. 

4385. To Teat Slates. The test of a 
superior slate is iu ability to remain nnbro* 
ken. after being made red hot in a fnmaco 
and suddenly immersed in cold water while 
at that heat. 

4386. To Test Silver or Gold. For 
testing gold or silver, slightly wot tho metal 
and rub gently with lunar caastic. If gen- 
uiuo gold or silver the mark will bo faint; but 
if an inferior niotnl it will bo quite black. 

4387. To Teat Uushrooms. Tho fob 
lowing are said to be tests of the wholesome* 
ness of mnsbrooms; Sprinklo aUttlo salt on 
tho spongv port or gills of tho sample to be 
tried : if they turn yellow, they ore poison- 
ous; if block, they am wholesome, 

Palwj mn'^brooms have a warty cap, or else 
fragments ofmembrano adhering to the upper 
surface ; aro heavy, ond emerge from a vulva 
or bog; they grow in tafls or clusters in 
woodi*, on the stumps of trees, dc. ; whereas 
the true mushrooms grow in pastnres. 

False mnsbroomii have an astringent, 
styptic, and disagreeable tasto; when cut 
tbeV turn blue ; tbe^ arc moist on tho surface, 
and are generally o( a rose or orange color. 

The plls of tbo trno mushroom are of a 
pinky red, changing ton liver color ; the flesh 
IS white ; the stem is white, solid, and cylin- 
drical. 

Introduce a silver spoou, or an onion, into 
a vessel in which musnroomH are seething; If, 
OD taking either of them oat, they aesume a 
dark, discolored appearance, the circumitance 
denotes the presence of poison ezisting among 
Uiem; if, on the other band, the metal or 
onion, on being withdrawn from the liquor, 
wears Us natural appearance, the fruit may 
be regardml as genuine, and of tho right 
sort. 

Rub the upper skin with a gold ring or any 

E iiece of nld ; the part rubbed will turn yel- 
ow if it IS a poisonous fringu.*). 

4388. To Teat tbe HArdzieaa of 
Water. Hard water contains more or leu 
carbonate of limo ; tbe presence of this sub- 
stance in waters is tested thus r Soap, or a so- 
lution of soap in proof spirit, mixes easilvand 
perfectly with pure water, bnt is curdled and 
precipitated in water containing carbonates, 
chlondes, or Bolpbates. The degree of hard- 
ness of water depends on the amount of car* 
bonato of Ume held in it in fiolntion, and is 
OBCortained as follows: Dissolve 1 drachm 
finest white soap in 1 pint proof spirit; so ad- 
just tbe strength (if not already so) that ex- 
actly 32 measures are required to be added to 
100 measures of the standard solution of 
chloride of calcium (ac6 Ko. 4786), Wore a 
lather can bo produced. Every measure of 
this test Bolution of soap and alcohol, which is 
required to produce the eamo effect on 100 
meoBuros of a sample of hard water, represents 
I grain of carbonate of limo or of hardness ; 
2 measures equal 1° of hardnoBs or 1 groin of 
carbonate per gallon, d-c. 

4389. To Test tbe Purity of Sorskac. 



Its stren/fth is best ascertained by the quanti- 
ty of sulphuric acid required to nentiwse a 
given weight of borax- {Sec Alkalimetry.) 
Tho impNritics in borax ore c<immon salt and 
alum, which aro mixed with it to lower the 
value. 

Common roR may bo detected by a soluUou 
of tho borax In hot waior yielding with nitrate 
of silver a curdy white precipicato which U 
soluble in ammonia; tbid moat l>o distin- 
gni&hed from the white pulverulent precipitate 
nf b< irate of silver which will be thrown clown 
from pure borax. 

Tho presence of alum is determined by 
addition of ammoDia water to a solution of 
tho borax giving a bulky white precipitate. 

4390. To Test the Purity of Musk. 
Musk isollen largely adulterated with dried 
blood, the prcBCQCO of which may be detectcfl 
by tho inioriority of the odor ; by au assay 
for tho iron contained in the bli^ ; or by 
mlcroKopic examination. The ashes lou 
afrer bunting pure tnusk aro neither red nor 
yellow, but grey, and should not exceed 6 per 
cont. of tbe amount burned. 

4391. To Test the Purity of Amber- 
grie. From the high price of tbe genuine 
ambergri^ it is very frequently adulterated. 
IFhen quite pure and of tho best quality it is 
nearly wholly soluble in hot alcohol and 
ether, and yields about dS per cent, of tbe 
odorous pnoclple iambreine). It is dso 
easily punctured with a heated needle, audon 
withdrawing it not only should tbo odor be 
Immediately evolved, but tbe needle should 
como out clean, without anything adhering 
to it. 

4892. To Test Diamonds. If you 
have a doubtfbl stone, put it into a leaden or 
platinum cup, with some powdered fluor-spar 
and a litUo oil of vitriol; warm Uie vessel 
over somo lighted charcoal, in a fireplace, or 
wherever there is a strong draught to cor^ 
away tho noxious vapors that will be copf- 
ously evolved. When these vapors have 
ceased rising let tbo whole cool, ana then stir 
the mixture with a gloss rod to fish out tbe 
diamond. If you find it intact it is a genuine 
stono; but if it is false it will he corroded by 
the bydrofiuorio acid that has been generated 
around it. A small paste diamond would dis- 
appear altogether unW tho treatment. This 
test is given by Massimo Levi, an Italian 
chemist. 

4398. Teat for the Preeence of Blood. 
Conning bos discovered in acetate of zinc a 
reanut that precipitates the slightest traces 
of me ooiofing matter of blood from solutions, 
even whero tbe liquids are so dilate as to be 
colorless. Blood washed from tho hands in a 
pail of water can readily bo detected in this 
way. Tbo fiocculent precipitate thrown 
down by acetate of zinc must bo washed by 
docontaUon. and finally collected on a watch- 
glass, and allowed to dry, when the micro- 
scope will readily reveal crystals if any blood 
bo proseut ( See 2io. 6415.) 

4394* Teat for the P r o a c nce of a Free 
Acid. Dissolve chloride of silver in jast sof- 
ficLont ammonia to make a clear solution. If 
a litUo of tho test bo added to oriUnary spring 
water, the carbonic acid present inUie fatter 
will neutralize tho ammonia and precipitate 
the chloride. The above forms a gocM lec- 
turo experiment, the test being averydeUcato 
one. 

4395. PermATtganate of Potaaoa aa a 
Teat for Or^ziic Matter. As a test for 
organic matter in air and water, its accuracy 
has been called in question, on tbe ground 
that it does not att^k all kinds of organic 
matter with equal facility— some, os starch, 
re»i)»ting \ts action fur a lung time. It must 



bo admitted, however, that it is, at present^ 
tbe only practical tost that we have, and cer- 
tainly fthows very rapidly and clearly tho 
presence nf hurtful organic matter in water 
Of in air. It can bo applied by any one, it 
being only necessary to use a weak Rolntion; 
tho (lUappearance of tbe color indicates tho 
presence of organic matter. In time nf epi- 
demics, such as cholera or dysentery, this 
tost might be of much value in singling oat 
the contaminated from tho pure water. It is, 
perhaps, well also to recall the fact that this 
test forms tho readiest means of purifying 
foul water. 

4396. Tromzner’a Test for the Pres* 
ence of Su^ar inDrine. Put Rome of the 
suspected urine into a large test-tube, and 
add & few drops of solution of Bulphate of 

3 er, then sufficient solution of potash to 
er it strongly alkaline. If sugar he pres- 
ent, the precipitated oxide redissblves into a 
blue liquid, and on boiling red oxide of copper 
is precipitated. White merino that has been 
wet with a Bolution of bichloride of tin is paid 
to form a ready test fur BUgar in urine, Ac. 
A portion wet with tbe suspected liquor, and 
exposed to 260^ to 300^ of heat, becomes 
blackened if sngar ia present. 

4397. Quantitative Teat for Sugar in 
Urine. Dissolve 400 grains pure cryscallized 
sulphate of copper in 1600 grains or distilled 
water; odd this gnduaHy to a solution of 
1600 groins neutral tartrate of potash in a 
Uttlo water mixed with 6000 or 7000 graius 
solution of canstic soda of 1.12 specific grav- 
ity. Add water to make up tbe wbolo 11,1)44 
grain measures. 1000 groin measures are 
equivalent to 5 grains of gr^o sugar. 

4396. Fettenkofer’a feat ibr Bile in 
ITrixie, Ac. Put a email quantity of the sub- 

S ected liquid into a test-tube, and add to it, 
rop by drop, strong Bulphurio acid till be- 
comes warm, taking care not to raiso>tha 
temperature above 122^ Fabr. Then add 
from 2 to 5 drops of syrup, mode with 5 parts 
sugar to 4 of water, and shake the mixture. 
If tbe liquid contain bile, a violet coloration 
is observed. Acetic acid, and those eubstan- 
ces which are converted into sugar by sol- 
phnrio acid, may be substituted for eugar. 

4399. To Detect Sulphur in Coal-Oaa. 
Tbe presence of Bulphur m coal-gas can be 

E roved in the following simple manner: 
et a platinum basin be filled with a pint 
of water, and the basin be heated over a 
spirit lamp until all the liquid has evaporated ; 
the basin will be found to be coated on the 
outside, where it has been struck by the flame, 
with a dirty, greasy looking substaucc, which, 
on being washed off with puro distilled water, 
and tested, proves to bo sulphuric acid. Tho 
glass chimneys used with Argaud gas- burners 
soon become coated over in tern ally with a 
white substance, which, on being washed off 
with distilled water, will be found to bo, on 
testing, sulphate of ammonia. Tho glass 
panes of a room wherein gas is burned for 
a fow evenings con seen tivolv. will, when rub- 
bed with the fingers of a clean band, import 
to it a substance which, on the hand being 
rinsed in distilled water, will yield o precipi- 
tate of sulphate of bo^ta with chloride of 
Danum. and a one k- red procipitatu w*ith po* 
taasiO'iodido of mercury. 

4400. Teat for Benzole. For distin- 
gniahing gouuioo ben^uli*, ur that mode of 
coal tar, from that prepan-d from petrol cum, 
Brandberg recommends us to place a small 
piece of j»tch in a testing tube, ami pour 
over it Borne of tho substance to bo oxamined. 
The genuine will immeffiately dissolve tbe 
pitch to a tor-like mass, while that derived 
from petroleum will scarcely be colored. (See 
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Xo3. 'W20 and 4331.) 

4401. To Detect Cotton in Linen. 
Unmvel a piece uf ll'e fabric, both warp and 
weft, aad plunge it into a solution of oniiine 
and fuch sine. This will the whole rwl. 
Take it out, wash it, and while moist dip into 
ammonia; the cotton threads will lose thdr 
color, while the linen will remain red. (See 

4‘C.) 

4402. Hahneznann^a Test for Lead in 
Wine. Take L ounce i^uick-lime, ounces 
flowers of sulphur; heat m a covered crucible 
for 5 or 6 minutes; take 2 drachms of this 
compound ( which is sulphuret of iime), 2 
drachms ta^ric acid; powder, mix, and 
eboko in a stoppered bottle with a pint of 
water; let it settle, poor off the clear liquid, 
and add H ounces tartaric acid. The above 
teat will throw down the lea^t qnantitj of 
lead from wine a, as a very senaible black prc< 
oipitate. 

4408. Paris Toat for Lead in Wine. 

Expose equal parts of sulphur and powdered 
ojster sbelU to a white heat for 15 minutes, 
and, when cold, odd an equal quantity of 
cream of tartar; these are to be put into a 
strong bottle, with common water, to boil for 
an hour, and the solution is afterwards to be 
decanted into ounce phials, adding 20 drops 
muriacio acid to each. Doth the above tests 
will throw down the least quantity of lead from 
wines, aa a very senible black precipitate. 
As iron might bo accidentally contained in 
the wine, tho muriatio acid is added, to pre> 
vent the precipitation uf that inotal. This 
acts in the same manner asHohnomaon'a test. 
(iSre Vo. 4402.) 

4404. To Diatmffuisb ArtiflciaUy 
Colored Wine*. As the real coloring mut- 
ter uf w'ino is of difficult solubility in water 
ftto from tartaric acid, Blumc proposes to 
moke tbia fact of practical u.«o in testing the 
parity of wise. A crumb of bread saturated 
in the supposed wine is placed in a plate of 
water; if artificially colored, the water soon 
partakes of tho color; but ir natural, a slight 
opalescence only will be perceptible alter a 
quarter of an hour. 

4405. To Detect Lo^ood in Wine. 
M. Lapeymcrc, having observed tbat bicma- 
tine, the coloring principle of logwood, gives 
a sky-bluo color in tho presence of salts of 
copper, proposes tho following test for log- 
wood in wines; Paper U saturated with a 
Btrong solution of neutral acetate of copper, 
and dried. A strip of this is dipped into tho 
enspeebed liquor, and. after removal, the ad- 
henng drops are made to move to and fro 
over tho poper. which is finally to bo care- 
fully driqif If tho wine contain logwood, tho 
paper will a.s8ume a violet-blue color; bat 
if tho wine possess its natural coloring mat- 
ter the paper will have a grey tint. 

4406. To Detect ArtificiBd Coloring 
in Wine. Use, us test liquid, a solation of 
pota."b and a Kolutinn of liquid ammonia and 
potash. 

IF tho wiuo is colored by tho coloring 
imuccr of Ibo grape. potaa*h changes tho red 
color to a bottio green or brownish- green ; am- 
muoia changes tho color tr> brownish- green or 
greenish-brown; a Bointioo of alum to which 
some potash has been added gives a dirty 
grey precipitate. 

If the wine is artificially colored, potash 
irivcd the following colored preciintatea: 
Dwarf elder, mulberry, or beet root give a 
violet precipitate; pokewec<l berries, a yellow; 
Indian wood, a violet red; pemambuco, a 
re<l: litmus, a, violet blue; orchil or cudbear, 
ft dirty lees color. 

Or : Four into the wine to be tested a so- 
luUon of alum, and precipltato tho alumina it 



contains, by adding potash, and Uio precipi- 
tates will lukve the same characteristic colon 



as above. 

4407. Teat for Rum. Dr. Wicderbold 
proposes the Allowing method for distinguish* 
mg between true mm and the factitious 
liquid sold under this name: Mix a little of 
rile mm to be tested with about a third of its 
bulk of sulpbnrio acid, and allow the mix tare 
to stand. If the rum is genaino its peculiar 
odor remains after the liquid has cooled, and 
even after 24 hours’ contact may srill be dis* 
tinguished. If, ou the contrary, the mm is 
not genuine, contact with BoJphuric acid 
promptly and entirely deprives it of all iu 
aroma. 



T est Papers. Thega couBUt of 

paper which has been wetted thorough- 
ly and uniformly with a solntion of some ap- 
propriate substance, dried and cot into couve- 
nient strips, und is nsed to test, by its change 
of color, the presence of some other substance 
known to produce that ohoD». This is 
effected by dipping a strip of the proper 
test paper into, or wetUng it with, the liqnor 
to be tested, and tbo effect noted. 

4409, Bragil'wood Teat Paper. Made 
by preparing the {Mper with a aecocrion of 
Brazil-wood . A Ikolies turn it purple or violet ; 
strong acids, red. 

4410. Buckthorn Teat Paper, From 
a decuctloQ of the berries; is reddened by 
acids. 

4411. Cherry*juice Teat Paper. Fn>ts 
the Juico of chemes ; hoe the somo properties 
as buckthorn paper. 

4412. Dahlia Teat Paper. Mode fVoxn 
an infusion of tbo petoU of tbo violet dahlia 
(georgina purpurea; ; alkalies turn it green ; 
acids, red; strong caustic alkalies turn it 
yellow. This is a very delicate test pa^cr. 
The juice of elderberries will moko a snnilar 
test paper. 

4413. Indigo Teat Paper. From a 
soluUon of indigo ; loses its color in contact 
with chlorine. 

4414. Iodide of Potaaaium Teat 
Paper. From a soIuLien of it in distilled 
water; turned blue by an acidulated solution 
of starch. 



4416. Starch and Iodine Teat Paper. 
Prepared by mixing starch paste with iinlide 
of potasdnm ; turned blue by chlorine, ozone, 
and tho mineral ocids, and by tho wr contain- 
ing them. 

4416. Lead Teat Paper. From a solu- 
tion of either ocetato or diocctato of lead ; 
used as a test for BulphnrotUd hydrogen oud 
h^roBulpburct of ammonia, which tnm it 

44i?. Blue Litmua Teat Paper. Tri t- 
crate I ounce Uttnns in a wedgwood-woro 
mortar with 3 or 4 fluid onnees boiliug water; 

E nt the mixtnro into a flask, and odd more 
oiling water until tbo liquid measures fully 
i pint ; agitato it frequently until cold, then 
filter it; divide tho filtered fluid into 2 equal 

S ortioDs, stir ono portion with a glass rod 
ipped into very dilute sulphorio acid, repeat- 
ing ^is until tho liquid ^gins to bo very 
slightly ringed red, then odd tho other portion 
ana mix them thoroughly. Prepare tho paper 
with this iofnsioD. Acids tnm it red ; alka- 
lies, green, liio nentrol salts of most of the 
heavy metallic oxides redden this os well os 
Che other bluo test papers tbat aro affected by 
acids. 

4418. Red Litmua Paper. Treat the 
whole of a blue infQsioa,made as above, with 



the rod dipped ia dilute snlphmlc acid until 
it turns distinctly rod. Alkalies, alkaline 
earths, and their sulpbnrets, restore its blue 
color; alkalino carbonates and tho soluble 
borates prodneo the same effect. Red litmus 
paper may also bo zaado by holding a strip 
of the blue litmus paper over a jar into which 
8 or 3 drops of muriatic (hydrochloric) add 
have been thrown. 

4419. Mallow Teat Paper. From on 
infosion of the purple flowers of tbo common 
mallow. 

4420. Manganese Test Paper. From 
a solntion of sulphate of luangoneso ; turns 
black by contact with ozone. 

4421. Rhubarb Teat Paper. From a 
strong infosion of tho powdered root; alkalies 
turn It brown, but boracic acid and its 

do not affect it. 

4422. Rose Test Paper. Modo with q 
strong infusion of the petrus of tho red rose ; 
alkalies turn it a bright green. 

4423. Starch Test Paper. From a 
cold decoction of starch ; free iodine turns it 
blue. 

4424. Sulphate of Iron Test Paper. 

Mode with a solutiou of the protosulpbato; 
os a test for hydrocyouic acid and the soluble 
cyanides. 

4425. Turmeric Test Paper. Pre- 
pared with a decoction of 2 ounces turmeric 
to 1 pint water; U turned brown by alkalies, 
and by boradc acid and tho soluble borates. 

4426. Cabbage Test Paper. Make a 

strong infusion of red c abb ago leaves, strain 
it, sou evaporate gentle beat till con- 

siderably reduced. Then dip the paper in ii 
and dry it in tho air. (Thib poper it of a 
gTsyUb color; alkalicii ebango it to green, 
acids to red. It is a very dciicato tcist; if 
rendered slightly m^ecn by au allcdi, carbonic 
acid will restore too color.) 

4427. Alhanst Test Paper. The red 
principle of ibe alkancc root (Anebusa tine- 
ioria,L} b, ie well knowu, a most &cusi- 
tivo reagent for alkalies and acids ; it is uAed 
for the preparatiun of test paper, and is pre- 
pared ]jK 0 litmus pap4?i‘, by Ratorating un- 
sized paper with a nulutiou uf the alkonot red. 
This IS obtained by extracting dry olkonet 
n^utwitb etbor; tbc filtered liquid is ready 
for Uf»c. The bluo paper may bo obtained 
from tbo red ono by dipping it hi on aqueous 
Rolution of carbonate of Koda of specific grav- 
ity 1.5. A paper, answering for both alka- 
li no and acid test, may bo prepared by 
dividing tho othcrcol solntion of afkunot red 
into two equal porta ; to ono is added, drop 
by drop, a watery solution of carlionato of 
soda, until tbo red just );as changed tu a dis- 
tinct blue hue ; tbcu both liquids nro mixed 
and used for tho preparation of the paper. 
This, when dried, bos to bo kept in rightly 
closed bottles. 

4428. Teat Paper from Hollyhock 
Flowera. Somo years ago Prof. Aisen, of 
tbo University uf Maryland, proposed paper 
stained with an infosion of the petals, os a sub- 
stituto for litmus paper. His oltbn?a paper is 
purplish 'blue when dry; acids impart a car- 
mi no hue. which is turned to bluish-groca by 
alkalio.R. the ncntral tint being purplish- bl uc ; it 
is saperior in intensity of reaction to turmeric, 
and quite equal to litmus, and is not affected 
by light, as Is the case with tho latter. Tho 
alkohno reaction is prod need in natural or 
atmospheric waters; and tho presence of ni- 
trites, which change tho red paper to purple, 
is indicated in greater dilution than with io- 
dide starch. 

4429. Ozonometer. This name has 
been given to paper prepared with a mixed 
sohitinn of starch and iodide uf potassium. 
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It is ^hite. but ib turned blue by osonized &ir 
when exposed to it in a i^U^htly maiztened 
state. This test is sufficiently delicate tO’ 
detect tbQ presence of ozone in the atmo- 
sphere. 



F actitious Mineral Wa- 
ters. These nro tho imitations of 
different celebrated springs, whose watora 
hare more or less medic Inal properties; they 
arc prepared br adding to pure water the in- 
gredients which tho original spring water is 
fuund. by chemical analysis, to contain. Un- 
der this class aro also included tho ordinary 
aerated or carbonated waters, which aro known 
os luda waters. Tho majority, whether plain 
or medical, are charged with carbonic ociu gas 
by tbs powerful apparatus employed br man- 
ufacturers of soda waters (occ Js'o. 718); tho 
gaa being evolved by the action of weak sul- 
phnrio add ou niaiblo chalk, wbiting, &c. 
So mo fow obtain their carbouic acid giis by 
tho jvctuja of au add aad aa alkali introduced 
into tbo bottle, and instautly corked. Tho 
miantity of ga; introduced i » usuolly aboa'. 5 
Limes tho vulumo the liquid. la making 
chalybcatoa::d lailpbiivcttsd wr.tcr, I ho water 
fiUould bo previously boiled, to cspci all mr 
from it. 

4431. Simple Aerated Water. Car- 
bonic add gas water. ^V atcr charged with 
fivo or moro rohimcs of carbonio add gas, by 
moans cf a svutablo apparatus. (S<e 2fo. 718.) 

443S. Alkaline Aerated Water*. 

Aerated soda aucl poto»«K wuU’rs HbuuUl be 
matlo bydiHSolving I drachm of this cariHm- 
atod alkali in each pint of water, and charging 
it strongly with carbonic acid gas. The "oda 
water usually offered for flalo contains little 
or m> Rod a. 

4433. Aerated htagneeia Wa^. 

This is a sudution of magnesia of various 
strengths, charged with carbouic acid gaa in 
tho piamo manner ae other aerated waters. 

4434. Iffurray^s Fluid Dffaraeaia may 
bo thus made i To a boiling soTutioa of 10 
ounces sulphate of magnesia In 0 pinU water, 
add A solution of ll) ouncea crystallized car- 
bonate of soda in Iho same qiiantity of water; 
boil the niirtnretill gan ccoi^os to escape, stir- 
ring constantly; then sot It aside to Rettlo; 
pour off the liquid, and ^va.sh tbo precipitate 
on a cotton or linen cloth, with warm water, 
till the latter passes tasteless. Mix the pre- 
cipitate, without drying it, with a gallon of 
water, and force cArbonic acid goa into it 
under strong pressure, till a complete solution 
is effected. The Eau Magn^sienn^ of the 

French Cwlox is about a third of tM«» strength; 

and some fluid magnesiaa prepared in this 
country aro not much slruuger. Dinnefoxd's 
preparation is similar to tho above. 

4483. Carbonated Lime-Water — Car- 
rara Water, Lime-water (prepaT©<l from 
lime made by c^cining Carrara marble) is 
snpersain rated, by strong pressure, with cm- 
bonlo acid, so that the carbonate of lime at 
first thrown down is redissolved. It contains 
8 grains carbonate lima in 10 flnirl oonoes 
water. 

4436. Aerated LitliXa Water. This 
may be conveniently ma<lo from the fresh pre- 
cipitated carbonate, dissolved in carbonated 
water, as directed for floirl magnesia. Its 
antacid and antilithic properties are found 
usefhl. 

4437. Baden Water. Mnriato of mag- 
nesia, 2 grains ; muriate of lime, 40 grains ; 
muriate of iron, i groin (or 3 minims of the 
tinctnro); moriate of soda, 30 groins; sul- 



phate of soda, 10 grains; carbonate of soda, 

1 groin; water, 1 pint; carbonic acid gas, 5 
volnmes. 

4436. Carlabad Water. Dissolve 8 
groins of mnriato of lime, 1 drop of tlnctaie 
of Besqnichlorido of iiun, SO gruns of snlpbote 
of soda, 60 g^Ds of carbonate of soda, 8 
gnuna of muriate of soda, in one pound of 
water. 

4480. Carlsbad Water. Muriate of 
lime, d grains ; tincture of mnriato of iron, 1 
drop; s^pbate of soda, 50 grains; carbonate 
of soda, ft) gnuns; muriate of soda, 8 grains; 
carbonated water, 1 pint. 

4440. Congress Water. Take com- 
mon salt, 7) ounces; hydmto of soda, 23 
grains; bicarbonate of soda, 20 groins; and 
calcined magnesia, 1 oimco. Ado the above 
ingredienu Cu 10 gallons of water, and cb.orgo 

With ga^. 

4441. S^er Water. Carbonate of mmIa. 

5 groins; sulphate of oodiv, 4 scruples; muri- 
ate of sods, 10 grains; sulphato ol luagncsia. 

3 gruns; moriateof lime, bgnuiis; corlxmated 
water^ 1 pint. 

Or I t may be madu without apparatus tbuR: 
Bicarbonate of sods, 30 grains; muriate of 
ftoda 8 grains ; sulphate of magnesia 3 grains; 
water. 1 pint; dissnlvo and add 1 scrapie dry 
bi^ull>bato of Koda, oDil oloKe tbo bottle imme- 
diutelr. 

4442. £uxs Water. Carbonate of soda 

2 ticrnples; xolpbato of pousb, 1 grain; sol- 

f hato of magnesia, 5 gmns; mariaca of soda 
0 gmius; iiniriate of lime, 3 grains; carbon- 
atotl water. I pint. 

4443. Kissin^n Water. Mix together 
bicarbonate of »4»da, 1 dracbm ; carbonate of 
lime, 8 scruples; precipitated carbonate of 
iron, 2 scruples; common salt, 8 ounces; 
muriato of ammonia, 4 grains; sulphate of 
soda, 8 Bcroplcs; sulphate of inagnesio, 2 
ounces; phospbato of soda, 13 grains; phos- 
phate of lime, 8 scronlc!>. Add water, 4 gal- 
too. Let it stand half a day, filter, add car- 
bonate of magnesia, 10 scmples, and 10 gallons 
water. Lastly, charge with gas by means of 
tho usual apparatns. (See A*b. 718.) 

4444. Aarienbaa Water. Carbonate 
of tod A, 2 scruples; Bulphate of soda, 06 grains; 
sulphate of magnosia, 8 grains; munate of 
soda, is grains; muriato of lime, 10 grains; 
carbonat^ water, 1 pint. 

Or, bicarbouato ofV>da, CO grains; sulphato 
of Bodo, 1 drachm ; muriate oisoda, 16 grains; 
sulphate of magnesia, 10 grains; dissolve In 
i pint water, add 26 grains dry bisulphate of 
soda, and cork immeffiatcly. 

4446. Karienbad Purging Salta. Bi- 
carbonate of soda, 5 ounces; dried soiphote 
of s^a, 12 ounces; dry mnriate of soda, H 
nonces; s^phate of magneto, dried, 2 oun- 
ces ; dried bisnlphato of soda, 2| ounces. 

the ealt.^ previouslr dried, separately, 
and keep them carefully from the air. 

4446. Pulina Water. Sulphate of 
nod A, 4 drachms; sulphate of magnesia, 4 
drachms; mnriato of lime, 15 grains; moriate 
of magnesiA (dry), 1 scruple; muriato ofeoda, 
1 scruple; bicarlwmitQ of soda. 10 grains; 
voier slightly carbonated, 1 piut One of 
tho most aedvo of the purgativo sabne wa- 
ters, and deserving of wider popujsuity. 

It may be prepared without Apporatuo oe 
follows : Bicarbcuiate of soda, 60 grains ; aul- 
pbate of magnesia, 4 drachms; sulphate of 
soda, 3 drachms; omriate of soda. 1 scruple; 
dissolve in i pint of water; add, lastly, 2 
scruples bisulphatc of soda, and close the hoi’ 
tie immediately. 

4447. Suts fbr Xaking Pullna Wa- 
ter. Dry bicarbonate of f oda, 1 ounce ; sul- 
phate of 60^2 ounces; sulphate of magnesia, 



1 jounces; muriate of eoda, 2 drachms; tar- 
taric acid, i ounce (or rather, bi sulphate of 
soda, 1 ounce). All the ingreffienta must be 
previously dried. 

4446. Pyrmont Water. Carbonate of 
lime, 12 grains; crystallized carbonate of soda. 
31 grmiis; sulphate of soda in crystals, 7t 
grains; sulphate of lime, 14 grains; sulphate 
of magnesia, 20 grains; sulphate of iron, 2 
grains; chloriik of Bodium, 2 grains; chlorido 
of magnesium, 4 grains; chlorido of mangan* 
ose, grain; water, 2 pints; carbonic acid, 

5 volumes. Dissolve tho sulphato of iron in 
part of the water; dissolve tho other soluble 
salts in the remainder of tho water, odd the 
m^duble salts to tbo solution, and charge it 
wit h th e corhoni o acid . M i z tb n two boIu tiona 
iu a bottle, and cork it immediately. 

4449 Seidlitz Water. This is usually 
iimutml by ntrujigiy uorutmg a solution of 2 
drachms nulphate uf magnesia in 1 pint of 
water. It is also moUo with 4. 6, uml 8 
drachme of the Halts to 1 pint of water, ac- 
eoiding to tho strength roc pu red. 

4460. Seidlitz Powders. Tbo cuincnm 
Soidliti powders do not roscmblo tho water. 
A closer imitation would be mado by using 
effloroBCod sulphate of magnesia instead of 
the putoaaio- tartrate of sofU. A still more 
exact compound will bo the following: flffior- 
eeced sulpoate of magnesia, 2 ounces; blear- 
bonato of soda, i ounce; dry bisulphato of 
eoda, i ounce ; mix, and keep in a close bot- 
tle. 

4461. Seidlitz Powders. M i x to^tho r 
thorou^ly 1 triiy ouuco bicarbouato oi soda, 
and 3 Uoy ounces Bochollo salt, both in Jluu 
powder, and divide into 12 equal ports. Di- 
vide 420 grains tartaric acid also into 12 equal 
parte. Put up tho parts, sevorally, of the 
mixture and of the acid iu separate papers, 
each kind of a distinctive color. ( U. iS. Ph.) 
The alkaline mixture is uaually put up hi 
blue, and tbo acid In white papcri<. 

4462 . Beidachutz Water. Sulphate of 
mogaeBis, 3 drachms; muriate oflime* nitrate 
of time, bicarbouato of aodtt, nf each 8 grains : 
atdphato of potOHh, 6 grains; aemtod water, 1 
pint. 

4453. Seltzer or Selters Water. The 

eelUer water, as commonly solO. i$ prepared 
ai follows : Prepare a solution of fused chlor- 
ide of c^cium, 1 part iu 9 of water (specific 
gravity should bo 1.088 to 1.089) ; a solution 
m cal^ned carbonate of scKla, I part in 10 of 
water (specific gravity 1.105); u solution of 
chloride of magnesium, by dissolving calciucd 
magnesia at the mte of 20 grains iu dilute 
hydrochloric acid to make 1 fluid ounce of 
saturation (specific mvity 1.03G); lastl)-, 
a solution ciV dry solphate of eoda in 10 parts 
water (specific gravity 1.092). These soln- 
tione are mixed with water iu tho following 
piupoitioue . Solution of carbonate of soda, 
lOOO grmuB; solution of chlorido of calcium, 
SOO gr^m; Bolution of chlorido of magne- 
inmn, 160 grains; Rnhitinn of sulphate of soda. 
20 grains; added to 250 to 300 ounces (troy) 
of water, afterwards to be charged with car- 
bonie add. 

4454. Seltzer Water. Muriato oi‘ liuic 
And mnriate of magocBiji, of each 4 groins ; 
diasolve these in a small quantity of water, 
and odd it to a similar aolution of 8 graiuu 
bicarbouato of soda, 20 grains umriate of Rod a. 
and 2 grains phosphate of soda ; mix, and ad<l 

6 eolation of ^ of a grain stilpbate of iron; 
put the mixed solutioti into a 20- ounce bottle, 
aud fill up ttith aerated water. An imitation 
of seltzer water is also made by putting into 
a stono seltzer bottle, filled with water, 2 
dmohmo bicarb onato uf eoda and 2 dmchun<^ 
citric acid in crystal f», corking the bottle im- 
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mediately. 

4455. Vichy Water, Sulphate ofpe- 
tas»ia 2 dracbiun; sulphate of soda, 4dcrupl1i.s; 
phosphato of soda, 25 ^ains common salt, i> 
drachma ; bicarbonato of soda, 5^ ounces ; cor- 
bonato nf ammonia, 10 grains, Mix, Add 
water, § gaUoQ. Let it stand half a day; 
filter, add 10 gallons water, and charge with 
gas. 

4456. Vichy Water. Bicarbonate of 
Hoda, I dr.'ujhm ; muriatu of soda, 2 grains; 
sulphate uf suda, 8 graias ; sulphate of mag- 
nesia, grains ; tincture of muriate of iron, 2 
drops; aerated water, I pint. Dorvault di- 
riH'U 75 grains of bicaruonate of soda, 4 
grains of chloride of odium, J- grain solpliato 
of iron, 10 grains sulphate of soda, and \\ 
graina sulphate of magnesia, to a pint of 
water. By adding 45 grams ^or less) of 
citric acid, an efforveacmg water is obtained. 

4457. Vichy Water, Soubeiron, rely- 
ing on the analysis uf Longchamps, imitates 
Vichy water by the following combination : 
BicarUonato of soda, 135 grmns; chloride of 
sodium, grains; crystallized chloride of 
raid urn, 12 grain.s; sulphate of soda, 11^ 
grainn; sulpbato of maamcma. ^ grains; tar- 
trate of iron aud potash 4 grain ; water, 3^ 
pmU; carbonic acid, 305 cubic inches (tOf 
piut5ij. Dissolve the salts of soda and iron in 
part of the water, dissolve and add the sul- 
phato of magnesia, and then the chloride of 
calcium in the remainlaff water. Charge 
uow with the carbonic acid gas under pres- 
sure . 

4458. Vichy Salts. Bicarbonate of 
soda, li ounces; muriate uf soda, 15 grains; 
ofilorosced sulphate of soda, 1 drachm; efflo- 
resced sulphate of magnoflia, 1 soruple ; dry 
tartarized sulphate of Iron, I grain; dry tar* 
taric acid, I ounce (or dry bisulphsteof soda)r 
mix the powders, previously med, and keep 
thorn in a close bottle. 

4459. Sea* Water. Muriate of soda, 4 
ounccH; sulphate of soda, 2 ounces; muriate 
of Lime, 4 ounce; muriate of magnesia, 1 
ounce I iodidoof potati^ium, t grolnn; brosudo 
uf potassium, 2 grains; water, 1 gallon. ▲ 
common BUbsiliute for sea- water as a bath is 
made by dissolving 5 or 6 ounces of common 
salt in a gallon of water. 

4460. Dry Salt to Imitate SeapWap 

ter, The following mixture of dry salts may 
bo kept for the immediate production of a 
good imitation of sea-water. Chloride of 
Hodiutn (that obtained from evaporating boo- 
water and not recryatalliied, in preference), 
65 ounces; effloresced sulphate of soda, 15 
ounces; <lry«iuriato of lime, 4 ounces; dry 
inuriatH of m.ignftsin, minces) iodide of po- 

tassium, 2 drachms; bromide of potassium, 1 
grain. Mix and keep dry. Fut 5 or C ouiumi 
to ft gallon of water. 

4461. Baianrc Water. Murioto of 

sckIq, 1 ounrn; TTiTiriatA of Htha, \ ounce; 
muriate of magnesia, i ounce; snlphate of 
.<!oda, 3 drachms ; bicarbonate of si»do, 2 
drachma; bromide of potassium, 1 grain: 
water, 1 gallon. Chiefly used for bathj*. 

4462. Simple Sulphuretted Waters. 
Poijs sulphuretted hydrogen into cold water 
(provioualy doprivea of air by boiling, and 
cooled in a close vessel), till it ceases to be ab- 
sorbed , 

4463. Alx-la-Ohapelle Water. Bi- 
carbouaLo of soda, 12 grains ; muriato of soda, 
25 grains; muriate of lime, 3 gmms; sulpbata 
uf suda, 6 grains ; simple sulphuretted water» 
24 ounces; water slightly carbonatetl, 17 i 
umu'ns. 

4464. Bareffos Water. {Cautercts, 
Sagnsree dtt Lu^ion, Bonnei/ St, Snucwrf 
may be made in the samo manner.) Cry sty- 



lised bydrosulpbato of aoda, crystallized car- 
bonate of eod!^ and cbloridu of sodium, of 
each 24 grains; water (free from air), I pint 
A stntnger soiotioa lor adding to baths is tbns 
mode: Crystallized hydrosulphate of soda, 
crystolhied carbonate ofB<Hla. ami mnriAte of 
sc^ of each 2 ounces ; water, 10 onoces ; 
dissolve. To be added to a common bath at 
the timo of using. 

4465. N’aples Water. Crystallized car- 
bonate of soda, 15 groins; (luid mi^csia, 

1 ounce ; simnlo sulphuretted water, 2 
ounces; aerated water, 16 ounces. Intro- 
dneo tbo sulphuretted water into the bottle 
lasL 

4466. fiarronte Water. Chloride of 
sodium, 100 gram:;; muriate of lime, 10 
groins; muriate of* magnesia, 6 grains; bi- 
carbonate of soda, 2 grains ; water, I 84 
oooces. Bisstdro and add simple sulphu- 
retted water, I 4 ouuces. 

4467. Bimpld Chalybeate Water. 
Water, freed from nir by boiling, 1 pint; 
sulphate of iron, 4 grain. 

4468. AeratM Chalybeate ^ater. 
Sulphate of iron, 1 pmn ; carbonate ui soda, 
4 grains; water, deprived of air and charge<l 
with carbonic acid ga^;, 1 pint. Dr. Pereira 
recommends 10 grains eocn of sulphate of 
iron and bicarbonate of soda to lio wen in a 
bottle of ordinary soda- water. This i$ equiv- 
alent to 4 g^DS of carbonate of iron. 

4469. Brighton Chalybeate. Sulphate 
of iron, muriate of soda, morioto of lime, of 
each 2 grains ; carbonate of soda, 3 grains ; 
carbonated water, 1 plot 

4470. BtUMang Water. Dissolve ih>in 
4 to f grain of solpEato of iron, 2 or 3 grains 
carbonate of soda, 1 gnuu suJphato of magne- 
sia, and I of muriato of sous, in a niut uf 
aerated water. Forgets, Prorius, and other 
similar waters can bo imitated In the same 
manner. 

4471. ICoiit d*Or Water. Bicarbonate 

of soda, 70 graius; snlpbatoof irou, } gntln; 
marine of iodiL, IS grojus ; snlphoto or soda, 
^ groin i muriato of limci i puino; muriate 
of magnesia, 2 grains; oc rated water, 1 pint. 
(8«r iVu. 4431.) ‘ 

4472. Paoey Water. Suipbote of iron, 

2 grams; muriato of soda, 3 grains; carbon- 
ate of soda, 1 grains; muriate of nu^eria, 2 
grains; aerated water, 1 pint. 

4473. pyrment Water. Bulphoie nf 
magnesia. 20 groins ; morioto of mognesio, 4 
grams; muriato of soda, 2 grains; bicorbon- 
ato of oodo, 10 gruina; sulphato of iron, 2 
grains; Carrara water, 1 pint. (See Ab. 4435.) 

4474. Kialhe’s Aerated Chalybeate 
Water. Water, 1 pint; citric otnI, l ((mbm; 
citrate of iron, 15 grains; dissolve, and odd 
75 graina bicarbonate of st^a. 

4475. TrouMeau*9 Kartial Aerated 
Water. Pntossio- tartrate of irou, 10 grains ; 
ertificiftl Seltzer water, I pint. 

4476. Bouchardat*s Gaseous Purga- 
tiwe. Phosphoto of soda. It mmees ; caibou- 
ated water, 1 pint. 

4477. Ifialhe^e loduretted Gaseous 
Water, iodide uf pot4ktdiuiu, 15 grainj ; 
bicarbonate of soda, 75 grains; water, 1 
pint; dissolve, and odd sulpturio acid di- 
luted with its weight uf water, 75 grains. 
Cork immediately. 

4478. Dupasquieris Gaseous Water 
of Iodide of Iron. Solution of iodide uf 
imn (coutoining Id per cent, of dry iodide), 
30 grains ; syrup of gum, 24 oQBces; aerated 
water, 174 ounces. 



M edicinal Tinctures. 

Tbu.se are Kolations of the active 
principles of bodies, obt&med by digesting 
them m alcohol more or less dilnte. Bthereu 
tinctnres are similar solutioos prepared with 
ether. (See Nos. 35, ^c . ) Where percolation 
is rc3f>rtcd to in tbo preparation of tinctures, 
tbo directions laid down in No. 41 should be 
caxeftilly followed to onsaro suroosp. 

4480. Tincture of Assafetida. Mace- 
rato 4 iroy ounces assafetida in 2 pints al- 
cohol for 2 wceka, and filter throuffh naner. 
(U.S.Ph.) 

4481. Tincture of Aconite Leaf. 

Take 4 troy ouuces recently dried aconite leaf 
in fine powder; moisten with 2 flniil ounces 
diluted alcohol; pack it firmly in a conical 
percolator, and pradnally poor lliluted dcohol 
snfficicut to dipploce 2 pints of tincture. 

( U. S. Fk.) 

4482. Tincture of Acomte Boot. 
Tako 12 troy oancca aconite root in fine pow- 
der; moisten with G fioid onnees alcohol; 
pock it firmly in a cylindrical precolotnr, and 
gradually pour alcohol upon it until 2 pints 
of tioctoro arc obtained. ( U. 8. Ph.) 

4483. Tincture of Arnica. Take 6 
troy onnees of aruioa flowers ; mix li pints 
alcohol and 4 pitU water; moisten the arnica 
slightly with this mixture, and brnisa it 
thoroughly in a mortar. Then pack it fijinly 
in a cp in d rival percolator, and pour upon it 
first the remainder cf the misturo, and after- 
wards suffleient diluted alcohol to make the 
tincturo measure 2 pints. ( U. S. Ph.) 

4 46 4 . Tincture of Beliodoiura. Moist- 
en 4 troy ounces rcccuUy dried belladonna 
Icof. in fine powder, wllh 2 fluid ounces dilu- 
ted alcohol ; pack It firmly in a conical per- 
colator, and gradually ijour diluted alcohol 
upon it until 2 pints of tincture are obtained. 
{U. S. Ph.) 

4485. Tincture of Hemp. Dissolve 
380 jpmins purified extract of honip in 1 pint 
ftlculiol, and filter throngb^ paper. (v. 8. 
Ph.) 

1486. Tincturo of Oepoicusi. Moist- 
en 1 troy ouuco capsiemn, in fine powder, 
wiUi i fiuid ounce diluted a I cob ul; pocK I tin a 
conic^ pcrcolat(»r, and ^duall^ pour dihited 
alcohol upon it until 2 pints of tmetare aro ob- 
tained. (T. i?. r//.) 

^ 4487. Tincture of Cinebona. Moisten 

0 troy ouuces yellow c inch mi a, in moderately 
fino powiVr, with 2 fluid ounces diluted alco 
hoi ; pack it finnly j.i a glass percolator and 
displace, uilh dilulial ulcohnl, 2 pints of tinc- 
ture. (C. Pft.) 

4488. Compound Tincture of Cin* 
chonn. Toko 4 troy onncee red eiuchuna. 3 
truy ounces bitter orange peel, 0 drachms 
serpeuuiriu (TiaglDla Bsakerout). 3 drachms 
red Saunders. oU in moderately fine powder; 
and 3 drachms saffron in moderately coarse 
powder. Mix the powders, moisten with 4 
ttuid ounces diluted alcohol, pack it firmly in 
ft gloss percolator, and displace, wii.ii diluted 
Sfclcobol, 24 pints of tinetiiro. (/'. S. Ph.) 

4489. Tincture of Hemiock. Moistoa 
4 troy ounces ruuuully driud hcmluuk, in fine 
powder, with 2 fluid ounces diluted ^cohol ; 
pook it firmly iu a conical porculator, and 
gradually poar diluted alcohol upon it until 
2 pinti of tincture aro obtmncd. (U. S. Ph.) 

4490. Tincture of Bipt&lis. Moisten 
4 troy ounces recently dried digitalis (fox 
glove), in fino powder, with 2 fiuid onnees 
diluted alcohol; pack it firmly in ft conical 

S ercolator, aud displace, with diluted alcohol, 
pint? of tincture. ( U. 5. Ph ) 

4491. Tincture of Iodine. Dissolve 1 
ounce iuUiuu iu 1 pint uluohol. (IT. 8. Ph.) 
Tincture of iodine may bo readily prepared 
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by plccLDg tho iodino 1 q fimcel, having 

prevlOQsIy filled thoncck with broken 
and ponring on the alcohol as it passes 
through. To prevent evaporation, cover the 
fuDDdi with a close-fitting glass tnp. Spirits 
of camphor may also bo speedily made in this 
way. 

4492. Tincture of Turkey-Corn. 
Take 3 ounces powdered Turkey -corn root 
(coryda)is) and make 1 pint tincture by mace- 
ration or displacement with diluted alcohol. 
(Am. Dis.) 

4i93. Tincture of Yellow Jaaxnine 
(Gelaeminum), Cut into small pieces d 
onnees of the fresh root of yellow jasmine 
(nlseminum); macerate for days in 3 pints 
^uted alcohol, express and filter. This forms 
a eatorated tincture. Dis.) 

4494. tTnlTeraal Tincture. Bruise the 
following ingredients^ and digest fur sevenLl 
days iu IS unneos brandy : 10 drachms alues ; 
8 drachms each white agaric, rhubarb root, 
xedoary root, gentian root, galanga root, gum 
myrrh, end molasses electuary; 3 drachms 
aaifroD, and 4 ounces sugar. Express and 
filter. 

4495. Compound Tinoture of Black 

Bopper. Tliiu is prepared with 30 parts 
capaicuais; 40 parts black pepper; 15 parts 
each grains of paradise, cinnamon, ginger, 
and calamus; 15 parts by measure acetate of 
potassa, and 00 parts alcohol. 

4496. Tincture of American Helle- 
bore. Moisten 15 tcoy ounces A mode an 
Helloboru (voratmui vivldo), in moderatelv 
fine powder, with 4 fluid ounces olcubol. 
Pack It firmly iu a cylindrical percolator, 
and displace, with alcohol, 3 pintn of tine- 
turo- ( (/. 3. Pft.) 

4497. Compound Tincture of Dew- 
berry. Toko 4 ounces Donber^ (rubun 
trivialis) root, | ouuco powdered Aleppo 
galh, 3 drachms powdered cinnamon, ID 
grains powdered capsicum, 1 drachm pow* 
dorod cloven, uud f ounce gum kiuo. Dtgi‘?^t 
for 1 1 days iu3 pints best brandy. Filter, nml 
add 1 ouuco tincturo of opium, 1 ouuco essence 
of poppormiut, and 1 pint white sugar. Dose, 
1 tea- spoon (hi for on mlult. 

4495, Tincture of 6kunk -Cabbage. 
Take 3 ounros skunk-cabbage root in powder, 
and 1 pint dUvited alcohol. Make a tincture 
by maceration, or displace 1 pint fVom a per- 
oolator. (Am. I>Ss,) 

4499. Tincture of Stramonimn. Make 
1 pint of tincture from 3 uuucos bruised stra- 
m 0 niom seed an d d 1 1 utcil alcoh of. (Am. Dis. ) 

4500. Tincture of HoneaiA. Take I 
part extract nf mouesia, 5 parts alcohol, and 
14 parts water. Mix and filter. (Am. Dlt) 

4501. Tincture of St. John's Wort. 
Mac 0 rate for 14 days 5 uunees bloiwoma of St. 
John's wort, in 1 pint alcobiil. Express and 
filter. (Am. Lis.) 

4502. Compound Tincture of Sino. 

Take 4 drachms caeb powdered opium, gum 
kino, and c(M?hincal ; 3 drachms each camphor 
and cloves ; and 4 drachms aromatic spirits of 
ammonia. Macerate in 4 pints dilute alcohol. 
Express and fiUcr. 

4503. Camphorated Tincture of Soap. 

There has been sumo difficulty in preparing 
this Uni mu nt as directed in the dispensatory, 
on account of its coagulating. The following 
formula makes a tincture which remaina flniu 
at all temperatures. Take 4 ounces castile 
soap, 2 oances camphor, i ounce oil of rose- 
mary, 15 tinncea water, an<l 30 ounces 95 per 
cent, alcohol. ^ 

4504. Tincture of Chloride of Iron. 
Introduce 3 troy ounces of iron wire, cut into 
pieces, into .% flask of the capacity of 2 pints; 
pour upon it 1 1 troy onncea mnriatic acid, and 



allow the mixture to stand until effervescence 
has ceased. Then heat it to the boiling point, 
decant the liquid from tbo nndissolved iron, 
filler it through paper, and, having rinsed the 
fiask with a little lK>iliDg distilled water, add 
^is to it throQgh the filter. Pour the filtrate 
into a 4-pint ca^nle, add 6^ troy onncea 
muriatic acid ; and, having bcat4Hl the mixture 
nwly to the boiling point, add 1 j troy ounces 
nitric acid, ^hen efTervescenco has ceased, 
drop in nitric acid, constantly stirring, until it 
no loBiKr produces effervescence. Lastly, 
when the liquid is cold, add ^nfficient distilled 
water to make it measure 1 pint, and mix it 
with 3 pints alcohol. (T. S. Ph.) 

4505. Tincture of Guaiac. Bednce 6 
troy ounces guaiac to a moderately coarse 
powder, mix it with an equal bulk of dry sand, 
pack tho mixture moderately in a conical per- 
colator; and. having covered it with a layer 
of sand, gradually pour alcobul upon it until 

3 pints of tinctnre arc obtained. (U. S PA ) 

4500. Tincture of Black Hellebore. 

Moisten 4 troy ounces block hellebore in 
moderately fine powder, with 1 fluid ounce 
diluted alcohol. Pack it in a crlindrical per- 
colator. and gradually pour diluted alcohol 
up 5 »n it until 2 pints of tincture are obtained. 
(l7. S. PU.) 

4507. Tincture of Mandrake (Bodo> 
phyllin). Mako 1 piut t»f Uocture from 3 
uuuccs mandrake-root in powder, with idcohol, 
either by maceration or percolation. 

Dis.) 

4508. Tincture of ^ueen'a Hoot 
(Sriili&gU). Take 3 ounexss queen's root, 
bruised and cut into small pieces, and mako 
1 piut with diluted alct>bol, either by maccni' 
tiuu or displacement. (Am. Dis.) 

4500. Tincture of Leopard’s Bane 
(Arnica Flowers). Miuerato 3 ounces 
arnica flowers in 1 pint dilute alcohol; or 
put tho arnica-floword in a percolator, and 
with dilated alcohol displace 1 pint. (Am. 
Dis.) 

4510. Tincture of Hops. Moisten 5 
troy ounces bops, in moderately coarse pow- 
der, with 3 fluid ounces diluted alc<ihoL 
Pack it very firmly in a rylindricnl percolator, 
and displace, with diluted alcohol, 3 pints of 
bneture. (T. S. Ph.) 

4611. Tincture of Henbane. Moisten 

4 troy ounces benbanu leal', in fine powder, 
with 3 fluid oUQcoA dilated alcohol. Pack it 
firmly in a conical pcrc<»lat4)r, and gi^ually 
poor dilutcfl alcohol npon it until 3 pints of 
tincturo oro obtained. ( C. S. Ph.) 

4612. Tincture of Kino. Reduce r> 
draebus Idno to fine powder. Mix the po\\ - 
dered Idno thoroughly with on e<^ual bulk <4* 
dry sand; introduce the mixture into iv coni- 
ssl glass percolator, and displace i pint of 
tiBCtare, using a monstrunm compose<l of 2 
ports alcohol and 1 part water ( C. 8. Ph.) 

4513. Tincture of Lobelia. Moisten 4 
troy ounces lobelia, in tine powder, with 2 
flaid ounces dilnted alcohol ; pack It firmly 
in a conical percolator, and displace, with di- 
luted ^cobol, 3 pint^ of tincture. ( U. S. Ph.) 

4514. Tincture of CimidfiiM Race- 
moaa (Black Oohosh^ or Black Snake- 
Boot). Black cohosh roo^ in fine powder, 

4 troy ounces; alcohol, 1 pint. Make 1 pint 
of tincture by maceration or displacement 
(Am. Dis.) 

4515. Korwood’s Tincture of Vera- 
trum Yiride (American Helletrare). 
Macerate 8 ounces of the recently dried, 
eoaraely powdered root, Iu IG ounces of al- 
cohol for 14 days ; express and filter through 
paper. (Am. bis.)* 

4516. Tinctujre of Cbiretta. Macerate 
34 ounces (avoirdupois) cbireUa, cut amall 



and bruised, in 15 Imperial fluid ounces recti- 
fied spirit, for 48 honrs. Then transfer to a 
pereolator, pouring on 5 additional fluid oun- 
ces rectified spirit; press tho rttsiduum, and 
filter; lastly, add rectified spirit to make up 
to 1 Imperial pint. (D. Ph.) 

4617. 'met^e of Ergot. Tako 5 
ounces (avoirdupois) ergot, and proceed in 
the same manner as for tincture of chiretta. 
(B. Ph.) 

4518. Tincture of Blue-Flag. Macer- 
ate 3 ounces powdered blue-flag iu 1 pint al- 
whol ; or, moke 1 pint by percdlatioD. (Am. 
Dis.) 

4519. Tincture of Lupulin. Pack 4 
troy ounces lupnlin in a narrow cylindrical 
percolator, and gradually pour alcfJhnl upon 
It nnUJ 3 pints of tincture are obtained. ( r. 
S. Ph.) 

4520. Tincture of Nux Vomica. Di- 
gest with a genUe heat, 8 troy ounces finely 
powdered nux- vomica in 1 piut ale<ihol for 
34 hours in a close vessel, then transfer the 
mixture to a cylindrical percolator, and grad- 
ually pour alcohol upon it until 2 pints of 
tinctUTD are obtained. (U. S. Ph.) 

4521. Tincture of Tobacco, Take a 
convenient quantity of tbo expressed Juice of 
fresh gathered tuboccij leaves; mix it with an 
equal quantity of rectified spirits, and filter 
tbo mixture. This tincturo, diluted with half 
its weight of spirits of nitric ether, is u speoi- 
i\is for cramps or spasms of the bladder. For 
(birt purpose it is administered iu doses of 10 
to 20 drops, at interval a of about 2 hours. 

4522. Tincture of Bbubarb. Mix to- 
gether 3 troy ounces rhubarb in moderately 
coarao powder, and i troy ouuco cardamom 
in moderately fine powder; moisten with I 
fluid ouDco diluted alcohol, pack moderately 
in a conical percolator, and displace, with di- 
lutml alcohol. 3 pinu of lincturn. ((J. S. Ph.) 

4523. Tincture of Bhubarb and 

Senna, Reduco to a moderately coarso pow- 
der. 1 in>y ounce rhubarb. 3 drachms sent a, 3 
drachms red saundcru, I drachm each corian- 
der aud fennel, J ilnubm each saflVon uad 
liqrcoricc, and G troy <umcod raisins deprived 
r>r their seeds. Macomto for 14 days in 3 
pints diluted alrohcd. and flUertbrouahuaDer 
(r. S. Ph.) * ^ ^ 

4524. Tincture of Bloodroot. Medsten 
4 troy ounces blotKlroot (^angalnaria), in 
moderately fino powder, with 1 fluid ounce 
dilut<^ altrohol; puck it in a conical percola- 
tor, and displace, with dilated alcohol, 2 oinU 
of tincture. (U. Ph.) 

4525. Tincture of Be^entaria. Moist- 
en 4 troy ounces seriientaria (Virginia snake- 
root), in moderately fine powder, in I fluid 
ooDce dilated alcohol. Pack it in a conical 
percolator, nnd gradually pour diluted alcohol 
npon it until 2 pints of tinoturo are obtained. 
(U. S. Ph.> 

4526. Tincture of Valerian. This is 
(»btained in tbo same raauncr an the tincture 
of serpen taria. (Sec last formula.) ( U. S. 
Ph.) 

4527. CaiwliOTated Tincture of Opium. 
(Paregoric Elixir). This is a camphorated 
tincture of opium. Macerate 1 drachm each 

S owdered opium and benzoic acid, 1 fluid 
rachm oil of anise, 2 ounces clarified honey, 
and 2 scruples camphor, in 2 pints diluted 
alcohol for 7 days, and filter through naner. 
(U.S.Ph.) * 

4528. Cummings’ Uuick Method of 
Making Paregoric. Take pulverized opium, 
I drachm; camphor gum, 2 scruples; benzoic 
acid, 1 drachm ; oil of aniseed, 1 fluid drachm ; 
clarified honey, 3 ounces ; hot water and alco- 
hol, 1 pint each. Dissolve the camphor and 
oil of aniseed in the alcohol ; triturate the 
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E owdcrcd opium io a mortar with some of th© 
ot water for about 10 miuates. filter^ and 
pass the remaining water through tho dregs. 
To tUo fluid nl)toincd add the alcoholic soln- 
tion <kf oil aud camphor, and diss<ih'e final I j 
the honey and benzoic acid in the mixture. 
By pa-^sin^' thin once moro through tho pul- 
verized opium, tliQ latter will become perfectly 
pshauslud. Tho addition of 10 ™ins of santi 
gives tho preparation a beautiful rich tint. 

4529. Tincture of Opium* (ZiAuda* 
num). ifoccrutu ounces opium, in mode- 
rately tiuo powder, iu 1 pint water for 3 days, 
with frequent agitation. Add 1 pint alcohol, 
and macerate lor 3 days longer. Percolate, 
aud displace 2 plats tiueturo hy ajlding dilute 
alcohol in tho percolator. ( ( 7 . S. Pfi.) 

4530. Ammonia ted Tincture of 
Opium. Digest C drachma benzoio acid, 
d drnchuis hay saffron, 4 drachms sliced 
opium, and 1 drachm oil of aniseed, in 1 
quart spirit of ammonia fur a week, and 
hUor. Stimulant, auti> spasmodic, and ano- 
dyne. Dose. 20 to 80 drops. 

4531. SquihVa Compound Tincture 
of Opium. TbU mixture is composed of 
tincture of onium, tinctnro of capsksiim^ 
^urit of camphor, each 1 fluid ounce; pari- 
ucd chloroforui, 3 fluid drachms! a soffl- 
clant qnantity of stronpT altumol Ui make 
tbn wriolo me ^'0 1 re Ti Hmd ounce^^. Koch 
fluid dnuhm. or tint* spoonful, coniuins about 
100 drops, cansiitmg of 12 rainim.-J r»f each of 
tho flr«t three ingredients, and 4J minims or 
18 drops of chloroform. Dose, for persons 
over 18 yeaw of age, a tca-spoonfal ; 2 U) fl, 
ten to thirty drops ; infants, uno t<J ton drops, 
accord i ng to ago. I n li me of e nidem io chole ra 
or diarrhea, when any pers^m nos two move- 
inentH of tho bowels more than aatoral within 
the twenty -four hours, the second one should 
be followed by a dose of this mixture; the 
dose to bo roueateil after every movement 
that follows. If the movements increase iu 
frequoncy or in copiousnass after the second 
dose of tko medicine has been taken, a ubysi* 
clan ^onld be sent for at once, and a double 
doee be taken after each movement, until bo 
arrives. Immediately after taking the first 
dose, the person should go to bed, and remain 
there for twelve hours the diarrhea has 
entirely ceased. 

453^. Componiid Tincture of Pellitory. 
Take of bruised pelUtury, 4 drachms; cam* 
phor, 3 d^hms ; oil of cloves, 2 drachms ; 
wdered opium, 1 drachm; rectified spirit, 
fluid o unco 8 ; digest for 8 days. The pro- 
dnot is a most serviceable form of toothache- 
drops. 

4533. Ethereo-alcoholic Tincture of 
Pellitoiy for Tooth and FEwse-ache. Take 
of bruised pelUtory, 1 ounce ; pure ether, 2 
fluid ounces; strongest rectified spirit, 3 fluid 
ounces I digest them together in a stop^red 
bottle, in a cool place, for a week, with fre- 
quent amtatian, then express the tincture, but 
avoid filtration. Some persons use equal parts 
of ether and spirit, but the product does cot 
thou keep so well. Au excellent remedy for 
tooth ache and face -ache, often giving almost 
immediate relief in the former case. 

4634. Decoction of of GKlead. 

For the decoction, simmer 1 ounce of the 
bads in a quart of soft water, down to half a 
pint. Take a wine-glassful or more, when the 
cough is troublesome. 

4535. Tincture of Balm of Gilead. 
Infuse 2 ounces of the buds in a quart of 

f ood rnm, and 4 ounces of sugar. Digest for 
days. Take 2 or 3 tea-spoonfols at a time. 
It greatly relieves cough, pains in the chest, 
and other pulmonary afiections. The tincture 
^nd decoct io n form ? reel lent. raiuediftR for 



cough, asthimw wheering, 4tc. 

4536. Tincture of Prickly-aali Ber- 
ries. Macerate 8 ounces prickly-aeh berries 
(Xanthoxylum) for 14 days in 2 pints diluted 
alcohol ; or, displace 2 ounces ot tincture by 
percolation. This dneturo possesses all the 
^rirtues of the berries. In cholera, the dose is 
from I to I fluid ounce, repeated as often as 
required; in ordinary ca.see tmm I to 4 fluid 
drachms, given in water. (Jm. Dis.) 

4537. Tincture of Aloea. Take 1 troy 
ounce socotrine aloes in tine powder, and 3 
troy ounces liquorice; macerate for 14 days 
in i pint ^cohol and 1| pints disUlied water, 
anil niter through paper. ( U. S, FA.) 

4538. Tincture of Aloes and Myrrli. 
Take 3 troy ounces each socotrine aloes and 
myrrh, both in moderately fine powder; 1 
riroy ounce safliron in moderately coarse pow- 
der; mix toother, moisten with 2 fluid ounces 
alcubol. pa<*K it moderately in a conical per- 
citlotor. and displaoi*. with olcnbol. 2 pints of 
the tinotuni. This rincturo may al^> bo pro* 
pared by maceration for 14 days with 2 pints 
aieuho), and (iltcriDg thrr>ugh paper. iU. ^ 
F/i.) 

4539. Tincture of Cantharides. Moist 
eo 1 tn>7 ounce canlboridcH. in fine powder, 
with i fluid ounce diluteil alcohol; pock it in 
a conical percolator, ami displace, with dilu- 
te«l alcohol. 2 pints of tincturo. ( U. 8. FA.) 

4540. Tincture of Cardsunom. Miiist- 
en 4 tn>y ounces cardamom, in fine powder, 
with 2 duiii ounces diluted alcohol ; pack It 
firnUy In a cylindrical percolator, and dis- 
place, with diluted alcohol, 2 pints of tiucture* 
(U. 3- FA.) 

4541. Tincture of Castor. Macerate 
2 troy ounces bruised castor for 7 days in 2 
pints alcohol; express, and filter trough 
paper. 

4542. Acetous Tincture of yaderian. 
Talerian root, bruised, 4 ounces; acetie acid, 
li ounces; diluted alcohol, 14 pints. Digest 
for 10 days in a closed vessel, and then filter. 
The tincture, as thus prepared, is of a beauti- 
ful red color with the predominating smell of 
the valerian'— tasto bitter and slightly astring- 
ent ; may be given In doses of advert spoon- 
ful every 3 hours. 

4543. Dover’s Tincture. Pulverised 

ipecacuanha and opium, of each B grains ; di- 
lated alcohol, 1 fluid ounce. Macerate for 14 
days and filter; or macerate 6 hours and dis- 
place 1 fluid ounce with diluted alcohol, 1 
fluid drachm; equivalent to 10 groins Do- 
ver’s powder. in combination with spirit 

of Minderems effervescing draught, and other 
anti- febrile remedies in liquid form. 

4544. Sweet Tincture of Red Bark 

S Cinchona). Red cinchona bark, in fine pow- 
er, 4 troy ounces ; strong alcohol and syrup, 
sufficient quantity ; dilute alcohol (alcohol 3 
parts to 1 part water), 1| fluid drachms. 
Moisten the cinchona with the dilate alcohol, 
and pack in a glass fimnel, in the neck of 
which sufficient tow (free from tar) has been 
placed, to act as a ffiter; cover ^e surface 
with a piece of rarforated paper, and pour on 
alcohol previou^y mixed with an equM vol- 
ume of syrup until it has reached the tow and 
the surface of the powder is covered ; cork the 
neck of the f unn el and allow it to macerate 48 
houia; then remove the cork and continne 
the percolation with equal parts of alcohol 
and symp, mixed, until 16 fluid ounces have 
been obtained. 

4545. Sweet Tinctuxe of Bhubarb* 
Take of rhubarb, bruised, and liquorice root, 
bruised, of each 2 ounces; anii^oed. bruised, 
and sugar, of each 1 ounce ; diluted alcohol, 
2 pints. Macerate for 14 days, express, and 

flltvAr, 




4546. Aqueous Tincture of Rb ubarb ; 
Take of alkaline fluid extract of rhubarb, 3 
fluid ounces. (See So. 4591.) Neutral carlwn- 
ute of potossa, 240 groins; cinnamon water, 4 
troy ounces; dissolve the carbon ate in the 
cinnamon water ; add the fluid extract, and 
then sufficient water to make the whole weigh 
14 troy ounces. The above is an improve- 
ment on the preparation in the Prussian Ph., 



but are in officinal proportions, and yield a 
strictly officinal result. 

4647. Tincture of Catechu. Take 3 
Iroy ouuri s catechu, and 2 troy ounces cin- 
namon, both in moderately coarse powder. 
Mix. and moistem with 1 fluid ounce dilated 
alcohol ; pack it into a conical glass percola- 
tor, and displace, with diluted alcohol, 2 pints 
of tincture. { C^. S. FA. ) 

4548. Tincture of Cinnamon. Mix 2 
measures alcohol with 1 of water: moisten 3 
trov ounces finely powdered cinnamon with 1 
fluid ounce of the mixture ; pack it in a coni- 
cal percolator, and displace with the mixture 
2 pints of tincture. ( U. S. FA.) 

4549. Tincture of Colchicum. Moist- 
en 4 troy oonces colchicum seed, in moder- 
at^v fine powder, with 1 flaid ounce diluted 
alcohol; pack it in a cylindrical percolator, 
and displace, with diluted alcohol, 2 pints of 
the tincture. ( U. S. FA.) 

4550. Tincture of Columbo. moisten 
4 troy ounces col umbo, in moderately oue^ 
powder, and percolate 2 pints tinctmo m tho 
same manner as the colchicum in last fonnuJa. 
iU. 3. FA.) 

45 51 . Tinctur e of Cubeb . Percolate 2 

E 4nt8 tincture from 4 troy ounces cubeb, fol- 
owing the furmula laid down fur colchicum. 
(5«.yo. 4549.) (17. FA.) 

4552. Tincture of Tax. Macerate 2 
ounces tar in 16 ounces alcohol, until dis- 
solved. 

4553. Hamilton^e Tincture of Dog- 
W'ooA Bark of dogwood, 1 ounce; rectified 
spirit, 12 fluid ounces; mix, macerate fur 14 
days, and filter. 

4554. Tincture of ColocyiLtlL Colo- 



oynth, 6 ports; star anise, I port; alcohol, 96 
parts. Macerate for 3 days, and filter. D(»se, 
l5 to 20 drop9. 

4555. Compound Tincture of Squills 



pans 
15 to 



20 droD9. 



and Benzoin. This is also known as edel'^ 
£lixir. Toko of sanills, orris root^ and ele- 
campane, each 25 urachms ; liquonoe root, 2 
draenms; aniseed and myrrh, of each 4 sera* 
pies ; safih>n, 18 grains ; dilute alcohol, 22 
fluid ounces. Macerate for 15 days, express 
and filter. Dose. 40 to 60 drops, in caUirrh, 
asUima, dr. 

4556. Wood's Tincture of Kino. Slino 
in fine puwder, ounces; alcohol (.635), 8 
fluid ounces ; water, 4 fluid ounces ; glycerme, 
4 fluid ounces. Mix the alcohol, water, and 
glycerine together, and, having mixed the 
kino wiUi an equal bulk of clean sand, intro- 
duce in a percolator and pour on tho men- 
straum. Tnis menstruum seems to tiiorongh- 
]y exhaust the drug of its astringent principle, 
and also makes a nice-looking preparation 
that will not detonorate by exposure. 

4557. Compound Tincture of Eino. 
This is mode iu tho same way as other tinc- 
tures (see A‘o. 35), with tho following ingre- 
dients : 1 drachm each powdered opium, luno, 
and cochineal ; 11 draenms each camphor and 
cloves; 1 fluid ounce aromatic spirit of am- 
monia, auQ I pint nlc(‘hol. 

4558. Tincturo of Ginger. Moisten 8 
troy ounce d ginger, in fine powdor, with 2 
fluid ounces alcohol ; pack it firmly in a cylin- 
drical percolator, and displace, w'ith alcohol, 2 
pints of tincture. ( £ 7 . S. FA.) 

4559. Tinctara of Jalap. Mix 2 mea- 
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ftured alcohol with X water ; moisten (3 troy 
ounces jalap^ in fine powder, with 2 fluid oun> 
cei» of the mlstnro ; pack it moderately in s 
cylindrical perrolator, and di^rplace with the 
mi^turo 2 pnit« of tincture. ( //. S. Fh.) 

4560. Tmctttre of Myrth. Take 3 
troy ounces myrrh in mocloniiely cnarso pow- 
der ; press it m<Kl<Tatoly into a conical perco- 
lator, and disploi'e with alcohol 2 pints of 
tincture. ( S. Ph. ) 

4561. Tincture of Nutgall. Moisten 4 
troy ounces nut^^all, in moderately fine pow- 
der, with 1 fluid ounce diluted alcohol ; pack 
it in a dass percolator, and displace, with 
ihlutod alcohol, 2 pints tincture. {U. S. Ph.) 

4662. Tincture of QuoasIa, Moisten 2 
troy ounces qaas>^ia, in moderately flno pow- 
der, with 1 fluid ounce diluted alcohol ; pack 
it in a percolator and displace, with diluted 
alcohol. 2 pints of tincture. ( U. S. Ph.) 

4563. Tincture of HhAtany. Moisten 
6 troy ounces rhatany, in moderately fine 
powder, with 2 fluid orinoea diluted alcohol; 
wk it in a cylindrical gloss percolator, and 
uisplaco, with dilated alcohol, 2 pints of tinc- 
ture, (U.S.Ph.) 

4564. Tincture of Squill. Moisten 4 
troy ounces squill, in moderately coarse pow- 
der. with 1 fluid ounce diluted alcohol ; pack 
it in A conical percolator, and displace, with 
dilated alcohol. 2 pints tincture. ( U. S. Ph.) 

45 65 . Tincture of Stramonium. Take 
4 tvoy ounces stramonium seed, in moderately 
fine powder, and percolate 2 pints of tioccnre 
in the same manner os the squill in the lost 
fonnnla. (T. S. Ph.) 

4566. Tincture of Tolu. Macerate 3 
troy ounces boliJain of tolu in 2 pints alcohol 
until it Is dlj^salred ; then filter, ( U. S. Ph.) 

4567. Compound Tincture of Benzoin. 
Macerate 3 troy ounces benzoin, 4 troy ounce 
socotrine alo$t*, both in coarse powder, and 2 
troy ounco:^ ^torax, for U days in 2 pints alco- 
hol ; filter through paper. ( fT, S. Ph.) 

4568. Compound Tincture of Carda- 
mom. Tak e 6 drac hms cardam om, 2 drac fame 
caraway, 5 drachms cinnamon, I drachm coch* 
ineai, all m moderately fine powder ; mix to- 
gether. and moisten with X fluid oonce diluted 
ueohol ; pack it in a cylindrical percolator, 
and di^locc. with diluted alcohol. 6 fluid 
ounces of tinoturo. Lastly mix this with 
2 troy ounces clorifled honey, and filter 
through paper. ( V. S. Ph.) 

4569 . Compound Tincture of OentiazL 
Mix together 2 troy oimcea gentian, 1 troy 
ounce hitter orange peel, i troy ounce carda- 
mom, all in fine powder; mciaten with 
fluid ounces diluted alcohol ; pack it in a con- 
ical percolator, and displace, with diluted 
aJcohol. 2 pints of tincture. {t7. 3. Ph.) 

4570. Compound Tincture of Iodine. 
Dirisolro 4 troy ounce iodine and 1 of iodide 
of potassium in 1 pint alcohol. (U. 3. Ph.) 



TZ^lllid Extracts. This fonn of 

.C medicinal extracts was introduced Into 
Che United States Pharmacopema in 1850, for 
the first timo as a distinct class of prepara- 
tions. Their distinctiTe character is the concen- 
tration of the active ingredients of a substance 
into a small bulk and in liquid form. Their 
adrantagos consist in greater oonrenience of 
administration, and in the fact that, not haring 
be?f»n sulyootocl to excessiro evaporation, the 
active principles they contain are less liable 
to have suffered injury by heat The main 
difficalty lie 4 in their liquid form incroaning 
tbe liability to undergo spontaneous decom- 
posirion : this is counteracted in some cases 



by tbe addition of sugar, in others by alcohol, 
and in others again by a mixtoro of b«)th. 
Some flttkl extracts have a tendency to dc- 

S o sit matter when combined with sugar, ren- 
cring the extract turbid or cloudy in appear- 
ance; instead of sugar, Mr. Allrda B. Taylor 
has proposed tho use of glycerine, which, 
while it has the samo preservative influence, 
possesses tbe property of dissolving the mat- 
ter which would be deposited by tbe use of 
sugar. Fluid extracts are obtained by perco- 
lation, and the menstnmm used is alconol or 
alcohol and water, the proportions of each 
depending on the nature of the snbstonce to 
be extioctod. The price of alcohol has greatly 
increased fiinoe and a reg^ to economy 
has probably, in eome cases,* induced devia- 
tions in omcinal preporadous. This point 
will probably receive due consideration at 
the next revision of the Pharmacopeia. 

4672. 0rahame’a Method of Perco- 
lation. Professor Grahams, of tho Maryland 
Oolloge of Pharmacy, bos proposed a modifi- 
cation of tbe displacement process which may 
be thus stated : IMnoe the substance, by 
contusion, to a powder which will pass throngn 
a sieve of 40 meshes to the linear Inch (if of 
close texture a sieve of 60 meshes is to be 
prefeired); now add just sofBcient of the 
men^itruoTD to dampen tbe powder without 
wholly destroying Its mobility ; this nsnolly 
require.^ about one-fourth os much menstruum 
as of the powder. Transfer to a glaAs funnel 
with a plug of cotton in tbe neck, and pack it 
with little or much pressnre, according to its 
tenacity or disposition to adhere (more firmly 
when ucobol or ether ia the menstruum than 
when water is to be used) ; if the particles of 
the moistened powder move freeJy on each 
other, tbe pocking should bo with as much 
force as a gloss vessel will bear, tho whole of 
the powder being introduced at once, and 
packed with a posUe or packing-stick. The 
wholo quantity of tho menstruum may now 
he poured on, or to tbe capacity of the iWiel, 
ana the process allowed to proceed to comple- 
tion, wicnout in any cose repas^g the first 
portions of the liquid. By this process, if 
carefully followed, very concentrated solutions 
are obtained. Indeea, most of tho fluid ex- 
tracts may be completed with little or no 
evaporation. 

4573. Froctar’a CloMifled Formula 
for Making Fluid Extracta. la order to 
obtain as great a uniformity in the preparation 
of fluid extracts as the nature of the various 
drugs would penult, the following practical 
clas^ificatioD was drawn up by l^fossor 
Willii^ Procter, Jr., and subnutted to tbe 
American Pharmaceutical Associatiou, by 
whom the matter had been entrusted to him 
for investigation. In order to economize 
space, we give it in a somewhat condensed 
form. The paramount object in obtainiog 
the fluid extract of a drug, is to extract, as for 
as possible, all tho valnable ingredients; to 
condense them to some nnifonn standard 
etreugth, so that, for lusUmce, each fluid 

ounce of the extract should contain tbe vir- 
tncH of. Ckod represent 1 ounce of the drug; 
and to loavo tbe floid in tho bOMt possible con- 
dition for retaining in solution the active 
principles of the drug. The procen of perco* 
latiou is adopted, as he%i odspte<l to effect tbe 
desired objects, and admitting a greater de- 
gree of accuracy than that of maceration. 
Gloss funnuts answer a good purpose, bat 
cylindrical percolators may bo employed. In 
either case, if tbe powder has been properly 
compacted, themenstranm, when added, pass- 
es very deliberately, by drops, and it will be 
found that the proportion of the percolate 



which is directed to be reserved will contain 
nearly all of the most valuable parts of the 
drag. In this way the action of the heat and 
air IS entirely prevented on the most import- 
ant part of the extracted matter, and where 
Volatile oils are concerned this fact is particu- 
larly important. Tho inaredients arc first re- 
duced to a powder; and, in order to ensure 
the required result, different degrees of fine- 
ness are recommended, suitable to tho degree 
of solubility and other natnral poculiaritiea of 
the varions drng.s employed. This end is at- 
tained by sifling the powder through sieves 
containing a certain number of meshes to the 
linear inch. A sieve of 40 meshes to the inch 
wiU produce a powder designated as Xo. 
40, &c. 

A new class of oleo-rednona fluid extracts 
has been suggested, in which the stronger 
aromatics have been introduced, such as 
cloves, cinnamon, cardamom, Ac,, and which 
possess, for certain uses, very desirable advan- 
tages from their concentration. The number 
of oleo-resins has been considerably increased, 
on the ground that they represent their re- 
spective sources more completely and in 
smaller bulks than ia any other form of fluid 
or semi-fluid extracts. On account of their 
superior strength, they should occupy a dis- 
tinct pooiti on under the name of Olco-yeains/^ 
to distinguish them moro particularly from oil 
those preparations which go by tho name of 
fluid extracts. 

4674. CloAS Mo. 1, of Claaslfied Fluid 
Extracts. Tho following substances are to 
be reduced to a powder of Xo, 60 degree of 
fineness; with tbe exception o( BuchUy which 
should be in Xo, 40 powder. 

Acont (e LesTts. Henbane Lmtm, 

BeUedeana Leevee. UeUco. 

Bnchu. Thorn-Apple (Stnmoninffi). 

Plgltelis (Fox glove). VelerUn. 

The monstruum employed is 2 pints alco- 
hol diluted with 1 pint water. Moisten 16 
troy onncee of tho powdered drug evenly with 
4 fluid ounces of the diluted alcohol; pock it 
fijmlv in a percolator, cover tbosurfaco of the 

E owder wito a disc of cloth (muslin, linen, 
nt, or any insolublo porous tissue, to pro von i 
the disturbance of the powder) ; then pour on 
the menstnuim gruduuJly. so as to displace 3 
pints ; reserve tne first 12 fluid ounces, and 
evaporate the r'^muiuder on a w.ater-bath at 
150^ Pahr., to 4 fluid ounces : mix ibis with 
the reserved tim luro; and, after standing 24 
hottfji, filter th^^ugh paper. Tho alcoholic 
strenph of these extracts is uiwly 50 per 
cent. 

4575. Clase No. 2, of Classified Fluid 
Extracts. Tbe iududud under this 

class should also be in at least Xo. flO pow- 
der. IpecBcnanhg and jalap may bo reducf*tl 
to dnjt with advrvntage. The fluid to bo 
used is alcohol havbig a specifio gravity of 
.835. 

AooDttv Boot Jiltp. 

Snjikeroot (Cimid- Mav-applo Boot fPodo- 
or Bljhck Cohoihj^ phyi mm Of if&ndnko)* 
Black HeUahnre. BloodRoot (Stagnlnvlil. 

IpecMuoaho. Amttrle»aH«U«bon {V«r- 

iktjiuQ Tinde). 

Moisten 16 troy ounces of the dnig with 6 
fluid ounces of the alcohol; displace 3 pints 
os directed in class 1, reserving the first i 
pint of percolate ; distill the remainder until 
r^noed to Ipint, and, while hot, mix the dis- 
tillate with the reserved tincture. After 
Btanding 24 hours, filter to rough paper. 
^457 6. Class No. 3, of Classified Fluid 
Extracts. The Bubstonces included under 
this class require to be used in No. 50 pow- 
der ; except columho, No. 40 ; and squifi, on 
account of its gummy nature, No. 30. The 
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Colchlcun Boot. 
Colombo. 

Chinttft. 

Bon«60t (Bapotorixink). 



extract of colchicmn deposits, by stajidiag, a 
whitish Bediment, whicb ia believed to be in 
no wiie connect^ with the actavitr of the 
preparation ; it ie recomineiLded to allow tbia 
deposit to form before proceeding to dltra> 
lion. DUnte alcohol id employed for makiiig 
thebo extracts. 

G«ntUn. 
eqaiu {Bern*). 

8«aefca. 

Tirglnia Soaka Boot (Bar- 
peotaria). 

Hoisten 16 troy ouncefl of the substance 
with 4 fluid ounces dilute alcohol, percolate 3 
pints, aa in clasa 1, reserving the firat 12 Add 
ounces, evaporate the remmnder to 4 floid 
ounce a by a water-bath at 15CP Fahr. ; mix 
with the reserved tincture ; and, a^r 24 
hoars, filter. 

4677. Claas No. 4, of Claaaifled 
Fluid Extracts. This class consists of mc- 
charine fluid extracts, the sagar being Intro- 
duced as a preservative agent. X decided 
advantage is gained by adding the sugar to 
the extract before the completion of the evap- 
oration ; in Bome cases it might be better to 
add the sugar previous to any evaporaUon. 
The floiil extracts of pipsissowa, bitterawoet, 
Mmegranate, pluk-root, and aarsaparilla, 
idly represent the several drugs; ana, com- 
bined with 3 times their bulk of aimiple syrnp, 
afford syrups of the ordinary strength. The 
menstruum used in these preparations is di- 
lute alcohol ; and the drugs are to be reduced 
to No. 50 powder, except galls, which should 
be No. 40. 

Tallow PeruTlan Bark Poq9agraiuU>root Bark 

(Cloehoaa CaUaara}. rOtanatozD). 
Blpnia^a (Cbi&apbUa). Blackbarrr Bool^Rttbul. 
BlUanwtet (Dulcai&arai. SamparUla. 

OallB. Plok Moot (SpigaUaj. 

CriDMbiU (Oaranlum). Baarbarrr Leav«a rCva 

Ural}. 

Koibten 16 troy ounces of the powdered drug 
with i pint dilute alcohol; let it stand 30 
minutes, then percnlato as directed for class 1, 
until 3 pints have passed through ; evaporate 
at a modurato heat on a watcr-batb to 1 pint; 
add 10 ounces sugar, evaporate to 1 pint, and 
strain while hot. 

4678. Class No. 6, of ClaMified Fluid 
Extracts. The extracts obtained by this 
proooBS are termed aec^ic fluid extracts. The 
acotio acid ib in trod new! to control tlio ton- 
domy to docom position, caused by the exist- 
ence, in tho dru^ treated in this manner, of a 
salt consisting of an alkaloid and anorganic 
acid. The fluid used is a mixture of 4 fluid 
ounce acetic acid ami 3 pints diluted alcohol; 
and the drugs should be reduced to a No. 60 
powder. 

Ersot. Lob«Us ZtMTM. Hamlock (C^iDltun]. 

Moisten 16 troy ounces of the powder with 
4 pint of tbo acetic mixture ; pock it in a con- 
ical percolator, and displaces pints, re Herring 
the first 12 fluid ounces, using dilute alcohol 
during the last part of the percolation. Evap- 
orate the latter perc(»late to 4 fluid ounces, 
at a temperature not exceeding 150^ Fahrr 
mix this with the reserved tincture, and fil- 
ter through paper. 

4679. OloM No. 6, of Claaaifled Fluid 
Extracts. Under this division are placed 
oUoreifinous fluid extracts, (See 2fo. 457^.) 
The menstruum employed Ib deodorised alco- 
hol, and the dmgs are used in No. 50 powder ; 
except canella, Ceylon cinnamon, elecampane, 
and orris root, used in No. 60, and myrrh in 
No. 30 powder. 

C»pelci22B. 

CuMlla 

dkrdftmofii. 

Claret (CarfophxUniQ). 

CVTlOB CiAIkftlDOa. 

CVDebt. 

mecacDptst ([salt). 

LapuUs. 



Orrtt Booti llrlt Flores- 
tin*), 

Myrrh. 

Pellitorr Boot (PyretB* 
rnm). 

Alltpi^e (Plsiento). 
Prickly Atb Bark (Xan- 
thoxflom). 



The oleoresin of the above substances arc 
to be obtained by percolation, and distiUuig 
off the alcoboL 

This process of obtaining the oleoresins was 
modifled before adoption in the U. S. Ph., by 
subBtitQting ether for deodorised alcohol as 
the menstmum employed. The five following 
oleoreeins are officiuaT preparations. 

4580. Oleoream of Capaicum. Take 
12 troy otmees capsicum in fine powder, press 
it firmly in a cylindrical percolator, and grad- 
ually poor ether on it sbmeient to displace 24 
fluid ounces. Recover from tJiia, by distilla- 
tion on a water-batb, 18 fluid ounces of ether,, 
and expose the residne in a capsule until tbo 
remaining ether has evaporated : lastly, re- 
move, by straining, the fatty matter which 
separates on standing, and keep the ol^ream in 
a well stopped bottle. ( U. S. Ph), 

4681. Oleoreain of Cubebi. Moderate- 
ly press 12 troy ounces cubeba in fine pow- 
der into a cylindrical percolator, and treat 
by the same process aa the capdcuin in the 
lost formula. ( U. S. Fh). 

46dd« Oleoream of Luptilin* Press 12 
troy ounces lupulin into a narrow cylindrical 
peroolator, ana displace with ether 30 fluid 
ounces; complete the process by distillation 
and subeeqaent evaporation in the aame way 
as for capsicum. (jSee Jio, 4560.) (T. S. 

Ph). 

4583. Oleoresin of Black Pepper. 
Treat 12 troy ounces black pepper in fine 
powder, by ethereal percolation and distiUa- 
tioD, in tbo same manner os Iwd down in No. 
4580; expose the residue after distUlation in a 
capsule, until the remaiiung ether has evap- 
orated and the deiraaition ofpiporin in crys- 
tals has ceased. Lastly, sepsrato the oteores- 
in from the pipedn by expression through a 
muslin itrainer, end Keep in a well-stopped. 
botUe. (U.S.Ph). 

4584. Oleoretin of Ginger. Take 12 
troy ouoccK ginger iu ti/ie pt»wdor. proKS it 
Army into a cylindrical percolator, oud pi»ur 
upon it 12 fluid ounces stronger ether; con- 
tinue the percolation with aiouhol sufficient 
to displico 12 fluid oonoes in all. Recover 
firom this, by dintiUation n a water'batb, D 
fluid ounces ether, and expose the residue in 
a capHule until tho volatile part has evaporated . 
Lastly, ko^ tho oleoresin m a well -stoppered 
bottle. {Cf.S.Ph.) 

4585. Oleoreain of Male FerxL Pack 
closely 2 pounds avoiidupois, male fern, in 
coarse powder in a percolator; displace with 
4 imperial pints ether, or until it passes color- 
less l^t the ether evaporate on a water- 
bath, or recover It by distillation, and pre- 
serve the oily extract. (Br. Fh.'f This prep- 
aration by iu character decidedly belongs to 
the oieoredns; it has long been known and 
ranch used in Europe, under tho name of oil 

/sfvs in the treacment of the tapeworm. 
It is believed to have all the vertoifiigal pow- 
en of the male fern, and may be given in i 
fluid diacbin do:«es. ( U, S. IMs.) 

4586. Fluid Extract of Bhubarb and 
Potaaaa. Grind or coarsely bruise 2 pounds 
avoirdupois best India rfaubs^b, 1 pound cassia 
or cinnamon, and 1 pound golden seal ; mace- 
rate for 24 houre or more in 1 gallon good 
Frauch brandy; express strongly, and add 1 
fluid drachm oil ot peppermmt previously 
dissolved in a Uttle 00 per cent, alcohol. 
Break up the compressed resulne, and per- 
colate with warm water until exhausted. 
Evaporate this solution to 4 pints, and, while 
warm (not too hot), dissolve in it 2 pounds 
bicarbonate of potash and 3 pounds refined 
SQgar; evaporate, if necessary, to the quon* 

that the first macerated tincture lo<Ai8 of 

gallons. Lastly mix the two together. It 



is used for the same purposes a.i the compound 
powder of rhubarb, 2 fluid drachma of the 
extract being equivalent to 1 drachm of the 
powder. (Am. Dis.) A simple alkaline ex 
tract of rhubarb is given in No. 4501. 

4587. Fluid Extract of StUlingia. 
Cutfreah root of Btillingia, 16 troy ounces, 
into email pieces ; cover with alcohol, and 
digest for 24 hours. Then transfer to a per- 
colator, and pack it BO as to run slowly ; add 
alcohol graaaaily, returning the first that 
passes until it runs clear. Reserve the first 
12 fluid ounces percolated ; then continue the 
percolation, with diluted alcohol, until the 
residuum is nearly exhausted ; odd 8 ounces 
white sugar to this ^ute percolate, and evap- 
orate by moderate beat to 4 fluid ounces. 
Add to this the reserved tincture, and 1 fluid 
drachm oil of caraway, and make 1 pint fluid 
extract The dose is from 2 to 5 dre^s. 

4668. Fliud Extract of x arrow. 
Take of yarrow (tho recently dried herb) 
in coarse powder, S ounces; difnte alcohol (2 
parts per cent, alcohol and 1 part water), 
a suffici en t quau ti ty . Po n r o v c r th o po wd e red 
herb 4 ounces of the diluted alcohol » and work 
through with tlio hands until thoroughly 
moistened ; alUiW it to stand in a covered 
jar for 24 bonrs. Jock closely in a funnel or 
other displacer and proceed to displace until 
24 fluid ouncd>« are obtained, which, if per- 
formed with proper care, will exhaust the 
herb, as tested, by tasting the droppings. 
Tho resulting liquid should bo exposed In a 
f^hallow dish (in summor to a draught of air 
under an open window, in winter on a Hbelf 
near tbo tup of the room), and allowed to 
evaporate sj^ntoncomsly until it meaeuros Id 
fluid ounces; 30 or 4U grains bicarbonate of 
potosKU in powder ma}* then bo added, which 
rutains tho extractive in >«oltttioD, and clears 
the liquid without interfering with iu proper- 
ties. Tbo evaporation of this fluid extract 
may bo continued, if desired, with a very gen- 
tle heat (in a water- bath) until reduced to 
the consistence of an orrlinary extract. The 
result in either case, fluid or solid, possesses 
in a marked degree tho sensilbloand other pro- 
perties of the herb, ea<^h tca-eipoonful repre- 
senting 30 groins of the herb. 

4689. Procter’s Fluid Extract of 
Wild Cherry Bark. Take of wild cherry 
bark, 24 ounces; sweet almonds, 3 ouncee; 
and pure granulated sugar, 36 ounces. Mace- 
rate the powdered bar'k iu 2 pints of 88 per 
cent, alcohol for 8 hours, introduce it into a 
percolator, and pour alcohol on it until S 
pints bavo parsed, observing to regulate the 
)>as8age of the liquid by a cork or atop-cock. 
Introduce the tincture into a capaule (or still, 
if the idcohol is to be regained), and evapo- 
rate it to a syrupy consistence; add i pint 
water, and again evaporate until all the uco- 
hoi is removed. Beat the almonds, witiiout 
bleaching, into a smooth paste with a little of 
the water, and then sufficient to make the 
emulsion measure H pints, and pour it into a 
quart bottle, previously containing the soln- 
tion of the extract of bark; cork it securely 
and agitate occasionally for 24 hours, so as to 
give time for the decomposition of the amyg- 
daline. The mixture is then to be qulck^ 
expressed and filtered into a bottle containing 
the sugar. tVater should be added to the 
dregs and they again expressed till sufficient 
liquor is obtained to make the fluid extract 
measure 3 pints. The proportion of sugar, 
though less than that in symn, is sufficient to 
preserve the preparation, aideu by thepresenoe 
of hydrocyanic acid. 

4690. ParriBh’a ComMund Fluid Ex« 
tract of Buchu. Take of buchu, in coarse 
powder, 12 ounces; alcohol. 3 pints ; water, 6 
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pxuts, or sufficieac. Treat the leaves hy ma- 
ceratioa and displacemeut, first with a por- 
tion of the alcohol, and then with the remain- 
der mixed with the water evaporate the 
resnlting liquid with a gentle heat to 3 pints, 
and add pounds sugar. Continue the heat 
till it is cUbSolved, and, after removing from 
the fire, add oil of cubebs, oil of juniper, of 
each 1 fluid drachm ; spirit of nitric ether, 12 
fluid ounces, previousl7 mixed. Stir to- 
gether. 

4691. Alkaline Fluid Extract of 
Rhubarb. Take of fluid extract of rhubarb 
(by reporcolfttion), 1 fluid ounce; neutr^ 
carlHmato of pt^tueisa, SO grains; water, 1 fluid 
ounce. Dissolve the cart'<)nate in the water; 
to this add the fluid extract, and let the mix- 
t\ue repose 0 to VZ hours ; then strum 
through lunalin, and filter, if desirable. The 
allcabno fluid extract of rhubarb be mixed 



with water m any proportion, affording a per- 
fectly clear and transparent liquid of a deep 
red color. Another alkaline fluid extract of 



rhubarb will be found in No. 4586. 

4692. Jffoore^a Fluid Extract of Cimi- 
cifun Racemoaa (Black Cohosh or 
Bla^ Snakeroot.) Tuku of cimkiluga, in 
No. 50 powder, H> imacos, troy ; alcohol 95 
per cent., diluted alcohol, of each a suMclcut 
quantity. Moisten the root with the alcohol, 
pock clunely in the displacer, and pour on ai- 
oobol gradually until 8 fluid ounces have 
passed through, which reserve in a covered 
vessel to prevent ovai>oratiim, then proceed 
with dilute alcobul until the root is thor- 
onghly exhausted. Evaporate over a water* 
baQi until all the alcobut is driven off; set it 
aside to cool, that the resinous portion ex* 
tracted may bo deposited, which separate and 
add to the alcoholic portion first obtained ; 
then proceed with the evaporation until re* 
dneed to 8 fluid ounces, and mix the two pro* 
ducts ; allow it to stand 48 hours, and uen 
filter. Ab. 45T5.) 

4993. Compound Fluid Extract of 



SquUIa. This is alcoholic, in which 3 parts 
alcohol ore diluted with I part water. Take 
of squills and eoneka, each 16 ounces troy, re* 
dne^ to a moderately coarse powder, linist* 
en with about 12 ounces of the liquid, and 
pack firmly in a conical percolator; cover Che 
surface with a cloth and pour on of the same 
menstruum until 0 pints have slowly passed, 
reserving carefully tno first 24 ounces. Evap- 
orate the remainder in a ^^.lter'buth at 130^ 
Fahr., until reduced to 8 fluid ounces. Mix 
it with the reserved tincture, and, after stand- 
ing, with occasional agitation, for 24 hours, 
filter, dropping sufficient of the menstruum 
on the filter to make the whole measure 2 

g inta. Sive Si/mp may now be prepared 
om this extract by taking: compound fluid 
extract of squills, 4 fluid ounces ; tartar emet- 
ic, 24 grains ; simple syrup, 20 fluid ounces; 
hot water, i fluid ounce. Dissolve the tartar 
emetic in the water, and mix with the other 
ingndionts. 

4094. Procter’s Fluid Extract of 
Hops. Take hopa in coarse powder, 16 troy 
ounces. Mix in 4^ounces dilute alcohol; pack 
it in a conical percolator, cover the surface 
with cloth, and odd dilutfe alcohol until 3 pints 
of tincture have a Lowly passed, carefully rc- 
ssiTlng the first 12 ounces. Evaporate the 
remainder of the tinrtnrA in a water* bath still 
to 4 fluid ounces, mix it with the reserved 
tincture, agitate occasionally during 24 houi:s, 
and filter, dropping sufficient dilute alcohol 
on the filter to make the measure of a pint. 

4.690. Fluid Extract of 

liquorice. Take of Calabria liquorice, 8 
troy ounces; and sugar iu cuaree powder, 10 
troy ounces. Bnuse the liquorice till it is re- 



duced to pieces the sire of a pea, enclose it 
in a goose cloth, suspend it in a pint vessel, 
cover it with cold water, let it stand 12 
hours (if in summer in a cool place), pour off 
thedcDSO solution, renew the water, and again 
macerate and decant. Mi.v the two liquids, 
evaporate to 12 fluid ounces, dissolvo in it the 



sugar, and ogmn evaporate until the measure 
of 1 pint is <mtained. 

46M. Orahame’s Fluid Extract of 
Bu^ock« Take of burdock, in No. 50 pow- 
der, 16 ounces; dilute alcohol (alcohol d 
parts, water 7 parts), a sufficient quantity. 
Dampen the powder with the menstrunm and 
pocklt in a suitable glass displacer: having 
covered the surface with a piece ot muslin or 
perforated paper, )>oar un the mcnstruoiDr 
and continue the percolation to cxbau.stion, 
rexorving li ounces uf the first runnings, evap- 
orate the remainder over a water* bath until 
reduced to 9 fluid onnees, to which add 4 
(lunces sugar and dissolve. Strain, if ncces- 
Hary, and add the reserved portion. The dose 
of the extract is one tea-spoonful, representing 
80 grains of the root. Bnrdook is oue of the 
best vegetable alteratives, or blood depureuts, 
and it is believed lhat this fluid extract might 
bo advantageously substituted for that of sar 
saparilla, as a more efficient and reliable 
alterative, or at least as a valuable addition 
to it 

4597« Fluid Extract of Chamomile, 
Take of fresh chamomile flowers, 1 pound ; 
alcohol of specific gravity .871. Moisten the 
chamomile m coarse powder, with the alcohol, 
then pock in a percolator, and cover with the 
alcohol ; digest 6 days, and draw off 12 oun- 
ces, which set aside. Continue the displace- 
ment with diluted alcohol, until it is finely 
exhausted of its bitterness, which evaporate 
in a vacuum to 4 fluid ounces. Mix ana Ster. 
1 drachm of this preparation represents 60 
grains of chamomile flowers, wbicn is usually 

S in doses of 20 grains, os a tonic, to t 
m, as an aotiperiodic**-moklng the doso 
for like cases from 20 minims to I fluid 
drachm. 

4698. Fluid Extract of Smeksu The 
formula for making this extract will be found 
in Ko. 4576, but seneka yields its active prin- 
ciples BO easily and entirely, that an extract 
of it may be obtained of standard strength 
without evaporation. If a convenioot quan- 
tity of seneka in No. 50 powder be divided 
into 3 equal parts, and repercolated with ^ 
per cent, alcouol, an extract will be obtained, 
each fluid ounce of which will represent a 
troy ounce of the root. 

4699. Fluid Extract of Ipecacuanha. 
Moisten 16 troy ounces ipecacuanha in flna 
powder with 6 fluid ounces alcohol : press it 
firmly into a conical percolator, and displace 3 
pints of tincture, or until the ipecacui^a ia 
exhausted. Distill the tincture over a water- 
bath until the residue is of a syrupy consist- 
ence. Mix with 1 fluid ounce acetic acid 
and 10 fluid ounces water; boil until reduced 
to i pint, and the resinous matfisr has separa- 
ted. ^Uer wbeu cold, and add water through 
the filter to make the filtrate up to 4 pint. 
Mix with i pint alcohol. (C. S, Ph.) 

It is affirmed that syruD made from extract 
prepared according to tno abovo formula is 
apt to become cloudy. It Is proposed to 
avoid this result by dividing ipc^nanba in 
Xo. 50 powder into 3 parts, and obtiuning 
tho extract by rcpcrcolation in tbo some man- 
ner as tho seneka in No. 4508. 

4600. Fluid Extract of Bumach« 
Take 4 pinN 76 p»*roeiit. Alcfthnl, and 1 pound 
of the rcccuUy dried bark of films Glabrum 
(sumach) iu coarse powder. Moisten tho 
powdered bark with sufficient alcohol and let 



it maccrato for 24 hours, then percolate with 
the remainder of the alcohol, retumieg th^ 
first that pfiijseR until it nms clear. Rei'erve 
the first 4 clear fluid ounces of tincture, evap- 
orate the remainder to 4 flnid ounces, and 
set aside. Then percolate the residuum near- 
ly to exhaustion with hot water, evaporate 
this aqueous solution to ^ pint, thnn liild to 
it 4 ouacas white sugar, livaporato to h fluid 
ounces, and, while warm, mi.x it with tho ro- 
eerved 8 ounces of tincture to maku 1 pint of 
fluid extract. (.4«. Dii.) 

4601. Fliud Extract of ScuHcap. 



This is prepared from I pound of tho flric.d 
leaves oi scullcap (seutellaria) in precisely 
the same manner as directed for fluid extract 



of samaeh in preceding receipt. (Am. Dis.) 

4602. Fluid Extract of Life-Root is 
obtained from 1 pound recently dried ljfo*ro>)t 
(senecio aureus) in the same manner as 
the sumach in No. 4600. (Am. Di^.) 

4603. Fluid Extract of Senna and 
Jalap. Take 6 pints 76 per cent, alcohol. 
Mix toge^cr 1 pound senna and i pound 
jalap root, both m coarse powder; moisten 
them with some of the alcohol, and macerate 
for 24 hours. Transfer to a percolator and 
displace with the remainder of the alcohol; 
reserve the first 6 fluid ounces ; evaporate the 
remainder to 6 fluid ounces and set also a>^ide. 
Nearly exhaust the residuum with diluted 
alcohol and evaporate it to 12 fluid ouncc.^; 
odd 8 ounces white sugar; again evaporate 
to 12 fluid ounces, and, while warm, add 6 
droohms carbonate of potMRa, 40 minims oil 
of cloves dissolved in 1| fluid drachms Hoff- 
man’s anodyne, and tho 12 ounces reserved 
extract, moKing altogether Ik pints fluid ex- 
tract. (Am. 2^.) 

4604. Fluid Extract of Bleesed This- 
tle. Take 16 troy ounces blessed thi^^tie 
(carduus benedictus) in No. 40 powder, 
campeu it with about 6 ounces dilute alcohol, 
and pock it in a suitable glass percolator; 
having covered tho surface with a piece of 
mu^in or a layer of clean sand (which is more 
convenient), displace with dilute alcohol. 
When 1 pint of liquid Bball have passed, put 
it aside in a warm place for spontaneous 
evaporation inxtil reduced to 10 fluid ounces. 
Continue the percolation with diluted alcohol 
until 2 more pints of liquid havo passed ; to 
these odd 6 ounces sugar and reduce by evap- 
oration over a water-bath to 6 fluid ounces, 
adding, wlule still hot, the 10 onnees of con- 
centrated tincture; on cooling, tho mixture 
becomes slightly turbid, but by tho addition 
of a few d^ps of alcohol tho resinous matter 

• ^ .a - 1 .a 



is redissolvM, making a dark brown fluid 
extract which may bettered if necessary. 
4605. Fluid Extract of Cinchona. 



Take cinchona (coUsaya) in powder, 8 troy 
ounces; simple (officinal) syrup, 4 fluid oun- 
ces; glycerine, 4 fluid ounces; alcohol, con* 
centrMw and diluted, a sufficient quantity. 
Moisten the cinchona with 6 fluid ounces of 
dilut^ alcohol; allow it to stand in a covered 
jar for three hours, and then transfer it to a 
cylindrical percolator. Pock it firmly, nnd 
grodu^y pour upon it diluted alcohol, until 
I2 fluid ounces of tho tmetnro have beeu 
obtained. Set this aside, and continue the 
percolation with dilute alcohol, until the cin- 
chona is thoroughly exhausted. To the last 
percolate add tho syrup and glycerine, aod 
evaporate by means of a water- bath to about 
10 fluid ounces. To t.hiR add tha Tftsprve 
tincture, and continue the evaporation to 14 
fluid ounces. Remove from the water* bath, 
and, when nearly cold, add sufficient alcohol to 
make the whole metwuro 16 fluid onnees. 
Each pint of the flnid extract contains nearly 
2^ nonces of alcohol. No. 4577.) 
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4606. Fluid Extract of Pareira. Di- 
goat for 24 hour>s I pound pare tr ft rwil. ia 
coarso powdr*r, in 1 pint boiling distilled 
ter; then pack it in a percolator, and displace 
I gallon, or until tho pareira root ia cshansted. 
Evaporate uvf*r a water- bath to l;5 ftuid oun- 
ces; Tvbea cold a<ld ll fluid ounce a rectiHed 
spirit, and filter throngh paper. This is tho 
offlciiial formula of tho IlritLsn Pharmacopreia, 
consciinentlf avoirdupois weight and imperial 
measure nro to be used in prcparinir it. Tho 
iloRo consists of I to 2 fluid drachms. 

4607. Uo ore's Fluid Extract of Va« 
nilla. Take S tvoy ounces vanilla, and an 
wjual Wright of crushed loaf sugar. Slit the 
po(la from end to end with a knilb; then take 
them in small bundled, held tightlj between 
the fingers, and cut them transversely into 
very small pieces. Of these, beat small por- 
tions at ft time in an iron mortar, with a little 
of ihi‘ sugar, luitil reduced to a damp powder, 
which must be nibbed with the hand through 
a Xo. *20 sieve; any coarse particles which 
will not pass through the sieve must be re- 
turned tu the mortar, and, with fredh portion a 
of vanilla and sugar, again treated aa before. 
This is to bo continued* until the whole ia re- 
duced to a iso. 20 powder. This is then to 
bu mixed with 5 piuts of a mixture of 3 parts 
alcohol and i port water, and tho whole intro- 
duced into &l-gaIIon stone jug, which mast be 
tightly corked. The jug is then placed in & 
water-bath, resting upon folds of paper, and 
the mixture digested tor 2 hours at a tempera- 
ture of ftom 11)0^ to 170® Fabr. The upper 
part of the Jug mnst be kept cool (to prevent 
the undue expansion of vapor), by wrapping 
arouud it a towel or other cloth kept saturated 
by haviug cold water squeezed upon it from 
a spougo every lb or uO minutes. The jug 
should also be removed from the bath after 
each application of the water, and its contents 
well shaken, keeping tho hand upon tho cork 
to prevent its expulsion, and perhaps conso' 
quent loss of material. When tho digestion 
has been completed, and tho mixture has 
cooled, it id to bo expressed through mnalin. 
Pack the residue, previously nibbed with tba 
bands to a uniform condition, finnly in a glof^e 
funnel prepared for percolation, and gradually 
pour upon it first the cxpreMe<l liqoid, and 
when this has all disappeared &om the sur- 
face, continno the percolation with a mixture 
of 3 parts alcohol and 1 part water, untii 6 
pints of percolate aro obtained. 



TV^ edicinal Essencea .The 

J VI ugual rule for making esseDces, is la 
uilx I ouuco of the essential oil nith 1 quart 
of alcohol ; although much is sold that con- 
lcun« only i ounce, and even 4 ounce of tho 
oil to Iho quart. A strong essence would 
consist of 1 ouDoo of oil to 1 pint of alcohol; 
from 10 to JO drops of lhif< would make a 
do**e. 

4609. To Color Medicinal Eesencea. 

Ensenco ii( peppermint is generally colored 
with tincture ot turmeric ; essence of cinno* 
mon with tincture nf red sandal wood; win- 
tergroen with tincture of kino. The best way 
of coloring an e^acncy is to steep for 12 hours 
the greeu leal’ or other substanco from which 
tho oil is made, on<l then filter. Tho coloring 
is merely a matter of appearance ; tho essences 
are jiu<t as good without It. 

4610« Essence of Peppermint. Oil 
of peppermint, I ounce; herb peppermint, i 
ounce; spirit of wine, I pint, lligest for a 
week, or until Bufflciently colored. Palish- 
green, and very strong of the peppermint. 



Essence of peppermint is not conceived to be 
good by the ignorant onle;^ it has a pale tint 
of^een, which they presume is ft proof <»f its 
being gennjnc. The most liaimless way is to 
steep a little of the green peppermint in the 
epirit for this purpose (os above), or if this h 
not ^ bond, a little parley will do equally os 
well, and in fact improve the flavor. 

4611. Essence of Com^or, also 
called Liquor of Camphor; 'Concentra' 
ted Tincture of Camphor; Camphor- 
Drops. Dissolve 44 drachms (avoirdupoU) 
clear camphor, in 1 imperial pint rectifie<l 
spirit This forms tba ordinary essence of 
camphor and the best spirit of camphor of the 
stores. Added to L5 times its bulk of pare 
cold water, it forms (by agitation) a tram^po- 
rent solution exactly resembling tho camphor- 
jnlcp, camphor- water, or camphor-mixtare 
used in memcme, and which, either alone or 
with a tittle more water, forms an excellent 
wa^ for the teeth and month, as noticed else- 
where. (5re Afb. 1335.) 

Dissolve 1 avoirdai>Qis ounce camphor in 10 
ounces rectified spirit. This forms the Cbft- 
oentrated Essence of Camphor of the druggists. 
10 or 12 drops added to l fiuid ounce of pure 
cold water J.irm the transparent camphor- 
julcp or can^fhor’Watcr before noticed. 

4612. Essence of Coltsfoot. Balsam 
of toln, I ounce; compound tincture of ben- 
soin and rectified spirit of wine, of each 2 
ounces ; dissolve. 

4613. Essence of Chamomile. Es- 
seatiol oil of cbomomne, 4 ounce to I ounce; 
»irit of wine, 1 pint; mix. White. Or: 
Gentian root, slicea or bruised, 1 p<mnd ; dried 
orange peel, 4 pound; spirit of wine, 1 gallon; 
eesentifd oil of ebamomue, 5 ounces ; mxvcerato 
a week. Slightly colored. Some persons 
use 4 pound of quassia wood, instead of ibo 
gentian and orange peel. Both the abovo are 
stoznochic and tonic. 

4614. Essence of Spearmint. 1 
ounce of essential oil to 1 pint of spirit of 
wine tinged green. Prncej^s, use, and dose, 
the same as cs^nce of peppermint. (Sec 
yo. 4610.) 

4615. Bitter ISssence. Wormwood, 4 

S orts; gentuxn root, bitter orange peei, and 
Ics^ra thistle, of each 1 part; alcohol, 45 
parts; digest for a week. Do^e. 4 druchui to 
2 drachms, combiued with mixtures. Tonic 
and stomachic. 

4616. Essence of Beef. Chop fine 1 
pound Icon beef, place it with 4 piutof water 
in a bottle which they will only half fill, and 
agitate violently fur half an hour ; then throw 
the whole on a sieve, and receive tbs liquid 
in ft jug. Next, boil the undissolved portion 
in 1 pint of water for 20 minutes; strain, and 
mix the decoction with the cold infusion; 
evaporate the liquid to the consistence cd 
thin synip, otldhig Hpice, salt, Ac., to suit the 
taste, Olid pour tho essence, while boiling hut, 
into bottles (.wo next rcctipt), or jars, or (Mtili 
better) tin cans, wJiich mu.^t be closed up air- 
tight. and kept in ft cotd pla(!e. (See A<>. 1634.) 

4617. To FiU Glass Bottles with 
Boiling Liquid, tf boiling liquid be poured 
into cotii bottles, them is a great risk of the 
bottle breaking, involving probably the l<»ss 
of the contents. To prevent this, stand the 
bottles in a wide pan with sufficient cool 
water to reach nearly to the top of the bot- 
tles; pour sufficient water in each bottle to 
prevent it floating, and then let the water in 
the pan bo bron^t gradually to a bolL As 
each bottle is to be filled, take it out of the 
pan, empty the water out of it, and fill it im- 
mediately. 

46181 Ellis’s Essence of Beef. Take 
lean beef, sliced thin^ sufficient to fill the body 



of ft porter bottle ; cork itiousely, and place it 
in a pot of cold water, attaching the neck by 
means of a string to the handle of the pot ; 
boil for 14 or 2 hours, then decant the liquid 
and skim it. This can be seos^oned and packed 
as in receipt No, 4616. 

4619. Concentarated Essencd of Gin- 
ger. Dnbleachod, well- bruised Jamaica pn- 
ger, 4 ounces ; rectified eplrit of wine, 1 pint ; 
digest for 2 weeks, press and filter. 

4620. Oxley's Concentrated Essence 
of Jamaica Ginger. The eame as the preced- 
ing, with the addition of a very small quantity 
of essence of cayenne. 

4621. Very Strons Concentrated Es- 
aenco of Gineer. Bruised unbleached 
Jamaica ginger, 12 pounds; rectified spirit of 
wine, 24 gallons; digest 14 days, press, strain, 
and reduce the esi^ence by distillation to 1 
gallon ; cool and filter. This produces a 
most beautiful article. It is at once inexpen- 
idve and easily performed, as the spirit distill- 
ed off may bo used with advantage for pre- 
poring the common tincture of mnger, and 
several other articles; 2 ounccaof uia essence 
are regarded as equivalent to 3 ounces of the 
finest ginger. A single drop swallowed will 
almost produce aufioc alien. 

462«. Concentrated Eaaence of Gin* 
^er. Ginger and animal cbai'cca), both in 
coarse powder, equal parts; add enough rec- 
tified spirits of wine to perfectly moisten 
them, and after 24 hours put the mass into a 
percolator, return the first runnings 2 or 3 
times, then chan go the receiver, ana pour on 
spirit gradually as required, and at intervals, 
until as much essence is obtained os there was 
ginger employed. Quality excellent. The 
ma<<8 rom Dining in the percolator may be 
treated with fVesh spirit until exhausted, and 
the tincture so obtained may bo advnutazft 
oiisly employed, instead of spirit, in making 
more easouce with fresh ginger. The last por- 
tion of spirit ia the moss may bo ubtuinoj by 
adding a little water. (See Peicolation, yo. 
41.) 

4623. Concentrated Eesence of Gua- 
iacuzn. Guaiucuin sbavingn, from which the 
dust hofl bceu siUod, 3 cwt. Exhaust the 
wood by boiling with water, as In preparing 
on extract, using os little of that cuia as is 
absolutely necessary ; evaporate to exactly 
1| gallons; let it stand uuiil cold, stirring it 
aU the time to prevent tho deposit cpf rosinon.'s 
matter ; put the whole into a bottlo ; add 
spirit of wine, 5 pints ; agitato ropeatedlv for 
a week, then allow it to wottlo for 7 or d Jay^, 
and decant the clear into another bottle. 
This preparation is frequently substituted for 
guaiacum shavings in tlio preparation of com- 
p(»und decoction of garHaparllla. 1 pint uf 
this essence is considered equivalent to 10 
pounds of giiaiaeum in substance. 

4624. Eaaence of Quinine. Take dilute 
BU^bato of quinine, 1 droebm ; rectified spirit, 
1 fluid ounce; mix. a<ld of dilute Aulphuric 
acid (specific gravity l.OdT to 1.^), J fluid 
drachm (or less, on no account more), and 
amtate it thoroughly until solution is com- 
plete. A few drops o<lded to water form an 
excellent wash for foul, spongy, and tender 
gums, loose teeth, Ac. ; also for weak hair. 



TV4’ edicated 

UfA_ is a concentri 



watery fluids. If made with pure water, it is 
termed syrup or simple syrup. "WTiere the 
water contains one or more medicinal t^ents, 
it is called medicated syrup. Full infonna- 
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tioa to preparation, will be fonnd in 
iToa. 1356, &c. 

4626. of Phosphate of Zinc. 
Phosphate of zinc, 192 grain:); water, 11 fluid 
drachma ; ejrupy phosphoric acid (specific 
gravity 1.5), 5 fiuia drachms; syrup, it) fluid 
ounce.'^. Rub the phosphate with tne water, 
add the acid, and Alter into the aymp. Rach 
fluid dcacbni contains 2 grains of zinc phos- 
phato and about 18 minims of dilate phos- 
photic acid. In this fommJa, avoirdupois 
weight and Imperial measure are adopted, 

4627. Syrup of Phosphate of Quizune. 
Take of phosphate of quinia, 96 grains; wa- 
ter, 13 i fluid drachma; ayrnpy phosphoric 
acid (specifio graritr 1.5), 24 fluid drachma; 
flrnip, lO fluid drachms. Xix the acid with 
the water, add *he quirda. and filter into the 
aynip. Each fluid drachm contains 1 groin 
of pno.mhate of qninine and acid eqnal to 
al^out 10 minims of the dilute phosphoric 
acid. 

Tbe same weight of quinia. prepared by 
precipitating an acidulated solution of the 
ai(>alphate by solution of ammooia, collecting, 
wa.shmg, and drying at 100° Fahr.. may be 
useil, in Uie absence of the phosphate. In 
this formula avoirdupois weight ana Imperial 
moasuro ore intondea. 

4628. Syrup of Phosphate of Iron 
with Quinine. Take of phosphate of iron, 
192 grains ; phosphate of qninla, 96 grains ; 
water, 7 fluid drachms; syrupy phosphoric 
acid (.^peuifio gravity 1.5), 9 Suia drachma; 
syrup, 10 fluid ounces- Rub the powders 
with the water, add tho acid, and filter into 
the syrup. Each fiuid drachm contains 2 
grains oi pbosphato of iron and 1 grain of 
phosphate of quinine. In tho ab:^ence of the 
phosphate of quiuio, tbe same weight of 

2 uinia may be prepared os directed in Ho. 
627, 

In UuB formula avoirdupois weight and 
Imperial measure are adopted, 

4629. !Ga«ton*B 8yrup of Phosphate 
of Iron, Quinine, ana S^chnine. Tako 

of j>hu'^phato of iron, 192 grains; pboHphato 
of quinia, or ([Uiniapreparedos directed in Ho. 
4ti27. 96 grams; sUyehnia (in crystals), 3 
grains; water, 7 fluid drachms; syrupy phos- 
phoric jwid (specific gravity 1.5), 9 fluid 
drachms; synip, 10 fluid ounces. Rub tho 
phosphate of iron with 5 drachms of the wa- 
ter in a glass mortar, dissolve tho strvehnia 
and quinia ia the acid, previously mised with 
the rcraHining 2 drachms of water; mix and 
filter into tho syrup. Each fluid drachm con- 
tains 2 grmns of phosphate of iron, I groin of 
phosphate of quinine, and part of a grain 
of strychnine. 

tn this formula avoirdupois weight and 
Imntf‘nal mt^asurc aro ailopted. 

4630. Syrup of Phosphate of Iron 
and Strychnine may be prepared in the same 
manner as the last, omitting the phosphate of 
quinine. 

4631. Phosphate of Iroti« Dissolve 3 
ounces snlphate of iron in 2 pints boiling dis- 
tilled water, dissolve altio 1 ounce acetate of 
soda and 24 ounces phosphate of soda in 
another 2 pint:) boiling dlatuled water. Mix 
the 2 BolntionH. filter the precipitate through 
muslin, wash it with hot distilled water 
the washings no longer furrn a precipitate 
with chloride ofbarinm. Dry at a heat not 
exceeding 120° Fahr, (Br. P/i)* 

4682. Syrup of Phosphate of Iron. 
Phosphate of iron, 96 grains ; water, 9 fluid 
drachms; syrupy phosphoric acid (specific 
gravity 1.5), 7 fluid drachms ; aymp, 10 fluid 
ounces. Rub the phosphate of iron with the 
water in a ^lass mortar, add the phosphoric 
acid, and filter the mixture into the syrup. 



thus prepared, it contiuns tbe same pro* 

S ort ion uf iron. n)>t)Ut 2 minima lesd of tbe 
ilutc acid (26 instead of 27), and rather more 
than when prepared according to tbe 
British Fhannacoptpio. The phosphate of 
Iran is made by the Br. Pb. process, and dried 
at a teniperature not exceeding 100° Fahr. 
The specimens found in the ordinary course 
of trade are not readily soluble in tne acid. 
This want of sol ability is believed to be due 
to tbe length of time they have been kept 
before sale, as tbe best resnlts have been oo- 
taiued with the phosphate only a few days 
old. In this formula avoirdupois weight and 
Imperial mea.<ure are adopted. 

4633. Syrup of Phosphate of Man- 
gemefle may be prepared in a simiJar man- 
ner with tbe following ingredients : Phos- 

E a of manganese, 96 grains ; water, 9 flnid 
hms; syrnpy pbosphoria acid (specific 
gravity 1.5), 9 fluia drachms ; syrup, 10 fluid 
ounces. Strength, 1 grain phosphate of man- 
ganese. ud add eqim to aoout 26 minims of 
the dilute phosphoric acid tn each fluid 
drachm. Tne phoupkatc of marujan^s^ la 
made in tho same manner os tho phosphate 
of iron, BubstituCing suJphato of manganese 
for the solphato or iron. In this fbnnula 
avoirdupois weight and Imperial measure aro 
intended. 

4634. Syrup of Phosphate of Iron 
with Mang^ese. Phosphate of iron, 72 
grains; phosphate of manganese, 48 gramd; 
water, e fluid drachms; syrupy pbosphorio 
acid, 8 fluid drachms ; synip, l6 fluid ounces. 
Rub the powders with the water, odd the acid, 
smi filter into tho syrup. Each fluid drachm 
contains { grain phimpbate ofiron, 4 groin 
phosphate of manganese, and acid equal hi 
alxmt30minim.i of thn dilute phosphoric acid, 
B. Pb. Avoinlupots woight atid Imperial 
mcosuro ore understood in the above formula. 

4635. Syrup of Phoephate of Iron 
and Tiitne. Tukc of phusimate of iron, 96 
grains; phosphate of lime, 193 grains; water 
8 fluid drachms; syrupy phosphoric acid, 
(speciflo gravity l.S), 8 fluid draclims; syrup, 
10 fluid otmees. Mix tbe powders with the 
water in a gloss mortar, add tbe acid, and filter 
into tbe syrup. Bach fluid drachm contains 
1 grain of phosphate ofiron. 3 gi^ns of phos- 
phate of lime, and on amount in acid equal to 
about 30 minims of the dilute pbosphorio acid, 
B. Ph. Tho phosphate of Ume is znado by 
precipitation irom aolutious of chlorido of cal- 
cium and phosphate of soda, and dried at 
100° Fahr., and should not be kept too long 
before use. In this formula avoirdupois 
weight and imperial measure are adopted. 

4636. Durand’a of Phoaphate 

of Idme. Take of precipitated phosphate of 
lime, 128 grains ; glacial phosphoric acid, 340 

S i', sugar, in coarse powaer, 74 ounces; 

ed wat»ir, 4 fluid ounces; essence of 
lemon, 13 drops. Mix the phosphate of lime 
with the water in a porcelain capsule, over a 
spirit or gas lamp, or in a sand-bath ; add 
gndxiaiiy the pbosphorio acid until the whole 
of tbe phosphate or lime ia dissolved. To thia 
eolutiou add sufficient water to compensate 
for the evaporation, then dissolve the sugar 
by a gentle beat, and, when perfectly cmd, 
add the essence of lemon, syrup of 

phosphate of lime, (inia prepared, is colorless, 
transparent, of an acid and coutains 

two grains of the phosphate of lime, and 
nearly four graind of phosphoric acid to each 
tea-spoouful. IFhen diluted it forma a phos- 

6 bone lemonade, not unpleasant to the taste. 
^ 066 , a tea-spoonful. 

4687. Wiegai^*a Syrup of Pboe- 
ph&te of Lime. Dissolve 1 ounce pnwipi ra- 
ted phosphate of lime in 1 fluid ounce water 



by means of 4 fluid drachma muriatic acid ; 
filter, and add 64 fluid ounces water; then 
add 12 flnid ounces sugar, and strain. Dose, 
a tea-8poonfuJ. This preparation is not so 
acid as Durand's, whicn is thought to be an 
advantage in some cases. 

4638. Syrup of Rhubarb. Tho offici- 
nal method of preparing the fluid extract of 
rhubarb employed for the pyrup Involves 
much concentration by evaporation, and ro- 
Bults in an unsightly preparation, and liable 
to an objection al resinous precipitation. By 
a modified process a fluid extract of rhubarb, 
equal to the officinal in strength, is first ob- 
tained by repercolaticg rhabarb, m moderate- 
ly fine powder, with a mixture of 3 parts 
officinal alcohol and I part water. This 
menstruum exhausts rhubarb completely 
with the greatest facility. To make tho 
syrup, toko of this fluid extract, 3 flxiid oun- 
ces ; sugar, 28 troy ounces ; water, a sufficient 
quantity. Add the fluid extract to 12 fluid 
ounces of water, filter, moke up tbe filtrate to 
Uie measure of a pint by adding water 
through the filter, ana dissolve in it the ^ugar 
with the aid of a gentle heat, and strain 
through muslin. Tho result is splendid. An 
equal procluct is obtained by mixing tbo offi- 
cinal lima extrac t xvith water, lotting it re- 
pose some hours, filtering, and then complet- 
ing a:i nhovc*. 

4639. Syrup of Rhubarb and Sen- 

na. Digest for 14 days 6 ounces each 
u^aod rhiiUorb mot and senna loaves, and 
U ounces cvmlamom seeds, m 0 pints dilute 
alcohol; filter, and evaporate to 3 pints. 
Mix 12 ounces of this with syrup ma<1e of 2 
pounds sugar evaporated to IJ pints, and mix 
while hot. This produces a synip of 30° 
Banm^. which will nt*t ferment. 

4640. StewftTt’e Simple Syrup of 
Rhubarb. Macerate 6 ounces liruiseti rhu- 
barb ui 4 ounces dilute alcohol; press and 
filter, and evaporate to 2 pints. Mix 8 fluid 
ouuous of this tincture with 28 fluid ounces 
rimple syruj). 

4641. Procter’s Compound Syrup of 
Eypophoephitee. Take of bypophosphito 
of limo, 266 grains; hyposulphite of soda, 192 

f rains; hyposulphite or potaesa, 128 grains ; 

yposulpoato ot iron (recently precipitated), 
96 groins ; white sugar, 9 ounces ; extract of 
vanilla, 4 onneo. Duaolve the salts of lime, 
soda, and potassu, in six ounces of water; put 
the iron sut in a mortar and groduaJly add a 
solution of hypophosphorus acid till it is dis- 
solved. To this add the solution of the other 
salts, ofUr it has been rendered slightly acid- 
ulous with the same acid, and then water, tiU 
the whole measures 12 fluid ounces. Dissolve 
in this the sugoj. with heat, and flavor with 
the vanilla, without flavoring, this eyrup is 
not unpleasant. 

46^. Hypophoaphite of Iron. Hy- 
pophoephito oi iron is obtained when 128 

f ains of hypophospbite of soda, dissolved in 
onnees ot water, aro decomposed with a 
slight excess of solution of persulphate of 
iron, and the white precipitate well washed 
on a filter with water. 

4643. Parriah’a Compound Syrup of 
Hypophoaphitea. Take of bypophusphito 
of lime, 14 ounces; hypophosphite of soda, i 
ounce; hypophosphito of pota^isa, 4 ounce; 
can© sugar, 1 pound, troy; hot water, 29 
fluid ounces; orangn water, 1 fluid ounce. 
Make a solution of the mixed salts in the hot 
water, filter through paper, dissolve the sugar 
in the solution by the aid of beat; strain, and 
add the orange- flower water. Dose, a (eo- 
gpoonful, containing ncai’ly five grains of tbe 
mixed salts. 

4644. Compound Syrup of Phosphate 
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of Iron. Dmulvo 10 dracUQis pi'otognlpbate 
uf iron in 2 fluid otinced boiling water; also 
dissolve 12 drachms phosphate of soda in 4 
fluid ounces boiling water ; mix Uio solntiuos 
and wash the precipitated phosphate of iron 
till the washings are tasteless. Dissolve I'i 
drachma phosphate of limo in 4 fluid ounces 
boUing water with sufficient mariatic acid to 
make a clear solution, preciuitate it with 
water of ammonia, and wash the precipitate. 
To these two precipitates add 20 ^achms 
glacial phuspborio acid dissolved in water*, 
when olcar odd 2 ficrupled carbonate of soda, 
and I drachm carbonate of potassa. Next 
odd sufficient muriatic add to dissolve the 
precipitate : and lastly 2 drachma powdered 
cochineal mixed with 3 pounds (troy) sugar ; 
apply boat, and, when tho syrup is f<»rmed. 
B&ain. It is ft question whether a simplu 
syrup nf phosphate of iron is nut equally effi- 
cacious with PrufesBor PorriBh’s more compli- 
cated preparation given above, and known os 
Parrish' 'i Chemtcal Food, Each tea -spoonful 
contains 1 grain phosphate of iron, 24 grains 
phtHphato of limo, with smaller quantities 
of the alkaline phosphates, all in perfect bo- 
lution. 

4645. Chemical Food. This is pre- 
parwl by the same formula as Professor Par- 
rish’s (jee Xo. 4fi44), omitting tho cochineal 
and muriatic acid, oud with tils m^Klification 
was adopteil, as well as the two following 
receipts, by tho Newark Pharmoceufical As- 
eociation. 

4640. Compound S 3 rrup of Hypo- 
phoaphdtes ana Iron. Dissolve 2i>6 grains 
each of tho hypopUoaphites of soda, lime, and 
potassa, and 126 grains hypophospUite of 
iron, in 12 ouncof^ water, by means of a 
water- bath. Filter, and add Buffleient water 
to make up for the evaporation. Add Id 
onneos sugar by gentle beat, to make 21 fluid 
ouncos avrup. Each fluid oimco contains 12 

C n 

?, and prJtaBfla, 
of iron. {Xncark I\ A. ) 

4M7, Compound Syrup of Hypo- 
pboaphitee. Prepared by the same fonuula 
as the last, omitting the iron, (Xeicark 
P. A.) 

4648. Aitken'a Syrup of Iron, auini&, 
and StrychniA. Dissolve 5 drachms buI- 
phate cd* iron in 1 ounce uf boiling water, and 
I ounce phosphate of soda m 2 ouncea of the 
eamo. Mix tbo sohitions and wash the pre- 
oipltates on strainers until the washings are 
taBteless ; disBolve 102 grains sulphate of 
quin! a with sufficient sulphurio acid in 2 oun- 
ces of water, precipitate the dear solution by 
a very Alight excess of water of ammonia, col- 
lect and carefully wash it. Dissolro both 
precipitateR, and also 6 grains strychnia. In 14 
OUQOOB dilate phosphoric acid, then add 14 
ounces whito sugar, and dissolve the whole 
withont heat. This symp cantoins about one 
graiD of phoAphatQ of strychnia in each 
drachm. The doso might therefore bo about 
a tea- spoonful 3 times a day. It is perfectly 
miscible with water, has a strongly styptic 
and chalybeate ta^tc, and an after-taste of 
quinia. It is employed mainly as a prepara- 
uve to the use of coa-liver oil, and in certain 
cases as a concomitant to this food substitute 
in sorofulouB diseases, in cases of delicate 
children, with equal parts of the phosphatic 
synip known as chemical food. 

4M9. Santonate of Soda. Put Into a 
flask, 2 ounces santoninic acid, 4 fluid ounces 
pure caustio soda lye, and 12 fluid ounces dis- 
tilled water. Heat (he flask in a sand-bath 
or over a stove to 7(F or 80® Fahr., until the 
santouine solutionis complete; which usually 
requires about half an hi 



ins each ‘of tho hypophosphitos of soda, 
0 , and 6 grains hypopboHphitc 



tour ; then remove 



from the Are, and, when cold, it is convenient- 
ly evaporated. 

4650. Syrup of Santouate of Soda. 
Boil 18 fluid ounces syrup until it marks 3d' 
Bauin4 ; let it cool a few minutes, then add 
30 grains santonate of soda dissolved iu 1 
ounce distilled water. Ton obtain 18 fluid 
Cannes of a transparent syrnp, without a bit- 
ter taste, of 35® when cold. Each fluid 
ouncif ctmtiuns one graiu of santonine. Tld^i 
syrup is an excellent vermifuge. 

4651. Symp of Ipecacuanha. Mix 2 
fluid ounces officinal fluid extract of ipecacu- 
anha with 30 fluid ounces synin. ( U. S. Ph). 
This syrup is said to become efoudy occasion- 
ally. and the following proparution claims to 
be free from this objection. 

Moisten 2 troy ounces ioecacuanha with 1 
fluid ounce diluted alcohol, and let it stand 
for 24 boors. Then transfer it to a conical 
percolator, and gradually pour upon it diluted 
alcohol until 1 pint of tincture has passed. 
Evaporate this by means of a water-bath to 
6 fluid ounces, odd 10 fluid ounces warm wa- 
ter, and, having rublied it thoroughly with 45 
grains carbonate of magnesia, in a mortar, 
Alter, and add Hufficiont w.irm water through 
the fiUcr to make the filtnite measure 1 pint ; 
then add 29 troy ounces ^ugor, and dissolve it 
with the aid of a gentle heat, and, having 
sirred the hot symp, add sufficient warm 
water, through the etroioer, to make it mea- 
sure 2 pints when cold. 

The same advantages ore claimed for a 
symp made in tho following manner :~To 2 
fl^uidonnccs of tbo fluid extract made by re- 

E ercolalion, add 2 flnid ounces water and 
eat tbo mixture to the boiling point : then 
add 12 fluid oonces water, filter, and poor 
sufficient water through the filter to make the 
liquid measure 1 pint; in thia dissolve 28 troy 
ounces sugar witn the aid of heat, and strain 
through muslin. Both preparations will be 
perfectly clear, beautiful, and identical in 
strength and ^pearooce, the latter posaessing 
the natural odor and taste of ipecacnanha in 
an eminent degree. 

4652. Compound Syrup of Squills. 
Take 4 troy oouces souill la So, 30 powder, 
and the aame of senexa in No. 50 powder, 
mix them together, moisten with 4 pint di- 
luted ^cohoT, and allow it to stand for an 
hour. Then traiLsfer it to a conical percola- 
tor and poor diluted alcohol upon it unril 3 
pints of tincture have passed. Boil this for 
a few minutes, evaporate U by means of a wa- 
ter-batb to 1 plot, add 6 fluid ounces of boil- 
ing water, rub tbo liquid with 1 troy ounce 
carbonate of mongnesia in a mortar till thor- 
oughly mixed, filter, and add through the fil- 
ter sufficient warm water to make the filtrate 
measure 22 fluid ounces. Disaolva 42 tror 
ounces sugar in the filtered liquid, ana, 
having heated the solution to toe boiling 
point, strain it while hot. Then dissolve 48 
grains tartrate of antimony and potassa in the 
solution while still hot, and add sufficient 
boiling water, throngh the strainer, to make 
it measure 3 pints when cold. Lastly, mix 
the whole thoroughly together. Tho above 
process is similar to that laid down in the U. 
S. Ph.. except in the addiUon of znaguesia 
befuro filtration, this being considered an im- 
provement, as the gammy nature of the squills 
renders filtration unsatisfactory without it. 

This syrup may also be prepared &om tho 
6uld extracts of squill and of seneko, by mix- 
ing 4 flnid ounces of each, erapororing the 
mixture by means of a Mind-bath to a syrupy 
cf>nsistouce ; uitmuting this with the carbonate 
of magnesia, and proceeding precisely as in 
the above formula. 

4658. Syrup of Ether. The combina- 




tion i>f sulphuric ethur with aim pie aynip, OA 
usually prppared, h very unsatisfactory, 
whether for use alone, nr mixed with other 
ingredients; a portion of the ethor always 
separates and floati on the surface of tho mix- 
ture, brining with it alno rozdq impuriucs of 
the syrup. In pouring out a portion from 
the bottle coutaimug it, tho floating layer of 
ether and scum will como unless these 
be again mixed in by agitating the bottle. 
The following improvement is taken from 
the Paris Codex r Provide a bottle which has 
a small neck inserted in the side close to the 
bottom (see illustration); this, as well as the 
upper neck, should 
have a closely-fitting 
cork. The botUo must 
bo of a sixe to contain 

a int simple syrup 
1 ounce sulphuric 
Vther. Insert these in 
it and shake well 3 or 
4 times a day for 6 
days; after which, if 
allowed to repose, a 
thin film of etner will 
rise and float on the 
surface of the syrup, 
separated fr'um it 1^ a 
layer of scum, ^he 
syrup, which is now saturated with ether, can 
be drawn through the lower neck, as required; 
it will be permtiy free from impurity, and 
no further separation of ether will take 
place. 

4654. Compoimd. Syrup of Black 
Cohoah. Macerate 2 ounces block cohosh 
(black snake-root), 1 ounce seueka root, i 
ounce liquorice root, and i ounce ipecacuanha 
root in dilute alcohol for 24 hours ; then 
transfer to a percolator and run through two 
pints ; evaporate the excess of alcohol by a 
water-bath, and convert into a syrup with 
enfficient quantity of sugar; lastly, treat 2 
oUDcos wild cherry bark with holf a pint 
of cold water, which add to tho symp pre- 
viously cooled, 

4655. Compound Syrup of Sarea* 
parilla. Reduce the following to moderately 
coarse powder, adopting the troy ounce 
throughout: 24 ounces sarsaparilla, 3 ounces 
gnaiacum wood, 2 ounces each pale rose, 
senna, and liquorice root. Mix with 3 pints 
diluted alcohol, and allow the mixture to 
stand for 24 hours. Transfer to a cylindrical 
percolator, and displace 10 pints wi& diluted 
alcohol. Evaporate by a water-bath to 4 
pints; filter, and odd 96 ounces coarsely 
powdered suw by the aid of heat, and strain 
while hot. Lastly take 5 minimB each of the 
oils of sassafras and anise; and 3 minims oil 
of ^ultheria; rub these oils with a small 
portion of tho solution, and mix them 
thoroughly with tho remainder. (U. S. Ph.) 

4656. Sco villas Compound Syrup of 
Sanaparilla. Take S ounces eacn san*a- 
parilla, burdock root and yellow dock; 6 oun- 
ces stillingia root (queen's root), 2 ounces 
turkey pea, 4 ounces false bitter-sweet. 3 
ounces dandelion root, 3 ounces J uni per ber- 
nes, 1 ounce prickly- ash berries, 2 ounces 
guaiacum wood, and 9 ounces bamboo briar 
loot. Coarsely bruise tho above ingredients, 
and moisten them with alcohol. Let them 
stand 2 or 3 days, then put them in a steam 
dinplucezuent apparatus, and poos through iho 
vapor of 3 pints strong alcohol. Cuntinue 
tho displacement with the steam uf water till 
the Btrfsngth is exhausted ; set aside the 3 
pints of tincture which fir^t passed, and evap- 
orate tho remaining decoctions to 1 quart; 
mix this with the tincture, odd 3 quarts 
sugar-house ^yrnp. and, when cold, add 14 
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ounroa indide uf pntasamm. 

4657. Osborne’s 8 Trap. This is one 
of the most valuable preparations that can be 
made for children. Simmer llj drachma 
each, rhubarb root, anise seed, and liquorice 
root, in 45 ounces boilini? water over a slow 
fire till reduced to two-thirds. Then make a 
syrup with 4J troy pounds white supir, add 
2 <1^ drachms each manna and compound 
tincture of opium (paregoric), and 225 grains 
salt of tartar, In warm weather, add a wine- 
glass of Trench brandy. 

4698. 8yrup of Seneka. Svaporate 4 
fluid onnees of the fluid extract (see Ko. 45^) 
by means of a sand or water-bath to a syrupy 
liquid, triturate this with ^ ounce carlMnato 
magnesia, and gradually add 9 fluid ounces 
of water, constantly stirring; filter, and 
add sufficient water, through the ^ter, to 
make the liquid measure 8 fluid ounces, then 
dissolve in it 16 troy ounces sugar, wi^ the 
aid of beat, and strain through muslin while 
hot. The product, fur its permanence and 
elegant appearance, cannot be surpassed. To 
prepare this aymp directly from a fluid ex- 
tract by merely mixing that with simple syrup, 
would render the preparation oncommon!^ 
thin, and introduce an excessively large pro- 
portion of alcohol, which would be an un- 
questionable and serious ob|ection. 

4669. Compound Chloroform Ssmip. 
This fonnnla for on anodyne contauilng 
chloroform will remain combined and m ix 
readily with either spirit or water. H ace rata 
for 2 or 3 clays 16 grains resin of cannabis, 2 
gr^a capsicum, and 8 drops oil of pepper- 
mint in 4 drachms ohlorofonn and li dracoms 
ether ; filter the prodnet. To about 1 ounce 
smip add i dracom each of water and per* 
cnlorio acid, and dissolve in this by a water- 
bath, 16 grains muriate of morphia; when 
cold add 96 minims Scheele's nydrocyanio 
acid, add to this the filtrate fltvt'made, and 
syrap sufficient to make the whole up to 4 
ounces. 

4660. Syrup of Chloride of Iron* 
Mix i troy oxmoe ohloride of iron with 1 

pint simple symp. Flavoring may be added 
to taste. Dow, a teaapoonfdl, as a tonic and 
astringent, adapted to weak and relaxed con- 
ditions of the stomach and boweIe« and to 
ansmio symptoms generally. Parrish, 

The evrup of the proioehioride of iron is 
prepared by dissolving 1 drachm aiy proto- 
c blonde of iron (ferrous thloride) In ^ troy 
ounce orange-flower water; mix separately 
44 troy ounces syrup of orange flower with 20 
troy ounces syrup of acacia; odd the iron 
solution to the syrup mixture. Each table- 
spoonfril of this preparation contains about It 
grains of the protochloride of iron. Fharm, 
iioc> of Paris. 

For preparing the syrup of perckloride of 
iron, Dr. Duroy proposes combining 2 parti 
rtilutiiin of pcrrhloride of iron, (ferric ftlor- 
i<iw) :jpocific ffravity 30^ Baume, with 100 
part>< distilled water, and 25 parts symp 
of irtange flower. This will contain 1 pet 
ce'.»r. of the iron salt. Paris Codex • 

4661. Syrup of Lootate of Iron. 
Dissolve 1 drachm lactate of iron in 6 fluid 
ounces boiling water, and add 12 drachms 
sugar. Dose, 2 bo 4 tea-spoonfuU. 

4669. Syrup of Bark and Chloride of 
Iron. Toko 1 pint of the saccharine tinc- 
ture of rod bark, add to this 160 minims each 
symp of ohloride of iron and hydrochloric 
acid. This contains 120 grains of red bark 
and 10 drops of symp chloride iron to each 
fluid ounce. If it be desirable to mix in any 
other proportion, odd one measnre of hydro - 
ohlorio acid for each measure of symp of 
ohloride of iron. This is a deep red. clear 



tincture, rather pleasantly bitter ; if any 
doubt exists os to whether it has bUckentsd, 
odd dDnte ^cobol to a small quantity, until it 
becomes transparent enough to observe it 
thoroughly. 

4663. Lahacbe*s Syrup of Iodide of 
Potoasium and Iron. Take of iodide of 

K tadSiam, 308 grams; iodide of iron (in sc- 
ion 1 to 3), 230 grains ; orange- flower 
water, 462 grains ; simple symp (concentra- 
ted), 33 i fluid ounces; dissolve the iodide of 
pota^om in the oron^-flower water, add the 
other solution and mcorporate the symp. 
Preserve it oool and free from light. 

4664. Syrup of Tojinate of Iron. 
Citrate of iron, 24 drachms dissolved in 1 ounce 
dilated acetic acid, is added to 12 ounces sim- 

S le symp, 3 ounces raspbenr symp, and 1 
rochm extract of galls nibbed np with a por- 
tion of tbe syrup. 

4665 . Phillip'a Syrup of Seaquichlor- 
ide of Iron. Dissolve 286 grains sesquioiide 
of iron in 1200 grains hydrochloric acid and 2 
ounces water. Filter, and add 16 ounces 
simple symp. Dose, a tea- spoonful. 

4M6. dyrup of Loctucarium. Tritn- 
rate I troy ounce lactucorium to powder, and 
heat it with 6 fluid ounces water to the boiling 
point; maintain the temperature for a few 
moments, then strsdn by wrin^og through 
mosUn; odd to the strained liquid gr^uolly, 
and with constant triturarioQ, 120 grains car- 
bonate of m^esia; Alter through paper, 
pouring sofficieot water through the filter to 
moke tne fiitjmte measure 8 fluid ounces, in 
which dissolve 14 troy ounces su^ with 
bea^ ind strain through muslin. Tms makes 
on excellent symp ana of fine ap^tvrance. 

4667. Fron^ Syrup of Balaam of 
Copaiba. Triturate 2( droebmi calcined 
magnesia with the yolk of 4 eggs; thonmgbly 
mix with this 54 oonces balsam copaiba, and 
odd lOf ounces ample syrup. This prepora* 
tion keeps well. 

4668. French Syrup of Santonin. 

Dissolve 55i groins ^toniu in a liitle 
oioohol, add it to 16 troy ounces boiling 
simple symp. Tbe strength of the syrup will 
be about 3 grains to the ounce. 

4669. iCoore’s Syrup of Tar. Take 
of tor (strained), 1 ounce (troy); pulverircd 
sugar (refined), 12 ounces; coruonate of mog- 
neao, 3 ounces, robbed to powder on a sieve; 
fllooboi, 2 fluid ounces. Mix the alcohol with 
6 fluid ouncee of water, rub tbe tar in a mor- 
tar of sufficient capacity with 1 ounce of the 
sugar, and then with tbe carbonate of magne- 
sia, gradually added, until the whole is re- 
duced to a uniform, pulverulent mixture. To 
this gradually add, with constant trituration, 
whicn should be continued for 15 or 20 min- 
utes, 4 fluid ounces of the mixture of alcohol 
and water; then strain with Htrong expres- 
Bion. Return the residue to tbe mortar, and 
again triturute, first with 1 ounce of the sugar 
and then with the remoinlne 4 fluid ounces of 
the mixture of alcohol and water, gradually 
added, as before; finally strain and strongly 
express, and then reduce the dregs by tritura- 
^on to a smooth and uniform condition, and 
pack firmly in a glass fnunel prepared for 
percolation, and adjusted to the neck of a 
graduated bottle containing the remainder of 
fingar, and poor upon this the expressed 
liquid; and when it has all disappeared from 
the surface, continue tbe percolation with 
water until tbe whole measures 1 pint. Agi- 
tate qpc^onally, until the sugar is dissolved, 
and strain if necessary. Dose from a dessert 
to a table-spoonful. The strained tar, such as 
is usually sold in gallon cons, answers well for 
(his purpose, but when it is not at bond the 
crude t^ may be dissolved in a small quan- 



tity of ether, am) stri,,.' and the ether 
allowed to evaponiti* ^potiruin'onjsly. 

4670. Syrup of Capsicum. Take of 
cayenne pepper iu due powder, 2 drachms; 
carbonate or magnesia, 1 drachm; sugar, in 
coarse powder, 14 otmee^a, troy. Rub the 
cayenne pepper first with the carbonate of 
mongnesia and yngar, and then with 1 fluid 
ounce of alcohol, and slowly pour iu water 
until 6 fluid ounces have been added. The 
whole is then to be trausferred to a pri/per 
filter; and when the liquor ha.i ceased to 

E oof on water until 9 noid ounces of filtered 
quor are obtained. To this add the remsiu- 
der of the sugar, and by a gentle heat form a 
pint of syrop. Made in this manner synip of 
capiflcum is a pungent yellowish-brown syrup, 
each tea- spoonful of which contains nearly 2 
grains of cayenne pepper 

4671. Syrup oz Valerianate of Am- 
monia. Take uf valerianic acid, 2 fluid 
drachms ; dilute alcohol, i fluid ounce. Sat- 
urate the valerianic acid with carbonate of 
ammonia, having previoualy mixed it with 
the diluted alcohol, then add the symp 
sufficient to make 4 pint. Dose, a fluid 
drachm coDtaming2 grains of the vAlcrinmite. 

4672. Syrup of Stilliagia (Ciueen's 
Boot). Take oT queen’s root, 3 pouucU; 
nrickly-ash berries, 14 pounds; refined sugar, 
Id pounds. Grind and mix the articles 
together; place the whole 44 pounds in a 
convenient vessel, cover them with filcu- 
hoi of 76 per cent., and macerate for tlircy 
days. Then transfer the whole to a di^nlucT* 
ment apparatus, and gradually add alcuhoj 
until 5 pints or tbe tucobulic tincture have 
been obtained, which retaiu and sot o^^idc. 
Then continue the percolation with water 
until the liquor passes almost tasteless, add 
Uie sugar to it, aud evoporato by gentle heat 
until 13 pints arc obtained, to wbu’b add tho 
reserved 5 pints of alcoholic tincture, and 
make 18 pints of syrup. It mov be flavored 
with a sufficient quantity of t^e cescuco of 
sassafroa if required. ( A . Die ) . 

4673. CompouAd Syrup of StillJjigia 
(Auoefi’a Boot). Take queen s rout and 
root of turkey com, of each 2 pounds; blue 
flag-root, elder flowers, and pipsiseewa leaves, 
of each 1 pound ; coriander seed and prickly- 
ash belli ee of each ^ pound. Grind and mix 
the articles together; place the whole 8 
pounds in a conveoient vessel, cover them 
with alcohol of 70 per cent., and macerate for 
three days. Then convey the whole to a 
displacement apparatus, and gradnoUy add 
alcohol until 4 pints of the aiconollc tincture 
have been obtained, which retain and set 
odde. Then continue tbe percolation with 
water, and of this second Bolution reserve so 
mneh as contains a sensible amount of spirit, 
and distill or evaporate the alcohol from it. 
Continue tbe displacement by water until the 
solution obtainea is almost tasteless, and boil 
down this weaker infrision on til, when added 
to the second solution after the evaporation 
of its alcohol, it will make 24 pints. To 
these two solutions combined, add 24 pounds 
of refined sugar and dissolve it by heat, care- 
friDy removing any scum which arises as it 
oomesto the point of boiling; and if it ex- 
ceeds 28 pints j evaporate to that point with 
constant stirring. Then remove from the 
fire, and, when nearly cold, add the 4 pints of 
reserved alcoholic tinctnie, and make 4 gal- 
lons of symp, each pint of which will be 
equal to 4 ounces of the ingredients in medi- 
cinal virtue. (Am, Dis.) 

4674. GeonaAn Syrup of Bhubarb. 
Take of alkaline fluid extract of rhubarb, 3 
flmd ounces (see Ko. 4591) ; oil of cinnamon, 
3 minims; sugar, 36 troy ounces. Mix the 
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oil of ciimamoQ with the fluid extract, then 
add sufficient water to make the whole mis* 
tare weigh 20 troy ounces ; in this dissolve 
tho sugar with the aid of heat and strain, 
The above formula for syrup or rhubarb, of 
the lYuaaian phannocopsLa, Uin oSLcinol pro- 
portions, and .vie Ida a strictly officinal reauU. 

4675. Alkaline Syrup Rhubarb. 

Take of alkaline fluid extract of rhubarb, C 
fluid ounces 4601); oil of emnomon, 

3 minims; sugar, 36 troy ounces. Mir the 
oil of cinnamon with the fluid extract; then 
add sufficient water to make tho whole mix- 
ture weigh 20 troy ounces; in dissolve 
the sugar, with the aid of heat, and strain. 

4676. Syrup of Guaiao. Decidedly 
the most agrceablo manner of administering 
gnaiao in Lit^uld form, so for as tried, is Chat 
of a syrup prepared as follows: Take of 
guuac, 1 onneo ; solution of potassa, fluid 
ounce ; sugar, 14 ounces, troy. Macerate the 

aioo in the solution of potassa mixed with 
flaid ouncea of water for 2 or 3 days ; then 
rcolate with water till d fluid ounces of 
iquid arc obtained, in which dissolve the 
sugar. 

4677. Procter’s Syrup of Tolu. Bal- 
sam of tolu and carbuuate of magnesia, of 
each, i ounce; alcohol » I fluid ounce; veflned 
sugar, 2i poand.^. Triturato tho balsam of 
tola and carbonate of magnesia together with 
I ounce of tho i<ugar, gradually adding the 
alcohol, and then water enough to make the 
whole measure 12 fluid ounces. Filter, odd 
water enough tu make 1 pint of filtrate, to 
which odd the rest of tho sugar, and dissolve 
by a very gentle heat. If required^ strain 
tho syrup, while hot, through a damn cotton- 
dun n id bag. Thie forms a beautiful, clear 
syrup, freu from turbidnesa, possessing a de 
cidca totfto of thu bnlsam, with most of iu 
m^^dicmul virtues. 



f 



fluid extract 



4678. Syrup of Chamomile, Take of 
ct of chamomile, 4 ounces ; syrup, 
12 ounofla. Mix with tho syrup moderately 
warm, and strain through flan no). The pre- 

S oration is as clear os that made from the 
owers, with tho convonienco of being made 
at will. Tho dose is one-fourth that of the 
fluid extract, or from 2 tu 4 drachms. 



4679. Syrup of Hydrate of ChloraL 

Mix tugetber 2 HcruplcH nydrate of chloral, 1 
drachm water, and 7 dracbms simple eyrop. 

^ A A A A . _ A a ^ ^ WVf 



4660. Syrup of Citric Acid. Die- 
solve 60 grains citric acid in fine powder in 
sufficient worm nr hot water, and add the so- 
lution to 10 fluid ouncen synrp contmnine 30 
minimB spirits of lemon, shakmg them aO to- 
gether until thoroughly mixed. Syrup made 
according to this formula has a better appear- 
ance, and retains its brilliance and flavor 
longer than that prepared according to tho 
ij. S. Pharmacupcpia. 

4661. Compound Syrup of Hemlock. 

Brui^io wcU 2 ounces coc'h ol water hemlock 
(Pbollandrinic oquaticum) seeds, qneen’s-root 
(stillingia Bilvatica), and red Peruvian bark. 
Simmer them with 2 pints boiling water for 
20 minutes ; and, when cold, strain. Then 
evaporate to 1 pint, add 2 pounds white 
sugar, dissolve with a gentle heat, removing 
any scum that may arise, and strain the mix- 
ture while hot. Bose : 1 to 3 drachms 3 or 4 
times daily. 

4682. Cadet*a Compound Syrup of 
IpecacuAZL^ Mix 2 ounces each syrup of 



bitter-sweet root, i pound American ivy bark, 
anA J ponnd figwort. Cover them with 76 per 
cent, ^cobol, and let them stand for 2 days. 
Then displace through a percolate »r with hot 
water 2 pints extract, which reserve. Con- 
tinue the percolation with hot water, and m- 
serve so much of this second solodon os con- 
tains a sensible amotmi of 8piri:> distill the 
alcohol from it, and set it also aside. Continue 
the displacement with bet water until near 
exhaustion, and boil down this Tmtil, when 
mixed with the second solurion^ the two com- 
bined will make 12 pints. To the mixture of 
these two add 16 pounds refined sugar; dis- 
solve by beat, carnally removing tSe scum, 
evaporate to 14 pints. When nearly cold add 
the 2 pints first reserved aicohoUo tincture, 
making in all 2 gallons syrup. Bach pint 
will contain the virtue of 4 ounces of the ingre- 
dients. (Am. Vis.) 

4684. Corvieart’a Syrup of Pepei&e. 
Heat 15 parts by weight of syrup of c nerries 
to 70® or 75® Pahr.; witfi 1 part Ktarchy 
pepninc, and. after 30 minutes, filter. 

4666. Godda^’a Aromatio Black- 
beny Sy^p. Make a syrup of the follow- 
ing ingredients : 2 pints blaclcberry jak*e, 1 
pound sugar, 1 pint brandy, 6 nutmegs 
grated, i ocmeo bmi^od ciimamon. 2 drachma 
^uves, and 2 droebrnn allspice. Thu a.strin- 
gent properties of blackberrv juicr mlapt it. 
panic ulary in combi untioo with caruunativox, 
to the treatment of bowel complaints. 

4666. Compound Syrup of Aaaafce- 
tidk. Tho diaagrcoablu sm<’(l and tosio of 
as.saf<Dtida prevents to a great extent the 
ffoneral uso of this valuable drug. Mr. 
Kambt), in the Journal of Pharmacy, proposes 
the following recipe, which unitor the pro- 
perties of assafetida with those of wild cherry, 
and U free from above objectiooH. Take I 
ounce aiwafmtida and 2 ounces carbouato of 
magnesia; rub those together, graduallv add- 
ing i pint infusion of wild cherry bark, and 
filter. Transfer the filtrate to a bottle, and 
dissolve in it by agitatiou 24 ounces white 
sugar. This preporarion resembles tho syrup 
of wild cherry in appearance. 

4687. Syrup of Milk. Evaporate, with 
coustant stirring, 6 pounds of skimmed milk 
to 3 pounds; add Ai pounds of sugar; dis> 
solve with a gentle heat, and strain. It may 
be flavored with the addition of 1 ounce of 
cherry-laurel water. Milk may bo preserved 
by first heating It, and. when cold, charging 
it with carbonic acid go.-*. 

4688. Orimaultw Syrup of Horse- 
ladUh. Hager gives tbe following dtroc- 
tioua: 50 parts each of fresh scurvY-grass, 
buckbeon, and watercress, 60 parts of horse- 
radish, 40 of fresh orange bemes, are inihsed 
with 3 parts of cinnamon in 50 parts white 
wine, and, after a day, expressed ; 250 parts 
sugar are Resolved in the filtrate. 

4689. Gnmault’a lodinized Syrup 
of Horseradish. Tlfls contains 10 parts 
iodine, and 5 parts iodine of potassium, in 
8000 parts of the abovo syrup or burserodivh. 




ipecacuanha and syrup of p(»ppies, 1 ounce 
' orange flowera, and 1 
I tea-spoonfuls 
nuoping- cough. 

4663. Compound Syrup of Tellow- 



1 oxymel of 
2 tea-spoonfuls constitute a dose in 



dock. Grind and mix together 2 pounds yel- 
low-dock root (rnmex), 1 pound bark of false 



An acidnJous symp made 
of ^ honey and vinegar. Tbe ingi^ents 
in an oxymel should preferably be of such 
character, and in each proportious, as to pro- 
duce a mixture of the proper conaisCence with- 
out further evaporation. 

4691. Simple OxymL Liquefy by 
heat 40 ounces (avoirdupois) clarified honey, 
and mix It with 5 imperial fluid ouncea each 
acetic acid and distill^ water. (Br. P7i.) 

4692. Oxymel of Si^uills. Mix to- 
gether 1 impenol pint vinegar of sqnills and 



2 pound s ( a voirdupoia ) clarifi ed bon ey . E vap- 
or ato in a water-1) ath until it attains, when 
cold, a specific gravity of 1.32. (Br. Ph.) 

4693. Clmnfled Honey. Molt a eon- 
venient quantity of honey by means of a wa- 
ter-batb, and then remove tno Rcnm. ( r. S. 
Ph.) 

4694. Honey of Roses. Moyten 2 
troy ounces red rose, in moderately fine pow- 
der, with ^ fluid ounce diluted alcohol; pack 
it firmly in a conical glass percolator, and 
displace 6 fluid drachms with dilated dcohol. 
Eeservo this, and percolate i pint more; evap- 
orate this hwt by a water- bath to 10 fluid 
drachma, add tho reserved liquid, and mix with 
25 troy ounces clarified hooey. (U*. S. Ph.) 
Added to water, it mokes on elegant astrin- 
gent wash and gargle for foul and tender gums, 
sore mouth, sore throat, relaxed uvula, Ac. 

4695. Honey of Borax. Mix together 
CO grainj< borate of soda in fine powder and I 
cruy ounce clarified hom*r. (u. S. Pk.) A 
common application iu sore gums, mouth, and 
Up:', in thrush, Ralivation, &<►,; also for sore 
mpples, excoriations, Ac., a little being ap- 
plied ou the tip of tho finger. Diluted with 
water it form^ an excellent nkin and mouth 
wa«h or lotion. 

4696. Honey of Violets. Take of ex- 
pressed juice of violets (clear), X fluid ounce; 
clarified honey, 2 ounces; mix without heat 
in a glass vessel. Used chiefly as a mouth 
wash, to perfume the breath, ae honey of 
roses- 



E lixirS. A tincture with more than 
one ba^^; or a compound of various 
medicinal subtitacccs held in solution by alco- 
hol in Ml mo form. Under elixirs ore included 
modicated wines, mixtures, Ac. 

4698. of CaMaaya Bark; Re- 

duce to a moderate powder, d ouncos Calisaya 
bark; 4 ounces cacii orange peel, cinnamon, 
and coriander seed; i ounce each anise seed, 
caraway seed, and cardamoms. Percolate tbe 
above ing^ients with 4 pints alcohol dilut^ 
with 12 pints water, and atld 2 pints simple 
syni^ 

4ro9. Ferro-phosphorated Elixir of 
Caliaaya Bark. Thu percolate obtained iu 
the last receipt, without tks syrup, should be 
digested with fresh hydrated oxide of iron; 
tbj8 is obtained from the solution of tincture 
of chloride of iron (pre^^ed according to the 
formula of the U. S. rhormacopreia, htfore 
tht alcohol is added), 8 ounces of which solu- 
tion, precipitated by sufficient ammonia, for- 
nii;ih the requisite quantity uf hydrated oxide 
of iron. After standing for 12 to 24 hours, 
with frequent shaking, test a small quantity 
with a few drops of tincture of iron; if it 
blackens with this test, more hydrated oxide 
must be added, until all the cincho-tannic 
acid is removed, which would otherwise 
blacken the iron salt hcreafrer to be ^ded. 
When the oxide of iron test ceases to blacken, 
filter the mixture. After which add 2 pints 
simple syrup, and 2 onnees pyrophosphate of 
iron dissolved in tho least poasihlo quantity 
of water. Lastly, after Btaaoing for 12 hours, 
filter the whole. This produce.^ a beautifully 
clear ami palo colored ferro-phosphorato of 
Gallsaya bark of an agreeable taste, and free 
from ml blackness. 

47(X). Ferro-pho^horated Elixir of 
Calisaya Bark aad Hiamutb. This pre- 
paration is made according to the last formula, 
with the addition of 2 ounces citrate uf bis- 
muth, dissolved in a sufficiency of equal parts 
of water and liquor of ammonia at a gecUo 
beat. The bismuth solutinu is added to the 
elixir at the same timo as the pyrophosphate 
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yf iron, and the mixturo fi I to rod. 

4701. Elixir of Calisaya Bark and 
Bismutii. Thii may be prepared iu tho 
wuno niauiicr U.H the ferro-pbo^^pb orated elixir 
(.see -Vo. 4tk)U); jiub^titntin^', in tho place of 
the pyrophosphalo of iron, 2 ounces citrate of 
bismuth, dissolved as directed in Xo. 4700. 

4702. Elixir of Peruvian Bark and 
Protoxide of Iron. Take 4 ounces Calisaya 
bark, 1 ounce cinnamon, 1 drachm carewar 
seed, and 6 onneea orange pc cl. Re<luce 
them to coarse powder and pore u late with i^ 
pints each of alcohul and water. Xest di»> 
sol VO 4 ounces carbonate of iron in 4 ounces 
muriatio acid and 2 ounces nitric ai id ; dilute 
tho solution with bounces water, and filter; 
precipitate with sufficient liquor of ammonia, 
and wa^^h tho precipitate. Digest the wet 
precipitate with the percolated tincture for 24 
tkoun, with occasional shaking. This mu.*(t 
then bo tee ted with a few drops of tincture of 
iron, for any cine ho -tannic acid that may be 
left. (See ivo. 4600.) When all tho acid boa 
been removed, filter, and add 2^ pints simple 
yrup, and caramel to color; lastly, for cverv 
fluid ounce add 3 grains pure crystallize ani- 
phuret of iron. Thia U said to bo an ex- 
cellent imitation of Nlc hoi's preparation cf 
Peruvian bark. 

4703. Squibb’fl liquor of Iodide of 
Iron. Take of iodine. 2 ounces ; iron-wire, 
fi drachma; sugar, 12 ounces. Make this 
sugar into syrup by boding it up with S fluid 
ounces distillea water, ana filtering through 
paper into a flask marked at the point np to 
which it bolds 20 fiuid ounces. Meanwhile 
shako the iodine and iron with 3 fluid ounces 
water in a small flask until a clear ^cen 
liquid results. Add to thi^ a small portion of 
tho syrup, and filter tho whole through a new 
filter into tho syrup, keeping but a small por 
tion of the solution in the filter at a time 
Drain, but do not wash the filter; and, final 
ly, add to the liquid in the bottle enough die 
tiliod water to make up 20 fluid ounces 
Shake it wed, and keep it in small bottles, 
filled and well etopperca. 

4704. Thytic% Bitter Wine of Iron. 
Take of iron Slings, 3 ounces; ginger, bruis- 
ed, gentian, bruised, each, 1 ounce; orange- 
pwl, bruised, i ounce ; strong old cider, I 

i iint. Macerate in a bottle loosely corked, 
or 2 weeks or longer, then express and filter 
for use. A reaction occurs between the iron 
filings and the acid of the older, reeulting in 
the formation of malate, and perhaps some 
acetate of protoxide of iron, with the evolu- 
tion of hydrogen gas, which swells np the io- 
gredtents, ana requires that the maceration 
should be conducted in a bottle of twice the 
capacity of the ingredients. This preparation 
has a ^k, almost black color, very bitter 
aromatic taste, and is a good, though not 
an elegant ch^ybeate, in the dose of a tea- 
spi'ionJul. 

4705. Hubball’a Wine of Iron. Take 

citrate (of magnetic oxide) of iron, 12d 

S sins * precipitated extract of Caiisaya bark, 
fl next receipt.) White wine 

(sh.^pny} 1 pmt; cura^oa (the best), 5^ fiuid 
ounoee. Dissolve the precipitated extract of 
bark in 1 1*6 wine by aid of a suffleient quanti- 
iv of citno acid, then add the citrate of iron, 
filter tho solution, and add to it the curacoa, 
and mis, Tlio peculiarities of this prepara- 
tion are, that it consists of iron and cmchona, 
and yet is freo from any inky taste or appeor- 
ODCQ, is perfectly transparent, of a light 
brown color not very diueieut fiuiu that of 
sherry wine, and a bitter, not disagreeable 
taste. The label claims for it tho presence of 
citrate of the xnagnetie oxide of iron, as the 
forraginons ingreiSeat. Tho dose of thia pre- 



paration ia a tea-spoooful. 

4706. Hubbell*s Precipitated Extract 
of Callaaya Bark. The precipitated extract 
uf biuk eiupioyed by Mr. Hubbell is not the 
commercial extract, uor yet that of WelheriU. 
nor of EJlis, but is tna<lo by himself, by a 

S rocesB based on that of Mr. Herrijig, of I^n* 
on. for tho manofacturo of quinine. -An y 
qnautity of Cahsayn bark is treated with aso- 
lutioQ of caustio soda (2 parts to 200 of 
water), ontil it has removed the coioriog mat- 
ter. kinic and tannic acids, and extractive 
u tatters. Tho residue is washed with water, 
dried, and extracted with alcohol till exhaust- 
ed, and the alcohol distilled off so as to obtain 
an extract. The extract consists almost 
wholly uf quinia and cinchonia. and is free 
frum tannin, and, though not soluble in wine 
alono, becomes so by aid of citric acid. 

4707. 8kiim% Bitter Wine of Iron. 
Take of sulphate of cinchona, 6 drachms; 
sulphate of quinia, 2 drachms ; citrate of iroD, 
4 ounces ; citric acid. 1 ounce ; sherry wine. 
4 pints; alcohol, 1 pint; orange symp, 1 
pint. Dissolve the smphates and citric acid 
ux pints of hot water, and the citrate of 
irou in i pint of the same ; mix the solutions^ 
and add the other ingredienU. 

4708. Ajomatic Wine of Iron. Di- 

f ast X ounce iron filings for 2 or 3 days in 3 
uid ounces lemon juice ; add i ounce each 
bruised gentian and cinnamon, and 16 ounces 
Rbeoish (or sbenrO wine. Aiter 24 honn de- 
cant and filter. Crantiao contains no tazmin, 
and will not blacken the iron in the solution. 

4709. To Prevent Sedijuent in Pre- 
j)arationa of Peruvian Bark. The fonna- 
tioQ of a sediment in this and other dmpla 
preparations of Peruvian bark may be avoined 
by displacing or digesting Its powder first 
with a solution of soda which wixl extract the 
tannin, kinovlD, Ac.; after washing off the 
ladt traces of the alkali by means of water, 
the alcoholic or vinous tincture may tben be 
prepared as usual, and will remain dear, be- 
cause free from the principles extracted by 
the alkaline solution. The alkaloids of the 
bark do not dissolve in weak mineral alkalies. 

4710. Cottereau'fl Wine of Cinchonin 
is tnadti as follows: Dissolve 24 gratis sul- 
phate of emebonia in 2 pints Madeira wine, 
and filter. Dose, i to 4 onnees. 

4711. Wine of CalXsaya Bark. Di- 
gest 1 part powdered Peruvian bark in 12 parts 
white wine for 24 hours, and filter. A similar 
preparation may be m^e of ^ parts of red 
wine and 1 part extract of Peruvian bark. 

4712. Arometio Ulxtore of Iron. 
Take Peruvian bark in powder, 1 ounce; co- 
Imnba root in coarse powder, 3 drachms ; 
bruised cloves, 2 drachms; filings of iron, 
separated by a magnet, \ ounce; digest 
for 3 days with occasional agitation in a 
covered vessel, with as much peppermint 
water as will give 12 ounces of a filtered pro- 
duct, and tben add compound tinctoro of car- 
damotns, 3 fluid ounces, and tincture of 
orunze peel, 2 fluid dracbma. This roixtu re- 
should bo kept in a well-stoppered ^tUe. 
Properties, tonic, and valuable in various 
states of debility; dose from 1 to 2 fluid 
ounces. 

4713. Procter’s Bennet Wine. Take 
of fresh rennets (about 3), 24 troy ounces; 
chloride of sodium, 3 ounces; alcohol, 6 fluid 
ounces; white wine, 16 fluid ounces. Wash 
the reunetii in water until perfectly clean, cut 
them up, and macerate them for 14 day:« with 
frequent agitation m tho wine, then add the 
alcohol, anti filter for use. Dose, 1 tca-spoun- 
fuL immedi atel y after eating. 

4714. Wine of Wild Ohorry Bark. 
Professor Parrish gives the following formula 



iu hw Blemeuts of Pbairnocv.” Alcoholic 
extract (from 24 ounces) of wifd cherry bark, 
5i ounces ; sweet olmumls, 3 ounces ; water, 1 
pint; and cherry wine, 2 pints. Boat the 
almonds with the water to a paste, rub down 
the extract with 4 pint of tho wine, and mix 
the two liquids in a bnttlo of tho capacity of 
3 pints, stop it closely, andponnit it to stand 
for 3 days, with occasional agitation ; then 
add tho remainder of tho wine, allow it to 
stand a week, and filter. By this mode of 
proceeding, opportunity is corded for the 
development oi the hydrocyauio acid before 
the menstruum is made so alcoholic as to re- 
tard tho reaction which favors it.? formation. 
Thus made, wine of wild cherry bark is a 
transparon^ wine-red liquid, having an as- 
tringent bitter-almond teste and odor. Tho 
dose of thi.? preparation as atonic and sedative 
is a tea-spoonful. 

4715. Perrated Wine of Wild Cherry. 
Exhaust 12 ounces bruised wild cherry baxk 
of its tonic principles with alcohol, and caro- 
frilly evaporate the alcoholic tincture so ns to 
expel the alcohol ; add 6 ounces water and ^ 
ounce hydrated aeaquioxide of iron. Mace- 
rate tills with occaaiuual agitation for6 hour.^, 
and filter into a bottle containing an emulsion 
of 2 oQDoes sweet almonds in 6 ounces water. 
When reaction baa ceased, filter a^iu, and 
odd 12 ounces white sugar, aud tbr every 
ounce thus prepared, add 24 grains citrate uf 
iron, previously dissolved in water nuffidcut 
to mue the whole fluid extract measure 24 
fluid ounces. The addition of iron to tho bit- 
ter principle and bydrucyaoic acid of the sim- 
ple extract of wild chorry should render it 
much more efficient as a tonic, and greatly 
add to tho value uf the propamtion. 

4716. Farrated Elixir of Wild Chorry. 
Take of fluid extract of wild cherry bark. 4 
fluid ounces; curaqoa cordial, 11 fluid ounces; 
pyrophosphate of iron, 2o6 grains ; boiling 
water, 1 fiuid ounce. Mix tbo fluid extract 
with tbo ourapoa cordial. Dissolve tbo pyro- 
phosphate of iron in tho boiling water, and 
mix all together. Dose, a tea-spoonful 3 times 
daily. 

4717. gliwTT de Oarua. Digest 2 parts 
by weight each of aloes and myrrh, and 1 part 
Spoaisb saflkon, in 24 parts of €0 per cent, 
ucohol, and 2 of diluted sulphuric acid. 
Filter. 

Or : Digest for some hours 3 parts by 

weight esch of aloes and myrrh, and 2 parte 
each of nutmegs and cloves, in 576 parts rec- 
tified epirit diiuted with an equal woigbt of 
water. Then add 664 parts uraoge-fiower 
syrup, 122 parts orange- flower water and 2 
each 0 f cochin cal an d Sp anish sa ffron. Filter. 
Dose of either of the above proparatious. 1 
tea-spoonfril 3 or 4 times a doy. (Pnusian 
Fh.) 

471$, TCliTir of Peptine. Dissolve 1 
port br weight starchy pepsine in 8 parts wa- 
ter ; filter the solution, and add 3 parts elixir 
tif gani'i an«l 4 parte symp of rherries. Do«o, 
1. 2 or 3 tablc-^<p<)ODfals twico during the 
moois. 

4719. Corvioaxt’s F3i’r4F of Pepsine. 

Saturato 1 part b^ weight starchy pepsine 
with 15 nart.s elixir uf gurus. Macerate for 
half an hnvir in a covered vessel, and filter 
thniugh wetted paper. Dose, I table-?«poocrul 
before or during meals. 

4720. SiiAlhe’a Elixir of Fepaine. 
Macerate I port by weight of starchy pepsine. 
and 5 parts sugar, in 2 parts proof spirit. 0 
poriii wnlte wine, and 4 puns water, until iho 
sugar isdisvsolved ; thou niter. Do«e,^ X table- 
spoonful before or during meals. Thia has aa 
agreeable ta<?tc. 

4721. French Pepsine Wine. This ij 
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pa'uuroU hy maceratiaj? starchy [j' pdiac in20 lesser canlamoms, cloves, palanp root, and it boil ID or 12 minntes, occasionally stirrine 
times its wcijfht oi’-vhite wine. ^ger, of each k ounce; siilphuric acid (^c- it, ao that the lamps of opium may be all 

4722. Wine of Beef and Iron. Dia- gravity 1.845), 1 drachm; rectified spirit, bK>fceD and diasolred. Then set it away till 

sol VO 1 ounce Lieln^fs extract of meat in 4 (specmc gravity .897 to .900), 2 pounds. Mis the next day, when it should be straiucd 
ounces water and i drachm bruised allspice; the acid and spirit, and pour them on the through a cloth strainer, and if there be not 
after standing 10 hours add 16 ounces sherry ingredients reduced to a coarse powder; 4 gallons of the solution, ponr on tie residue 

wine and 2 ounces syrup. Then dissolve 96 znacerate for 6 days in a close vessel, with oj opium boiling water enough to moko that 
graiua citrate of irou in ^ ounces water. Mix, froquent amtarion, then press it out and strain, quantity when it is strained and clear. When 
filter and add water to make the whole 24 uioiild Se of a brownioh-red color. (Prus- in tho state of watery solution, it is better to 

fluid ounce-*. Each ounce contains 1 ounce PL) Another fonnala directs os follows: be kept in stone crocks that will hold about 
fresh bocf and 4 grains citrate of iron. Doee, Take sweet dag root, and galanga root, of 2 or 3 gallons each, and in a cool ploco ; after 

I tablo-spoonful. This and the 6 following 1 ounce; ginger, ciimamoD, cloves, and standing 5 or 6 days the clear aolntion should 

formulre havo been adopted by the ifewark nutmeg, of each 3 drachms; lemon peel, 4 be carefully dipped off into a large tin con. 
Pharmaceutical Association. drachms; white sugar, 3 ounces; proof spirit. The ijkimmmgs and dregs should be strained, 

4723 Nutritive Wine This is pre- ^ pounds; dilute sulphuric acid, 3 ounces, and when clear put with the other. To this 4 
paved ill tho same manner as the lost receipt, Macerate for 6 days, then press and filter, so gallona of watery solution, add 5i gallons al- 
omitting tho citrate of iron. (Xewark P. A.) “ ^ ^ ounces. (Aitstrian PL) cohol and stir the mixture thoroughly; then 

4724. Eliadxof Pepaine, Bismuth, and 4732. Elixir of Valerianate of Am- cover the can tight, so as to prevent evapora- 

Strychnia. Triturate 256 grams Hawley’s monia. Extract of valerian, 2 scruples; tion. After standing a few d^s, the clear 
pep:iine with 2 ounces glycerine in 4 ounces extract of valerian, 2 fluid drachms ; wa- elixir may be carefully dipped off into another 

water; dU:*olve 64 grains citrate of bismuth, 2 ^ ounces. Dissolve the extract in can, and the dregs at tho bottom strained, 

ounces orange-flower water, and add to the extract and water, filter, and add and, whan clear, poured mto the other. After 

pept*iiio; thcii add 2 ounces deodorized alcohol, vol®riansto of ammonia, 2 drachms; orange- standing undisturbed for a few weeks it will 

4 ounces orange -flc» we r water, 2 ounces syrup, flower water and simple synm, of each | befit to use. It will be equivalent to lauds- 

and lastly 1 grain strychnia dissolved in a opce. Dose, & tea-spoonful. num, both m its strength and the sue of us 

few drops acetic. Each fluid ounce contains : 4733. OeddArd's Elmr of Valerianate dos^ . 

pcpsiue^lG grains; citrate of bismuth, 4 grams; Ammonia. Valerianic acid (from the 4786. Compound Klixir of Taraxa- 
strvehuio, X graiu. (Xcicark P. A.) root), 6 fluid drachms; carbonic add water, 8 cum. As prepared by Mr. Candidas for Dr. 

4725. Feno-Phosphorated of ounces; red Cura^oa cordial. 20 fluid Cochran, of Mobile. Reduce the following 

Gentian. Tako 1 drachm each coriander orange-flower water, 6 fluid ounces; ingredients to a moderately fine powder: 6 

ami mace ; 1 ounce orange peel, I ounce gen- of gum-arabio, 2 fluid ounces. Sat- ounces taraxacum root, 4 ounces wild cherry 

tiaii root. Reduce to powder and percolate vaierianic arid with sufficient car- bark, 1 ounce gentian root. 2 ounces orange 

with a mixture of 4 ounces deodorised alco- bonate of ammonia dUute<l with the carbonic peel, I ounce cionaznon, I ounce coriander seed, 
hoi, 4 ounccii water, aud 2 ounces orange* water, then add it to the flavoring ingre- 2 drachms each anise, caraway and cardamom 
(lower water ; d is ploco 10 ounces, diaaolvo in Aififlt* mucilage, and filter. Dose, a tea- seeds, and 1 ounce liquorice root. Dilute suffi- 
it 256 grains pyrophosphate of iron, add 6 ^ cient alcohol with twice its bulk of water, and 

ounces syrup, and filter. Each fluid ounce 4734. moorw* E l ixir of Valeriaimte moisten the powdered ingredients with 0 

represents 16 grains pyrophosphate of iron ^ Ammonia. Take of valerianic acid, 1 ounces of it, pack in a conical percolator and 

and 30 grains gentian- (Neicarh P. A.) fluid ounce; dlsUUcd water. 24 fluid ounces; displace 6* pints with the dfluted alcohol. 

4726. WineofPepame. Triturate 160 inodorous alcohol, 12 fluid ounces; to thU 2i pints simple syrup . Dose, 

grains llawley's pepaine in 4 ounces sherry 67™P» ounces; peach water, 8 fluid 4 to 1 ounce. This elixir is an oxcoUent 

wine and 1 drachm dilute muriatic add ; saturated tincture of red saunders, 4 vehicle for qmnine, the Unto of which it com* 

pour tbii on a filter and pass 12 otmees more drachms; saturated Uncture of recoct pietolv destroys. 

sherry wine through it. Each fluid ounce onase pod, 1 fluid ounce; ou of bitter al- 4737. Souibb’s Ammonia-Pyropboa- 

contuins 10 grains pop sine. (Xttcark P. J.) ttonda, o minims; and oil of sweet orange, 20 nkato of Iron. Take of pyrophosphate of 

4727. Apomatic Elixir. Toko 4 5**“®*; Mil the T»leriMUO add and the Soda, 4 partiby weight; BolnUon of terauJphate 

drachms orange peel. 2 drachms coriander distilled water, and a sufiicient quantity of of iron, 8 parti ; citric acid, 2 f parts; water of 
seed, 2 1 drachms angelica seed, and I drachm carbonate of ammonia to saturate the acid; ammonia, 6| parts. Dissolve thQ pyrophos- 
cochineal. Pulverizo and percolate with 12 then add the other Ingredients, with a suffi- phoia o/redo (which is prepared bv first drying 
ounces dooitari zed alcobol and 10 n uncos wa- cicut quantity of caramel to impart a brown- and then oalotning common phoepbate of soda) 
tor. Add 5 ouncc:i glycerine and 6 ounces Uh Kbade hi tho mixture, and filter through in 60 parts water by means of heat; cool the 
syrup, to make 2 ^ioU. This is a pleasant panpr. soluti<»n to 50^ Fahr. and filter it into a bottle 

vebirie for ad mini storing nauseous remodies. 47^6, KcMuim’a Slixir of Opium* of the capacity of 2S0 parts. Tbenodd the so- 
{yeicark P. A.) The following receipt is said to have been lutiou of tersulphato of iron (see Ab. 4816), 

4728. T^ixir of Valerianata of Am* found among the effecU of the late Dr. Chli- shake the mixture well, fill the bottlo up with 

moaia. Dissolve 96 grains valeriaute of tou: TakeSp^Miads of Turkey opium, cut in water, agriu agitate it, and set it aside for 24 
ammonia in 4 ounces water, and add it to a small pieces nod dried, and put it into a large hours to settle. Decant the clear liquid from 
mixture cr»mpoRed of B drachms syrup of strong glass jar with a wido mouth, and pour the precipitate by means of a syphon, and rc- 
orasgis pi-cl. 2 drachms tinoture of prickly on it smphuric ether enough to a little more peattbe washing and decantation twice. Then 
aah, and i ounco each of fluid extract of than cover It; then stop the jar tl^t with a pour the preeij^tate upon a streiner, drain it 
vanilla and compound tincture of cardamoms, glass stopper, to prevent its evaporaUoD ; set it zor 24 hours and transfer to a tarred porcelain 
Eadi drachm contain a 2 grain h valerianate of away in a cool place, and stir it daily with a bi»in. Upon the citric acid, contained in a 
amnumia. sticli, so that all the lumps may be broken, suitable vessel, pour the solution of ammonia, 

4729. Elixir of Taraxacum. Take of At tho end of a week drain off tne ether, and a little at a time, with constant stirring, till 

taraxacum root, 6 ounces (or fluid extract of again poor on as much more, and repeat stir- the cryst^s are oissolved and the acid accu- 
taraxacum. G ounces) ; liquorice root, 1 ounce; ring it every day for a week longer, when it rately satnrat^. Then odd this soLntion to 
aim pie syrup. 2^ pints. The dry ingredients may be drained off as before. Then stop the the precipitate in the basin, and apply beat, 
rnnst he reduced to a sni table degree of fine- j&r tight, and lay it down on its side, so that Stir tho mixture constantly till penectly dig- 
ness for percolation. Moisten the powder all the ether that accumulates near its month solved, and evaporate the solution to 24 parts; 
with 6 ounces alcohol dilated with twice its may bo drained off, and repeat doing so until then filter through paper. Finally pour the 
bulk of water, thou pack in a conical perco- the opium is all dry. Then expose it to the eolation upon plates, ary the salt by a med- 
iator and pour on of the alcohol and water open air for a few days. The solpburio ether erate heat, and keep it in well-closed bottles, 
mixturo until 6i pints arc obtained, then add extracts from the opium the narcoUne which ^e yield ia a little more than 7i parts. The 
the syrup and mix them. ^ is its most deleterious principle, and also de- salt is deliquescent, in the form of pale yellow- 

4730. Cbloroforzn Elixix. Take li prives it of Its peculiar noxious odor, so that iah green scales. 

uuucoa each ohlurofonn, tincture of qplom, Lhe elixir will not sidcU of ll thereafter. Kow 4738. Aznmonio-Ferriu Alum. This 

tincture of camphor, and aromatic spirit of to free tho opium of tho smell of the ether, elegant atypUo remedy has recently been 
ammonia: 20 drops oU of cinnamon, and 2 and to extract its valuable medicinal principles, muchpresenbed, cspeci^ly in leucorrh(Ba; Itis 
ouncea brandy. This i si an exceileat mixture boil it in water, as follows: Pour into a tin made as follows : Takooforystolliaedprotoflul- 
for colic. Dose, k fluid drachm. boiler 4 gallons pure soft water, and when hot pbate of iron, 8 ounces; Rulphnric odd, 7 fluid 

4731. Mynsicht^s Elixir uf Vitriol, (but UOt boiliog), put lu the opium, when a dra^ms; nitric acid, li fluid ounces; sulphate 
This elixir also known by the name of acul great ebi^tioD will take place, which is of arnTnonia, 18 dr^hms. Boil tho sulphate 
aromatic tincture. Take cinnamon, 2 ounces; owing to the evaporoUou of the ether. Then let of iron in 2 pints water and add to it the sol- 
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phario Acid ; when dissolved, add the nitric 
aold gradually, boiling for a minute or two 
after each addition, until the nitric acid ceases 
to produce a black color; boil riolently, to 
separate deutoxide of nitrogen, and wnce 
the liquid to abont one half, uien add the sul- 
phate of ammonia and a little sulphuric acid 
and set it aside to errstallue. Wash the crys- 
tals thoroughly In a little cold water to which 
a small portion of sniphurio acid has been 
added. This salt is in elegant violet-tinted 
crystals. Its peculiar merit consists in its 
marked astringenoy without the etimulating 
properries of some of this class of salts. It 
13 easily assimilated when taken mtemally. 
Dose, $ to C grains, and while it controls 
oxcesstve discharges, is often useful in cor- 
recting their cause. Though called an alum, 
this sdt contains no alumina ; it is similar to 
the double sulphate of potassa and iron, 
which is callea iron alum, but is more 
soluble. 

4739. Concentrated InfUsion of 
Soees. Rose petals or leaves, 3 pounds; 
boiling water, ‘2 gallons ; infuse 2 hours, with 
constant agitation, then preea out the liquor 
in a very clean tincture press, strain through 
flannel or a hair sieve, aad diluted sulphnrio 
acid, ^ fluid ounces, agitate well, and filter 
through paper supports ou coarse muslin; 
lastly, rulcie pouiuls finest white sugar broken 
up mto small lumps, but perfectly free from 
dust ami dirt. Whon dj<Hnlvrd, put the in- 
fu:<ion into clean. KtnppnriHl green glass bot- 
tles. and keep it from tiie light in a cool place. 
Product very superior. 

Or : Take rose leaver, acid, and cold water, 
a.H last, mix, and infuse for AS hoars in a 
clean, covered, earthenware vessel, then press 
out the liquid with the hands, filter, onu add 
the sugar before. Product very fine, and, 
keeps well. In employing the mi formula, 
caro should bo taken that tne utensils be per- 
fectly clean, especially the press, and eai^es- 
ware glased with lead should be avoided. 
The pressing should also be condnot^ u 
rapidly as poHsible, to avoid the color being 
Injureil by the iron, though clean iron does 
not readily injure inhision of roses before the 
addition of the acid. Should not the infusion 
filter quite clear through paper, the addition 
of the whites of 2 or 3 eggs, fluted with 2 or 
3 ounces of water, followed by violent o^ta- 
Uon of the liquid for a few minutes, and re- 
pose for 1 or 2 honrs, will usually render It 
fine, when it may either be decanted or fil- 
LureU should it reuuiro IL It will now pass 
rapidly through or^nary filtering paper, and 
at ouea run clear. 

4740. Elijir of Vitriol. Called also 

arotnario acid. In order that elixir 

of vitriul may be miscible with water without 
precipitation, aromatics of an oleo-rednoua 
natoie cannot be used. Add gradu^y 3 
tror ounces sulphuric acid to i pmt alcohclr 
ana pour 1 fluid ounce boiling water on 2 
diacliiiis red ruse leaves , wheu both liquids 
have become cool, add 1 fluid ounce flnid ex- 
tract of orange-peel, and add alcohol enongh 
to make the whole up to 18 fluid ounces. 
Mix and filter. Elixir of vitriol thus prepared 
has a plco&ant Bromatio odor and flavor, and 
the beautlfol red color of the rose leaves, 
heightened by the presence of the acid. It Is 
misciblo with water without tnrbidi^, and a 
specimen, after long keeping, has deposited 
but a trace of sediment. 

4741. Alcoholized Sulphuric Acid. 
To 3 parts rectified spirits, add, very gradu^y, 
1 part sulphuric acid. It is usually colored 
by letting it stand over a little coeddne^. 
Its propeities are mtemally refrigerant, ex- 
ternally caastic. As a refrigerant, it ia 



odmimstered In doses of | fluid drachm to 1 
pint water. 

4742. Cfintharidfll Collodion. Take 8 
troy ounces finely powdered canth&rides, 
press it firmly in a cy^drical percolator, and 
pour on it H pints BCroogor ether. When 15 
fluid ounces have passed, set the liquid a.sido 
in a close vessel, and coDtinue percolation 
with stronger alcohol until i pint more Uqnid 
is obtained. Set this last aside to evaporate 
spontaneously nntil reduced to 1 flnid ounce ; 
then mix it with the reserved liquid. Next 
add 100 grmns dry collodion cotUm (scs next 
receipt), and agitata until dissolved. ( 17 . S. 
Ph.) 

4743. To Prepare Qrm Cotton for 
Collodion. To 10 troy onnce?t nitrate of po- 
tassa, add 15 1 troy ounces suiphnric acid, and 
stir undl uniformly mixed. When cooled 
below 122° Pahr., add | troy ounce cotton, 
freed from impurities, stiniog w4th a gUe# 
Tod; cover the vessel closely, and, after stand- 
ing 24 hours, transfer the cotton a larger 
ves.scl, and wash it, first with cold water until 
the washings cease to have an acid ta.Hte. and 
then wash with boiling water. Press it as 
dry as possible with the hand, pack ic tightly 
in a conical porcol^Uor, aod pour on it 
stronger ^cuhol until the remaining water Is 
displaced, l^astly^reas it as diy as possible 
with the band. The cotton thus nrepared, 
and dried at a temperature of 212^, weighs 
336 grains. 

4744. To Prepare Collodion. Mix 21 
fluid ounces stronger ether with 6 fluid oun- 
ces stronger alcohol in a suitable b«)ttle. add 
the nuanUty of moist preporetl cotton (os pre- 
parea in toe preceding receipt), and shake 
occaaionaliy until dissolved. 

4746. morphia Collodion. Collodion, 
30 parts; muriate of morphia, I port. Ap- 
plied to the affected parts to obsanate neu- 
ralgia. 

4746. To Administer Hydnte of 
Chloral. Physicians should prescribe only 
the crystals, and should be vory certain that 
they are pore. The taste of hydiate of chloral 
is quite unpleasant, but orange-juice com- 
pletely covers it, and so does peppermint 
water or essence of peppermint, u taken in 
aqueous solution, let the patient be directed 
to suck the juice of an orange inunedjately 
after swallowing the dose, or mix with the 
solution a little peppennint water, with syrup 
of tolu. The (5\lomag is a go^ formulae 
Take chloral hydrate, 1 drachm ; peppermint 
water, i ounce; symp tolu, 1 ounce; water, 
2 ounces. Dose, from i ounce to 2 ounces, os 
may be required. The mixture should not be 
prepued in largo quantitioe, nor bo kept for 
any length of time. 

4747. Improved Formula for ChalM 
Xixture. To obviate oopleasant and dau- 
geroua souring of chalk mixture as commonly 
prepared, glyoerine may be eubstituiod for the 
sugar, according to the following formula; 
Tiue of prepared chalk and glycerine, of each 
4 ounce; pure gum acacia . 2 oiachms ; cinna- 
mon water and pure water, of each 4 ounces. 
Rub woU togcucr until thoronghiy mixed. 
This mixture will keep daring a whole sum- 
mer. The glycerine exerts a positively sooth- 
ing effect upon the bowels, as well as m some 
degree arresting fermentation. 

4746. Pboephoratad Ether. Dissolve 
2 grains phosphorus in 4 drachm oil of pepper- 
muit; when dissolved add sulphurio ether, 4 
fluid ounce ; mix welL Dose, 2 to 6 drops. 
This was recommended by Augustin in epi- 
lepsy, paralysis, aad other like nervous affec- 
tions. 

4749. Compound Spirit of Ether. 
This preparation is known by the name of 



Hoffmann'^ Jiiodyie, a: id x isists of i pint 
ether, 1 pint alculiul, aud fluid drachms 
ethereal oil. 

4750. SToore's Extract of B^ck Co- 
hoah. Moisten black cohosh root (black 
snake- root, or cimicifuga racemosa) in JJo. 50 
powder, with 95 per cent, alcohol, and park 
closely in a displacer; odd gradually more of 
the alcohol nntil the resinous portion is ex- 
hausted ; evaporate the alcoholic portion to 
dryness, powder the product and pass it 
through a fine sieve. Proceed to oisplaca 
with diluted aJcohol (1 part alcohol to 2 of 
water) until the root is perfectly exhausted, 
evaporate tbo rc.su 1 ting product over a water- 
bath until it U of nearly the required consist- 
ence of a good extract, then mix the pow- 
dered resinous portion, while the fluid is still 
wann, and stir constantly until cold. In this 
way the rosdn ii intimately and smoothly 
mixed with the extractive portion ; is much 
more readily rubbed down with aqueous solu- 
tions, and contains aU tho actiye ingredienta 
of the root ; but, however carefully prepared, 
change of temperature is liable to separate the 
resin more or less from tbo extract. 

4751. Procterii Alcoholic Extract of 
Arnica. Take arnica flowers, 12 ounces, 
troy; alcohol, 3 pints; water, 1 pint. Mix 
the alcohol and water, and pour 2 pints of tho 
mixture over the arnica, previously finely 
braised. Allow it to stand for 48 hours, pack 
it txnnly m a percolator, and pour on the ro- 
moindor of the mixture until 3 pints are ob- 
tained. Evaporate this tincture in a water- 
bath (or still) till reduced to a eo/t resinous 
extract. 

4752. Medicated Oils. These are pre- 
pared by in// won or decoction. Tho bruised 
mgredieuts are either simply digested in 2 u> 
4 times their weight of olive oil for some 
days, or they ore gently boiled In it until 
they become dry and ensp, care being taken 
that the beat towards the end of the process 
is not greater than that nf boiling water. As 
soon as either process is complete, the oil is 
allowed to drain ttom the ingredients, which 
may be, if necesxary. submitted to the action 
of a press. The product is usuolly strained 
through flannel or a hair sieve while still 
warm, and, after standing a week or 10 days 
to settle, the dear portion is decanted from 
the dregti. Green plants are usually employed 
for this purpose, but in many cases the dried 
plonto, reduced to powder, and digested for G 
or 8 hours in the oil at the heat of hot water, 
with frequent agitation, yield a much more 
vAlimhU product, These oils are nearly ill 
et^loyed as external applications only. 

The oil is obtained from the folio wing, in 
the green state : Balsam apple, the seeds 
first taken out; belladonna leaves; elder 
flowpna; for gloTA lAare4; garden night- 
shade leaves ; mx glove leaves; garlic ; hem- 
lock leaves; henbane leaves; junipei bemes, 
crashed; white lilies; poison oak leaves; 
ruses, the petals of the flowers ; flr^h rue ; St. 
John’s wort flowers; frenh tnbACoo leaves. 

Others are used d^, and reduced to pow- 
der, such as: Cantharluea (Spanish flies); cap- 
ocoms; dried ohamomilo flowers; fenugreek 
se^s; marsh- mallow root; mudar bark; 
opium ; pollitory root; block pepper, Ac. 



©dicated Waters. Thew 

XVA. are aqueous solutions of different sub- 
stances for medicinal and other purposes. 
The methods of preparing them generally 
require special arrangements to dissolve the 
oils, Ac., othenrioe insoluble in water. (See 




GRANDDAD’S BOOK OF CHEMISTRY 



293 



DICK'S ENCYCLOPEDIA 



yo. 1070 , 

4754. Camphor Water. Pnlverue 120 
grains camphor in a mortar with 40 miniiQg. 
alcohol; triturato it fir^t with i trof ounce 
carbonate of then with 2 pints dis- 

tilled water, added ^rradaally. Filter through 
paper, t O'. S. 

4756, Bitter Almond Water. Ruh 16 

miuiTus oil uf bitter aluurnd.^ with 1 drachm 
carbonate of mapnosia, adding 2 pints wa- 
ter gradually. Filter lb rough paper. ( U. A’. 
Fh.) 

4756. Cinnamon Water. Treat i 
fluid drachm oil of ciunamoa in the same 
inannor as in the last receipt. Or, by diatilliug 
Id troy ounces coarsely powdered cinnamon 
in 16 pints water, preserving only the first d 
pints of the distillate. ( C\ S. Ph.) 

4767. Fennel Water, Treat h fimd 
drachm oil of foniifd in the some way a? last 
receipt. Or, by distillation from tennol in 
coarse powtlcT. ( C. S. i’A.) 

4758. Peppermmt Water. Same as 
last, Ufling J iluid dmcbm oil of nepponnint, 
or Id troy ounces peppermint. ( C. S. Ph.) 

4759. Spearmint Water. Same oa 
last, from oil of spearmint. 

4760. I.iine Water. Take of iimo, 2 
oniiccs; distilled water, 2 quarts, Slack the 
limo with a little of the water; pour on tho 
romaindor of the water and stir them to- 
gether; then immediately cover tho vessel 
and let It rest for 4 hours. Keep the solution, 
with tho undissohed lime, in gloss- stoppered 
botlleSp and when wauled for use, pour off 
tho door liquor. It is an anti-acid tonio. kills 
worms, and fl*oes the bowels from slimy and 
morbiho matter. It promotes diaostion; it is 
ralutildo in looseness, scmfola, oiabetes, and 
whites. Mixed with a decoction of PeruTian 
bark, it wonderfully strengthens the debiUta- 
tod. and those ibreatened with atrophy. 

4781. Lobelia Water. Liibelia leaves 
and capsules, or powder, 1 ounce; boiling 
water, | pmt; brandy, i pint. Infuse a week. 
Good for aoro and inflamed eyes, erysipelas, 
ringworms, Ac. 

4783. Fever Brink. The jtiice of a 
lemon; cream of tartar. 1 tea^ spoonful; wa- 
ter. I pint. Sweeten with loaf sugar. IVTiea 
tho patient is thirsty, lot him drink freely. 

4763. Saline Mixture. Take fresh 
lemon juice, U ounces; carbonate of potassa, 
I drachm; white sugar, 3 drachms; pure wa- 
ter, 12 ounces; essence of peppermint, 30 
drops. Mix. A tea- cupful to be taken often 
in iadammatory fevers and sore tbroat. 

4764. Tar Water. Take of tar, 2 pints; 
water. 1 gallon. Mix, by stirring them with 
a wooden rod for a quarter of an hoar, and, 
after the tar has subsided, strain the liquor, 
and keep it in well-corked-phials. Tar-watcr 
Bhonld have tho color of wnito wine, and an 
empyreumatio taste. It is frequently used 
ns a remedy in ebrunio bronchitis. It acts as 
nstinuilant, raUiug tho pulse ami increasing 
tho discharge by tho sldn anil kidneys. It 
tnav bo drunk to the extent of a pint or two 
in the cour>^o of a day. 

4765. Tar Water. M. Mngnc.^ Lahens 
suggests ft method of preparing this water, 
which is more expeditious and convenient 
than Ibo plan commonly followed. Ho mixes 
tho tar with pand, previously washed and 
dried, throws tho mlxttire into a percolator. 
And shakos the instrument gently to secure 
proper adjustment of the mixture. Water is 
then poured on. tho part of tho fUtrato Is 
n*ji'cLed. and the latter portiun is kept for nsc. 
Hu usoH 4 ounce tar and 26 ounces of sand to 
obtain 2 pints of the medicated water, which 
corresponds in htrengtb with that of the Paris 
eodt'X. 



4766. Camphor Water. Take i ounco 
"f earn ph or oud ouclose it with a gla.sd marblo 
in a maslin bag; pot this into a wide-mouthed 
buttle, such a nno 04 ia used fur preserved 
fniit. Now fill up the bottle with water that 
has boiled a few minutes and boA been allowed 
to become cold. The glass marble U used to 
keep the camphor from floating, which it 
otherwi^ would do. After about 3 days the 
water will become saturated with the camphor, 
and m.ay be ponred off as required. A wine- 
glassful is a dose. It Is very useful aa on 
anti-spasmodie in hysteric and nervous affec- 
tions. 

4767. Barley Water. Wash away with 
cold water all extraneous matter from 2 oun- 
ces pearl barley ; then boil for a short timo in 
i pint water, throw this away, and boil tho 
parboiled barley in 4 pints water down to 2 
pints, and strain. 

4768. Distilled Water. Toko 10 gol- 
lons of apring water; distill it, rejecting the 
first quart that comes over, and preserving 
the next d gallons of the remainder. 



S olutions. lit phannacy, a solution 
consists of water m which a certain 
fixed quantity of a soluble substance has 
been di ssol v«1 . ( See So, 20 ). 

4770. Solution of Acetate of Mor- 
phia. Mix 4 drachms acvtaio of morphia 
with 15 drops acetic acid, 1 pint distilled wa- 
ter. and i pmt proof spirit. Dose, from 5 to 
20 drtips. 

4771. Solution of Sulphate of Mor- 

K hia. Dissolve 1 gnun sul^aio of morphia 
I L fluid ounco distilled water. Dose, 1 tea- 
spoonful, used in the samo ca«cs as opium 

4772. Compound Solution of Alum. 
Rub together I ounce each alum and sulphate 
of zinc ; dissolve iu 3 pinU boiling water. If 
necessary, filter. This is detergent and 
astringent, and is used as a lotion for old ulcers, 
excoriations Ac.; and, largely diluted with wa- 
ter. as an eye- wash and in lection. 

4773. i^ution of Ammoni^Kitrate 
of Silver. Dissolvo 44 grmns puro costal- 
lized nitrate of silver in 1 nnid ounco distilled 
water; odd gradually ammonia water until 
the precipitate at first thrown down is very 
ncarlv, but not entirely, rcdissolved. This 
solution Is ttsed as a test for arsenious add, 
in combination with which it forms a yellow 
precipitate, ftrs«eiiilo of Hilrcr. 

4774. Solution of Chlorido of Bar- 
ium. Dissolve 1 droebm chloride of banum 
iu 1 fluid ouucc water, and Alter the solution. 
Dose, 5 drops, giwlually incn^aiicd to 10 or 12 
<lrc»p<, 2 or 3 times a day, for scn>fuJa, scir- 
rboiw nlTvcUons. and worm?. Is used cxtemal- 
Iv. largcir diluted, as a lotion in scrolhlousopii- 
tkalniia;* also ns a tost for sulphuric acid and 
the soluble sulphates, in contact with which it 
makes a heavy white precipitate, insolnblo 
in either bydroebiorio or nitric acid. It b 
amd to detect (ho presence of 
BQiphuriu acid. 

4775. Solution of Biacetate of Lead 
— M>meumus vailed Extract of Lead. Boll 27 
ounces acetate of lead, and 16 ouncea finely 
powdered litharge, in ;; quarts water for 1 an 
hour, constantly stirring; then add soificient 
distill^ water to make up 3 quarts. If re- 

E d, filter, and keep in a closed vessel. 

solution U almost tho same in strength 
and preparation os the of subacetate 

of lead of the U. S. Pharmacopafla. 

4776, Goulard’s Water or 2«otioii. 
Hix 11 fluid drachms diacctate of load with 2 
fluid drachms proof spirits and I pint distilled 



water. This lotion is sedative, refrigerant, 
and astrinffont. This is the dilute solution of 
diacetate (or suiacetatc) of lead. 

4777. Bonova&’s Arsenic and Mer- 
cury Solution. Triturate 6 grains finely 
powdered pure arsenic, 16 grains pure m ev- 
en^, and 501 grains pure iodine, with k 
fluid drachm alcohol, until dry; then odd 
gradually 8 fluid ounces water, triturating 
constantly ; heat the mixture in a flask untU 
it begins to boil, and, when cold and filtered, 
add Boficient water to make up to 8 fluid 
ounces 6 fluid drachmia. Dose 10 to 30 drops, 

2 or 3 times a day, soon after a meal, for scaly 
skin dis^casos. 

4778. Standard Solution of Chloride 
of Calcium. Diesolve carefully 2 grauu 
pure carbonate of lime in a little pure hydro- 
chloric acid; ovaporate the solution to dry- 
ness, and dissolve the residuum in 1 pint puro 
water. This forms the standard smutxon of 
16® of hardness. 1 measure of this solution 
mixed with 15 of water constituXes a solution 
of 1® of hardness ; 2 measures of it with 14 of 
water make a solution of 2® of hardness Ac. 
This solution is the standard used in testing 
the hardness of water. 

4779. Solution of Iodide of Fotae- 
aium. Dissolve 10 grains iodide of potas- 
Bium and 5 grains iodine in 1 pint water. 
Dose, 2 to 6 grains in the usual case where 
iodine is employed. 

4780. solution of Chloride of Cal- 
cium* Dissolve 4 ounces fused (or 8 ounces 
crystaUizcO)' chloride of calcium, in 12 ounces 
watnr, aud filter. Dose from 10 drops to 2 
drachms, fur i«crofulous tumors, Ac.; also 
used as a Xosi fur sulphurio acid, in contact 
with which it throws down a white precipi- 
tate insolnblo in nitric acid. 

476 1 • Solution of Sulphate of Mor- 
phla. Di.Hsulvo 16 graius sulnbate of mor- 
phia in 4 drops dilute bulphnrio acid, 1 fluid 
ounce water, and 1 fluid drachm rectified 
spirit. Dose. 5 to 10 drop:^. 

4762. Solution of Ifitrate of Baryta. 
Dissolvo 4 graius nitrate of baryta iu 80 
grains water. This Is ui^ed In the same man- 
ner as chloride of barium (see 2s'o. 4774) fur 
testing sulphuric add, with tho same results. 

4768. Solution of Nitrate of Silver. 
Dissolve 1 drachm crystals of nitrate of ^Iver 
in 1 fluid ounce distilled water. It must be 
protected from the action of light. This is 
employed os a test fur soluble chlorides, any 
^ which, flUghtly acidulated with nitric acid, 
will givo a white, curdy precipitate (chloride 
of fiHver) when brought in contact with dilu- 
ted nitrate of Bilver. 

4784. Liquor of Fotaeaa; Solution 
of Potash; Soft-Soap Lye. Take I gallon 
bulling distilh*d water; use sutficiciit of thid to 
slack 8 ounces recently burnt lime in an 
earthen vessel ; in the remainder of the wa- 
ter <lidsolvc 15 ounces carbouato of potossa, 
and add the slacked limo. Cork tho mixture 
closely in a vessel, and tihakn it frequently un- 
til cold, then allow it to settle and decant the 
clear liquid into clean, wcU -stoppered green- 
glads bottles. Liquor of potossa ia antacid, 
diuretic, and resolvent. In indigestion, acid 
eructations, heartburn, Ac., it may be taken 
with great benefit. It neutralizes ^e acid, 
and counteracts tho morbid tendency of the 
dtomneh to acid secretion. Dose, 10 drops, 
gradually increased to 40. It is powerihlly 
poisonous, and should bo greatly dilated in 
anything not acidulous, uhen pure, it does 
not effervesce with acids, nor pve a precipi- 
tate with lime-water, or with a solution of 
oz^ate of ozoroonia. jVb. 101). 

4785. Liquor Soda; Solution of 

Soda ; Soda Lye ; Haxd-Soap Lye ; dec. 
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Tho proportions crystallized carbonate of 
soda, 32 ounces (troy) ; recent quicklime, 9 
ounces (troy); boiling water, 1 gallon; the 
lime being slacked with a little of the water. 
The product U stated to hare specific grarity 
l.OGl, and to contain al>out 5 per cent, of 
pure canstio soda. The process by which 
the above is mode is Biznilar to that noticed 
under “Liquor of Potassa.“ The test of iU 
purity, and nses, ore also the same. {Ste 2io9w 
4784 and 102.) 

4786. Solutiozx of Chlorido of Lime. 

This solution, usually called bUachinff liquor, 
is prepared of 1 part chloride of lime to 10 
parts of distilled water (both by weight). 
That i^, 2 ounces to tho pint, or 1 pound to 
the gaIU)n. This is the ordinaiy strength of 
that of the shops; but in that which is sold 
as Concentrated Solution of Chloride of Lime, 
the proportious are usual! v 3 parts of tho 
chlonde to 20 of water. T(iat is, 1^ pounds 
per gallou. The British PharmacopcEia di- 
rects the chloride to be triturated with the 
water iu a wedgwood-ware or porcelain mor- 
tar, and having transferred tho whole to a 
stoppered bottlo, ti» be well shaken, several 
times, for tho space of 3 hours ; lastly, the 
solutiou is to bo Altered through masiiii, and 
proMerred in a stoppered bottle. The specific 
gravity of that of tho Phannacopmia is 1.035. 
On tho large scnlo, tho ingredienu are usually 
placed in a carboy, or a stone- wore bottle, 
which they will only | or } fill, and, after 
being corked or bunged close, agitated Ire- 
quently for a day or two. A cork or bung 
of bees’- wax or gutta-pcrcba should be used 
for tho purpose, unless tho vessel is a stop- 
pered ouo. Alter repose for 2 or 3 dayn, tho 
dear portion is deoauted through a funnel 
chokcu with crushed gla»*8 into bottles. Tho 
last should bo closely corked (profi'rally 
nered), aud kept in a cool and dark place. 
Soothing mctalbc should bo allowed (u couiu 
in contact with it. (See So. 104.) A bettor 
plan of filtering the above U as follows : Tbo 
neck of tho funnel should bo choked with 
some fraginenU of broken glass, over which 
a layer of smaller ones should bo placed, ond. 
over all, a thick layer of coarsely powdered 
gloss. This U oU the fiitraUuu uccessary, and 
h much superior to thot ordered in tho Phar- 
mBCopfBia, as th<* enumet with the muslin, 
and tho longer oxposun*. wpukou tho aolntiou. 
Tho CT. S. H harm j ICO pjina directs the Holaliou 
of ohlorido of Limi» to be prepared by mixing 
12 troy ounces mu ri alio acid with & pint dis- 
til lo<l water; gnulually adding ti troy ounces 
marble in smalt piocos. Towels tho close of 
tho cffervoHcncc. apply a gontlo beat, and, 
when tho action £a«i ceased, pour oS the 
clear liquid, and evaporate to dryness. Dis- 
solvo tho residue in H times its weight of 
distilled water, and filter through paper. 

4787. Solution of Chloride of wotaeh. 
This Bolution is also known os *fuvello^s Bleach' 
irtff Liquid ; Eau do Javelle, &c. This Is be$t 
made by passing gaseoos chLorino into a soLu- 
tiou of I part of carbonate of potash in 10 
parts of water, until the gas ceases to be 
absorbed. It may also be made by adding 
a solution of carbonate of potash to a solution 
of chloride of lime, with aptation, as long as 
a precipitate forms; the liquid being aiter- 
wards aecanted or filtered. These processes 
are precisely similar to that for the soda Boln- 
tioa, an equivalent portion of carbonate of 
potash being used, (See No9, 4798, 4'c-) 

4768. Solution of Chloride of Soda. 
Also variously called Solution of ChtorinaUd 
Soda; Solution of ffjfpochlorite of Soda; 
Labarraque's DUinfecHnq ^ui4/ Eau de 
Labarraque. Take of crystallised carbonate 
of 80^, 12 ounces avoirdupois ; distilled wa- 



ter, I Imperial quart; dissolve, and pass 
through the solnllon the chlorine evolved 
from a mixture of common salt, 4 ounces ; 
binoside of manganese, 3 ounces; sulphuric 
oci^ 2} fluid ounces, previously dilntea with 
3 fluid ounces water, ncated in a retort to- 
gether, and the gas purified by passing throngh 
a wajh bottle containing 5 ounces water, be- 
fore (tenters tho soda ^solution. 

4’1^9« l^lution of Chloride of Soda. 
To a solution of chloride of lime (formed of 
chloride of lime, i pound ; water, 3 pints), 
a solution of carbonate of soda (lonsed 
of carbonate of soda, crystallized, 7 ounces ; 
water, 1 pint), and, after agitation for about 
10 minutes, decant or filter, and preserve the 
filtrate in a well-stoppered bottle, and in a 
cool and dark place. This is the formula of 
Dublin Pharmacopoeia, and often more 
convenient than the preceding one. A writer 
iu Boettgeris Kotizblatt recommends that in 
preparing this boIqUod from chloride of lime, 
bicarbonate of soda be used in place of sal- 
soda. There is no onestlon but that the pre- 
cipitate will be mnco less bulky, and more of 
the liquid will be recovered in a concentrated 
fonn^ decantation. 

47v0. Solution of Ammonio-6ul- 
phato of Copper. Dissolve 1 drachm of 
tho ammocuo-smpbate in 1 pint water, and 
filter. Thii is stunulant and detergont. Ap- 

f I lied os a lotion to indolent ulcers; and. 
argely dilated, to remove specks on tho 
cornea. Also nsed as a test for arsenical 
compounds, with which it throws down a 
green precipitate. 

4791. Solution of Indigo. Placo a 
stone-woru vessel containing S parts oil of 
vitriol in a tab of very cold water; add 1 part 
fine powdered indigo very gradually, to pre- 
vent the mixture from heating. The mixture 
should bo Rtirred ocroMonally with a glase 
rtni ; aud. when tho solution is complete, 
allow it to rcp<»He for 48 hours. Theu diluto 
with twice its weight of soft water. iuUling 
this also very gradually, to prevent In.iting. 
This precaution is nocessarv toprcv(*tit p.irtial 
docompositlon of the iouigo, a*bicb would 
result in the formation of sulphuroas acid 
and indigo green. This Is the sulphate of 
indigo or iM/nwf diueof trade. This solution 
is preferably prepared by using 5 parts /Tcmia;; 
Hulphuhc acid instead of the 6 parts oil of 
vitriol. (^eA’o.96.> 

4799. Solutioa of Cairboiiate of Am- 
monia. This is prepared by dissolving 1 
part subUmed carbonate of ammonia in 3 
parts water, and adding 1 part ammonia- 
water. in chemical analyses, and as 

a very delicate test for the presence of lime, 
(h>m a solution of which It forms a white pre- 
cipitate soluble in nitric or hydrochloric acid. 

4793. Solution of Sul^uretied Hy- 
drogezL Pass sulphurettd hydrogen gas 
throngh cold distilled water, recently bolM, 
until It absorb no more. Keep in small 
bottles securely stoppered. 

4794. Solution of Santonin. The in- 
solubility of santonin in water impairs its 
utility as a vennifage. Water, cold or wann^ 
takes up the merest trace. Chloroform, ab- 
solute alcohol, the strongest acetio acid, tur- 
pentine, hot olive oil, and hot glycerine, are 
the otdy simple fluids that dissolvo any ap- 
preciable quantity. But it separates fii>m the 
oil and glycerine on cooling ; and water add- 
ed to the o^er solutions prodnees the same 
result By the use of the foUowing formula, 
however, a useful and effective solution may 
be obt^ed. Put 20 mins bicarbonate of 
soda and 3 ounces distilled water into a flask ; 
keep the liquid near the boiling point and 
add 12 grams santonin, finely powdered. 



about 2 grams at a time, until the whole has 
dissolved. Solution is effected in about half 
an hour, during which time the water is re- 
duced to 2 ounces, or, if not, may be reduced 
to that bulk, when 1 ounce will contain a full 
Jose — 6 grains of santonin. The solution is 
bright and peunanent, strongly alkaline, free 
from odor and taste, except that of carbon- 
ate of soda. Carefully neutralized with acetio 
a^, an equally brigfit and permanent solu- 
tion is formed. Botii may be diluted to any 
extent with hot or cold water without impair- 
ing the solution of santonin. The whole, 
or nearly the whole, of the santonin is pre- 
cipitated in its original form of colorless 
rectangolar plates, with bevelled edges, im- 
mediately by mineral acids, and after somo 
hours hj excess of acetic acid. 

4795. Miscible Copaiba. Mix trans- 
parent balsam of copaiba with half its volamo 
of strong liquid of potassa of double strength. 
Different samples often req^uire slightly dif- 
ferent quantiticfi of the solution of potassa; it 
is there foro best to mix them giadually and 
cautiously together. Should the mixturo Ihj 
opaque, a littio moro of ono or other of tho 
ingredients, as tho case may be, will reuder 
it cloar. X o heat should be u <‘d. This arti- 
cle U mi^eiblo with water, with which it 

a kind of milk ; mid, from c<mloinjng 
all the volatile oil of the copaiba, is a very 
valuable preparation. Its activity is coo- 
lidarod equal to the bol>«am Itself, and is 
given in similar doses. 

4796. Solution of Permanganate of 
Potasaa. M. Lee onto prepares thin solution 
In the foUowing manner : Caustic poiasso. 0 
drachms; cblorato of potassa, 5 drachms; 
binoiido of manganese. 5 drachms. Dissolve 
tho caustic potossa and tho cblorato in a Rmall 
4^uantity ot water, and add tho manganeso ; 
get rid of the water by evaporation, stir- 
rag constantly, and calcine the dry mass to a 
dan for an hour in an untinDeu iron cup ; 
aUow to cool, and add a quart of plain water. 
Then boil for 5 minutes in a china capsule, 
and you will obtain a fluid of a slightly pur- 
plish tint; decant the solution, and wash the 
residue with such a quantity of water as to 
make altogether 2 quarts. Wheu filtering is 
thought necessary, the liqnid should be pass- 
ed, not trough paper, but through very 
fine sand. For dressing fiml wounds, or for 
iojectioD, use 1 drachm of this solution to 
from 3 drachms to 5 of spring water. 

4797. Beveil’a Solution of PemiAn- 
of Potaaaa. The officinal solution 
of the British phannacopmia consists of 80 
grains of pemiouganato dissolved in 1 im- 
perial pint diatiDed water. This is about 1 
part by weight to 110 parts water. M. Reveil 
recommends a standard solution of 10 ports 
permanganate to 90 of water, so that tho so- 
lution contains 10 per cent, of nonnnnganate. 
This latter strength is endorsea by the U. S. 
Dispensatoiy, which also recommends extreme 
cleanliness m its preparation and use, and of 
the bottles containing it, as organlo matter 
more or less neutralizes its disinfecting and 
cleansing powers. Tho same authority orders 
the pencil or brush used for its application to 
be made of amianthus, or asbestos, in order to 
ensure its fullest effects. (See Xo. J701.) 

4796. l>irectioiui for TTsing Perman- 
Miiate of Potaaaa. Re veil's standard so- 
lution (see No. 4797) may bo used at its frdl 
strength for dressing cancerous sores and 
ulcers, applied with a pencil made of asbestos, 
or sprinkled over a dressing of the same mo- 
terim. For simple wounds or for injections, 
i fluid ounce of the solution may bo diluted 
with 1 pint of water. For gangrenous wounds 
and scrofulous ulcers, or u a gargle in us- 
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healthy alcere of the mouth and throot, 1 
fluid ounce to a pint of water. For a garble 
in croup and diphtheria, or as a wash ior Oie 
hands after dissecting, 2 fluid ounces to the 
pint. A dose administered inter^ly may 
consist of 10 to 30 drops of the standard solu- 
tion. (V. S. Disp.) 

4799. Aceto-Carbolic Solution. Acet- 
ic aei;! (pyroligneous) 8^, 20 parts; pure 
carbolic add, 6 parts ; water, 75 parts. Mis 
the two acids and add the water. Tho acetic 
acid favors penetration through (ho epidennis. 
For tinea, apply the liciuid once a day over 
the diseased parts by means of a brush. For 
scabies, ispongc all tho parts. Tho clothes, 
Ac,, of tho afTcctcd individual should also bo 
treated with tho liquid. (Lanai re.) 

4800, Solution of Carbolic Acid in 

'Water. To obtain unifumi solution, it is 
better to the carbolic acid with four 

timoa its hulk of hot water, aud then to add a 
Bufficieticy of cold water; or the carbolic add 
loay bo first mingled with alcohol, which 
cau.'^os morn rrady r^oluliility, before tho addi- 
tion of cold water, Wucorwiil not dissolro 
more than onc-twentioth of itH bulk of carbolio 
acid. 

4601. Frank's Specifle Solution of 
Copaiba. Boil d part^i bnl.'^um of copaiba, 3 
pans tifiuor of p<> tunica, and 7 parts water to- 
gether I'or or 3 minutes ; put tho mixture 
into a separator, and let it stand for 5 or fl 
days ; then draw it ofl* from tho bottom, 
avoiding tho upper stratum of oil, and odd to 
tho clear liquid I part sweet fpirita of nitre, 
perfectly free from ooid ; should it turn milky, 
a very littlo liquor of potai^ga will usually 
brighten it; but if it docs not, place it in a 
clean separator, and let it fitaml, closely cov- 
orod. for a few days, then draw it off 
tho bottom U8 before, aurl it will be perfectly 
transparent. 

4809. Mackenzie’fl Solution of £Ti« 
tratd of Silver. This is nse<l for sponging 
the throat and fauces, for affections of those 
parts. Dissolve 20 grainn nitrato of silver in 
1 fluid ounce distillea water, 

4803. Solution of Hydrofttilphuret of 
AmmoniA. Saturate strong water of ammo- 
nia with sulphuretted hydrogen gos. then add 
a second portion of water of amnumia, equal 
to that first used, aud put into well- stoppered 
buttles, 

4804. Fowler’a Solution ; Solution of 
Arsenito of Potaaaa. Boil 64 graina ar- 
sonious acid (lu small pieces), and 64 grains 
bicarbonate of potassa, In 12 fluid ounces 
water, until tho acid is entirely dissolved. 
'When cold, add h fluid ounce compound 
spirit of lavender, and sufficient distilled 
water to make tho whuLo mixture measure a 
pint. (U. s. Fh.) 

4806. Solution of Citrate of Va^- 
nesia. Cryetal tired citric acid, 37 drachma; 
water, 2C8 drachms; carbonate of magnesia, 
22 <lrachms. Bisiolvo tho acid in the water, 
and mix tho magnesia with it under constant 
stirring; filter, and add to the filtrate so 
much water as to bring the weight of the 
whole to 40 ounces. To prepare ^c lemon- 
ade. toko of aroraatizca eifiiple syrup, 4 
ounces; pulverized citric acid, 4o grains; bi- 
carbonate of soda, 64 grains. Fill into bot- 
tles of suitable size, add water and so much 
of the magnesia solution as is reo.uix^, and 
cork and tie Immediately. Keep in a coot 
place. This solution contains 80 grains of 
citrate of magnesia to the ounce of fluid. 

4806. PariseFe Soluticn of Citrate of 
Ma^eaia. M. Parisel recommends the fol- 
lowing method of preparing this article, 
which be has followed diiriDg two years, as 
being both simple and effectual : Take of 



owdered and well dried citric acid, 20 ports 
y weight; carbonate of magnesia, 12 parts; 
mis occnrately. and enclose tbo powder in a 
slightly wanned and well-dried In^tUe, wbi<b 
mnst be kept well Btop^l. Tbo mixture 
thns mode is rapidly dis^lved in three times 
its weight of water at tho ordinary tempera- 
ture; and, if the water bo pure, the solution 
in a few mihutes becomes perfectly transpar- 
ent, without any precipitate. Tho salt pre- 
serrea its solnbihty for a long time. 

4807. Solution of Tartrate of Soda. 
Take of Cttbunate of iodo. If pounds; tartario 
acid, If pounds; crushed angur, 2 pounds; 

hot water, 2 gaUons. Dissolve tbo soda in li 
galtone of tbo water; the sugar in 1 quart; 
and the acid in 1 qnart. When all havo dis- 
solved and cooled down, odd tho oci<l slowly 
to the Roda solution, and mix with the sugar. 
Filter into strong 12*oanco bottler, to each of 
which must he added a few drops <if strong 
esdence of lemon, and 35 gnuna of bicarbonate 
of soda. Cork immediately and tie or wire 
the bottles; will keep for any length of time. 
This is considered a good snl)8titQte for sola- 
ton of citmto of magnesia. 

4808. Solution of Citrate of Potaasa, 
Take of citric acid, i ounce, troy ; bicorbunato 
of potaasa, 33D grains; water, f plot. Dis- 
solve the acid and bicarbouate in the water, 
and atrnm the solution through muslin. ( V. S. 
Pk.) 

4809. Effhrveacing Citrate of 
neeiv Take of citric acid, dried and pow- 
dered, 7 portH; heavy carbonate of magnesia, 
5 parts ; mix, and preserve in well-corked 
bottles. 

4810. EMrveecing Citrate of Ua^* 
Beaia. Toko of powdered citric acid, 2k 
ounces; powdered sugar, 8 ounces; mix and 
triturate to a fine powder, and drive off the 
water of crystallization by tbo heat of a 
water-bath. Add citrate of magnesia (pre- 
pared by fhsion), 4 ounces; oil of lemon, 10 
orops; and mix immediately; then odd bi- 
carbonate of soda, 3 ounces ; and ogiw tritu- 
rate until the whole forms a fine powder, 
which most be preserved in well-stoppered 
bottles. From 1 to 3 table- spoonfuls, mixed 
in a tumbler of water, furnishes an efferves- 
cing draught, in which the tmdissolvcd por- 
tion is so nicely suspended that it con be 
takes without inconvenience. 

4811. BfiferveociBg Citrate of h£ag- 
&eaia. Take of crystallized citric acid, 20 
grains; carbonate of magnesia, 14 graina; 
mix in a tumbler of cold water and drink the 
mixtOTo whilst efferrcecing. 

4812. Solution of Citrate of Biemuth. 
Put 2 ounces pure sub-nitrate of biamath into 
a poroei^ di^, add 1450 grmns nitric acid of 
specific gravity 1.44 ; heat over a spirit lamp 
until the bismuth is dissolved; then add one 
fluid ounce water, and let stand tmtil cold ; 
then gradnally add water, constantly stirring 
with a glass rod, until a further addition pro- 
duces milkiness, or until the whole measures 
1^ pints. Filter and set aside. 

Next, dissolve 3 ounces citric acid in li 
pints water, and exactly neutralize the add 
with carbonate of soda dissolved in water. It 
is important that tbero shall be no excess of 
soda, as the resnlting citrate of bismnth would 
be contaminated with the oxide after decom- 
position. Pnt the bismuth solution in a suit- 
able vessel, and odd, stirring constonliy with 
a glass rod, sofficient of the solution citrate 
soda exactly to decompose ; the precise quan- 
tity is known to have been added, when, 
after plodng the whole upon a cloth filter, 
^6 washings, after having been snffered to 
run awhile until clear, first, foil to precipitate 
bidmnth when dropp^ into water, amt sec- 



ond, show DO precipitate upon tbo addition of 
a few drops oi temitrate ox bismuth, a small 
quantity of which should bo Teserved for this 
purpose. ‘When the liquid portion has mostly 
paa^, pour water upon the filter until thor- 
oughly washed from nitrate of soda, or until 
the water pusses tasteles.s ; then, after drain- 
ing. transfer to ))ibnlous paper, and dry by 
gentle hent. 

4813. Bartlett's Preparation of Citirata 
of Bismuth. Dissolve 1 troy ounce sub- 
curl icmuto of bismuth in 720 grains nitric 
odd; after effervescence b as ceased, ^adu^- 
]y introduce li fluid ounces distilled water; 
add to this slowly, and with constant stirring, 
a solution of COO grains citrate of potossa in 2 
pints distilled water. Nitrate of potassa and 
citrate of bismuth arc formed; the latter, being 
insoluble, is precipitated, and, being thorough- 
ly washed with mstilled water, may be dnod 
on bibulous paper with a gentle heat. 

4814. Solution of Citrate of Bismuth 
and Ammonia. Rub some citrate of bis- 
muth with sufficient distilled water to reduce 
it to a uniform pasty consistence, and add 
cautiously, with constant trituration, strong 
water of ammonia until a solution is obtained 
observing to avoid an excess of ammonia 
Filter tho liquid through paper, returning 
the first portions that pass, snouJd they be 
turbid. 

4816. Solution of Citrate of Iron. 
Dilute 1 pint of ^solution of teraulpbata of 
iron with 2 pints distilled water; precipitate 
with water of ammonia in slight excess, con- 
stantly stirring. Transfer the precipitate to 
a muslin strainer, and wash it wite water 
until the wasbinn are nearly tasteless. Drain 
it, and put half of it in a porcelain capsule on 
a water-bath heated to 150^ Fahr., add 5| 
troy ounces citric acid in coarse powder, and 
stir until the precipitate is nearly dissolved ; 
then add sufficient of the reserved precipitate 
to Billy saturate the acid. Lastly, filter the 
liquid, evaporate it at a temperature not over 
1 50® Fahr., until it measures a pint. ( U. S. 
Die.) 

4816. Styptic Solution of Per chloride 
of Iron. Mix together 12 fluid ounces urn- 
riatic acid aud 5 fluid ouncea water ; pour the 
mixture, a small portion at a time, on 2 oun- 
ces avoirdupois of iron wire ; aiding the com- 
plete solution of tbo wire by a geo tie beat. 
Add 0 fluid drachms nitric acid, previously 
mixed with 2 ouuces water; and evaporate 
the whole to 5 fluid ounces. Lastly, add wa- 
ter sufficient to make the whole up to 10 fluid 
ounces. ( U. S. Die.) 



L otions. Solutions of medicinal 
substances in water, employed for ex- 
ternal application. They may t>e mode of 
any soluble medicaments that ore capable of 
exerting their action by contact with tee skin. 
Lotions have been divided into classes, as 
sedative, anodyne, stimulant, Ac. Sedative 
and refritjerant lotions are commonly em- 
ployed to allay inflammation ; anodyne and 
na rcofto lotions to relieve pain : stimulant lo- 
tions to assib^t the Hpeniug or tumors, Ac.; 
deter fjeni lotions to clean foul ulcers, Ac.; 
repeUant and resolvent lotions to dii^peraa 
tumors, remove eruptions, Ac. Lotions are 
usuallv applied by wetting a piece of Unea 
with them, and keeping it on the part affected, 
i>r by moistening the part with the fingen 
previously dipped into them. Lotions are 
more agreeable if made with rose water. A 
number of these preparations are hero given, 
and others will to found by referring to the 
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imJer, under tiieir roHpn<*tirQ headingJi. 

4818. Lotion of Nitric Acid. Mix to- 
gether 2 drachms diiuto nitric acid and 1 pint 
water. This lotion is stimiiiating au<l cleans- 
ing. It is very useful when applied to foal 
and fc&tid ulcers; it is likewise o!* considerable 
TftlQO in ulceration of the bono and tbreatcntxl 
inBammation. It was the faTorito lotion of 
Sir Astle^ Cooper in cases of unhealthy nl- 
ceratioDs requinng the applicatioii of a sumn- 
laut. 

4819. Anodyne Lotion. Crude opium, 
2 drachma; warm water, 1 pint. Rub the 
opium for a few minutes in a mortar with a 
little of the warm water, then pour in the re- 
mainder of the water and mis them wed. 
This is an excellent woab for painful and irri- 
table ulcers and swellingB. 

4820. Astringent Lotion. Sulphate 
of zinc, 2 drachms; water, 1 pint; camphor- 
ated spirit of wine, 2 drachms; mixed to- 
gether. is an excellent lotion for piles, 
used night and morning. 

482 1 . Comp ound Alum Lotion, A de- 
terMnt and astringent lotion for old ulcers, 
ohilblaine, excoriations, Ac., and, largely dilu- 
ted, as an eye-wash and injection. DissolTe 1 
ounce each of alum and sulphate of fine 
in 3 pints boiling water ; filter, if aeoeesary. 

4822. Cnmi^onted Lotion. DUnt^ 
solution of diacetate of lead, 8 fiuid ounces; 
spirit of camphor, 2 drachms ; mix, and shake 
well. Refrige rant aud anodyne. Employed In 
erysipelatous inflammations, bams, contu- 
sions, spralDB, excoriations, Ac. 

482d. SpACkman’e Lotion for In* 
flamed Parta. Mix 1 drachm tincture of 
myrrh; 3 drachms tincture of camphor; 1 
ounce rectified spirits of wine; 1 diacbm 
Oonlard^s extract; 1 ounce solution of sul- 
phate of morphia; 2 ounces tincture of arnica, 
and 4 ounces water. 

4824. Lotion of Acetate of Ti^d 
Dissolve sugar of lead, i ounce avoirdupois, 
in distilled or soft water, 1 Imperial pint. 
Sometimes a little vineg^ is added, a like 
quantity of water being omitted. Us^ in 
•xooriaUons, bums, sprains, contuRons, Ac. ; 
also as an occasional cosmetic wash by per- 
sons troubled with eruptions. 

4820. Preventive Lotions. These are 
washes intended to prevent infection from 
personal contact with those laboring under 
oont^ouB diseases. Most of the nostrums 
of this oharacter are mere veak solutions of 
chloride of lime, oorrosive sublimate, potassa, 
or acetate or diocctate of lead. (Jee No. 
4S30.) 

48^. rtf MiiriAtA nf AmvnnT\i». 

Dissolve sal-ammoniac in coarse powder. 1 
to 4 drachms (avoirdupois), in water, I Im- 
perial pint A useM wash in itch, old ulcers, 
tender feet, sweaty feet and bonds, swelled 
joints, Ac. 

4827. Strong Lotion of Hydrochlorato 
of AmmnniA, Bissolvo sal-amnioniac, 1 to 
2 avoirdupois ounces, in water, 1 Imperial 
pint In oruises and contusions, extravasa- 
tions, glandular swellings and indurations, 
ohilblams, Ac., when the akin is not broken. 
Tine gar is often substituted for the whole or 
a part of the water, aod sometimes ^ or ( 
part of rectified spirit, or some brandy or mxn 
IS added. 

4828. Lotion of ICtiriatic Add, Mix 
hydrochloric acid (specific ^^avity 1.16), 1 
fluid ounce, with water, ID fluid ounces, For 
unbroken chilbloiDB. Diluted with an equal 
bulk of water, U forms a useful lotion in lepra 
and other scaly skin dineases. 

4829. Lotion of Nitrate of Silver. 
Dissolve crystallized nitrate of silver, 1 to 2 
drachms avoirdupois ; concentrated nitrio aoidi 



20 drops; in distilled water, 1 ounce. Used 
as a liquid can Stic to destrov corns and warts. 

4880. Lotion of Chloride of Lime. 
Take of chloride of lime (best, fresh), 1 onnee 
avoirdupois ; pure water, I Imperial pint ; 
mix in a bottle, and agitate, occasionally, for 
2 or 3 hours; ailer repose, filter the clear por- 
tion through a piece of calico that has l^n 
previously moistened with water, and preservo 
the filtrate in a stoppered bottlo. 

4881. Lotion of Chloride of Bodn. 
As the last, but substituting chloride of soda 
for chloride of lime. Or : Toko of chloride of 
lime, i ounce avoirdunois ; water, ( Imperial 
pint; mix, Ac., os before; then add of ciys- 
taUIzcd carbonate of soda, 31 drachms; pre- 
viously dissolved in water, i pint; agitate the 
whole fer 12 or 15 minutes, and ^ter, Ac., aa 
before. 

4882. Lotion of Chloride of Potaaaa. 
As the last, but substituting 3 drachma d^ 
carbooate of potassa for tne carlMuate of 
soda. 

4833. Lotion of Pruaaic AciA Mix 
medicinal prussic acid, i fluid drachm, with 
rectified spirit, 1 flnid onnee, and distill^ 
water, 2 fluid ounces; cover the bottle with 
thick purple paper, and keep U in the shade. 
Recommend^ dt Dr. Blliotson as a lotion to 
moisten the face Doth before and after shaving, 
as being very soothing to an iiritable skin. It 
is poisonous. 

4834. Sulphuretted Lotion. Dissolve 
sulpburet of potassium. I drachm avoirdupois, 
in mstiUed water, 1 pint Imperial. Us^ to 
render the akin soft, white, and smooth, par- 
ticularly when there Is a tendency to sbgbt 
emptions of a pustular or veticular character. 
The addition ot ^ to I ounce of glycerine im- 
proves It for present use. 

4i^fi. Carbolic Acid Lotion. Dissolve 
5 grains carbolic acid in crystals, in 1 ounce 
water. As a lotion for torn ulcers, carbun- 
cles, scabies, and lepra. 

4836. Carbolic Acid Lotion for Burns. 
Mix 1 drachm liquid carbolic acid with 3 oun- 
ces linseed oil and 3 ounces lime-water. 

4887. Lotion of Arnica for Bruiaea, 
Sprains. Bums, Ac. Take 1 ounce of 
arnica flowers dried, and put them in a 
wide-mouthed bottle ; pour Just enough 
scalding water over them to moUten them, 
and afterwords about 1 or pints spirits of 
wine. In case of a bum or bruise, Ac., wet a 
cloth in the arnica and lay it ou the part af- 
fected. Renew the application occasionally, 
and tho pain will soon be removed. 

4688. Balm of QUead Lotion. Balm- 

E Ueod buds, bottled up in new rum, are verv 
ealing to fresh cuts or wounds. An ezcal- 
lant preparation to have is tbo bouse. 

4039. Olycorine Lotion fbr Irritation 
of the Skin. Mix 1 ounce of glycerine with 
1 pint water. It allays itching and removes 
dryness* Ac., in various skin diseases. With 
the addition of 2 or 3 drachms of borax, it 
removes chaps from tbo lips, bands, and nip- 
ples. 

4840. Startings Qlyeerine Lotion to 
Allay Irritation. Take i drachm trisnitrate 
of bumath ; 1 fluid drachm tincture of fox- 

S tove ; 1 fluid drachm dilute nitric acid ; 4 
raohms riyoerino; and 8 fluid ounces rose- 
water. To allay the irritation in itch and 
some other skin disca^s. 

4841. Glycerine Lotion for Bums, 
Bcalds, Ac. Take 1 ounce glycerine, 2 
ounces thick mucilage (gum-arabic dissAlvMl 
In water), and 7 ounces lime water. Fur 
burns, scalds, chaps, excuruiUinis, Ac. 

4842. Startin’s Glycerine Lotion for 
Bmisea^ Ac. Triturate togeUier 1 ounce 
glyeeriae, 1 drachm extract of belladonna. 



and 3 ounces soap liniment. {See Xo. 4869.) 
For bruises, sprain.-, and swelled joints; also 
gouty, neural ^c, and rheamatio pains. 

4848. Evapoi Xting Lotions. These 
lotions are soothing and reiVigerant if allowed 
to evaporate by free exposure ; end stimulant, 
if the evaporation prevented by covering 
the part with the hand, or a piece of oilra 
silk. They are usefiil applications in nervous 
headaches, restlesRuoss, imtability of the skin, 
Ao. Mix fiuid ounces each of sulphuric 
ether, rectified spirit, and solution of acetate 
of ammonia, with 3^ fluid ounces rose-water. 

simple evaporatiug lotion may be made 
with 1 part rectified spirit, and 4 to 6 parts 
water. 

4844. Camphorated Evaporating 
lotion. Dissolve i drachm camphor in 4 
ounces rectified spirit and i ounce elder 
flowers ; digest 24 hours and strain. This 
is a good eafming lotion. 

4845. Tar Quicklime, G ounces ; 

water, 48 ounces ; slack, add tar 4 ounces, aud 
boU to one half. This liquid consists of a 
solution of pyrolignite of lime and pyroge- 
nous oil and resin. It may be advantageously 
employed in various chronic skin diseases, 
especially those aflecting the heads of chil- 
dren. 

4846. Lotion of Galls. Bniiaed galls. 
2 drachms; boiling water, 1 pint; i^use an 
hour, and strain. Astringent. An excellent 
application to sore nipples, or to strengthen 
them before suckling; spirit of wine, 3 oun- 
oea, may be advantageously added, and a like 
portion of water omitted. 

4847. Vercurial Lotion; or Black 
Waah. Calomel, 1 drachm; lime water, 1 
pint; mix, and shako well. These are the 
usnal proportions. Tho bottle should bo well 
abaken beforo the lotion is applied. Black 
wash is a favorite application to all kin<U of 
syphilitic sores. 

4848. Yellow Lotion or Waah, Some- 
tlmaa called Bed Wash. Corrosive subli- 
mate (in powder). | drachm ; lime water, 1 
pint; mix, and shako woU. It should be well 
shaken beforo use. A common applicatiou to 
ayphilitio and scrolhlous sores. 

4949. Lotion of BelladoniUL Extract 
of deadly night-shade, I drachm ; diluted solu- 
tion of di acetate of load, 1 pint; dissolve. 
Applied to tumors and glandTiiar enlarge- 
ments. 

4850. Cazenave^s Antipaoric Lotion. 

Sulpburct of potoeisium, 1 drachm ; soft boap 
(pure), 2 draenms ; water, 8 ounces ; dissolve. 
An excellent remedy for tho itch. It leaves 
but little smell behind, and docs not soil tho 
linen. 

4851. Iodine Zxitiou. Tincturo of io- 
dine, i fluid ounce; iodide of iron, 12 grains; 
chloride of antimony, i ounce. Mix for n 
wash. It is a remec^ for corns. Apply 
with a small brush. Or: Iodine, li groins; 
spirits of wine, 3 tea-spoonfuls. Dissolve, and 
add 1 pint of water. A most excellent wash 
for scrofulous sores. 

4852. Bismfecting Lotion. Liquor 
of common salt. 1 fiuid ounce ; water, i pint; 
Or: Chloride oflimo, 3 drachms; water, 1 pint; 
dissolve. Both are good washes for foul 
ulcers, tbo itch, the teeth, to sweeten the 
breath and remove the smell of tobacco 
smoke, and for various similar purposes. 

4853. Valuable Lotion for Wounde. 

Ac. Camphor, 5 drachms, cut into small 
pieces^ and dissolved in half a pint of bplrila uf 
wine in a closely corked bottle; when fully 
dissolved, odd i pint of ox- gall and 60 drops 
of liMirl.'w^TnTi. H well, and bottle ior 

use. This has been a patent medicine, and 
is very effleaeiousintfae onie of fresh wuuuds. 
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cuts, bruises, swellings, sores, and inflamed 
and paiued parts. 

4854. Lotion for Man^e. Corrosire 
aublimate, i ounce ; spirits ot salt (muriatio 
acid), 4 ounce ; water, 1 quart. Or : Cor- 
rosire sublimate, 1 drachm; sal-ammoniac, 4 
ounce; water, 1 pint Or: To the last add 
Stroup decoction of white hellebore, 4 pint. 
Used for mango in horses, cattle, and ifogs, 
when sulphur ointment fails. 

4855. Lotion for Galls. Tineg&r and 
spirit of wine, of each 4 ounces ; sugar of Lead, 
4 ounce; water, j pint; mix. Or: ^ap lini- 
ment and solution of acetate of amiuonin, 
equal parts. Or: Sal-ammoniac, 1 ounce: 
muriatic iw‘id, 3 drachms; water, 1 pint. Used 
by farriers fur soddlo-galls or warbles. 

4856. Lotion of Clilorate of Potassa. 
— .ioniotimes called Cosm^Ue Solution of Po- 
tassa — fur bad breath. BissolTe powdered 
chlorate of potassa, 4 ounce, in dUuUed wa- 
ter, l*i ounces^ and rose-water, S4 ounces. 
Used as a wash in foul mouth, guma, Ac., 
particularly^ where there ia a scorbutic or sy- 
philitic taint; also extensively by smokers^ 
to deodorize the breath. Its daily use te said 
to giro a rich healthy hue to the gums and 
lips. 



L iniments, a semi-fluid olnt. 

j ment or soapy a])pUcAtion for painful 
joints, swellings, burus, ,&c. The term is also 
occasionally extended to rarious spirituous 
and stimulating external applications. When 
they arc of a lUinucr cunsistencr they ani 
c 111 fed coibrocations, although tnis distioc- 
ti<m is not always obserred. Liniments arc 
generally applied by friction with the band 
nr flugor.i, or with some substonco, such a 
piece of flauncl. capable of producing somo 
amount nf irritation of the skiu. Sometimes 
a piece of lincu rag dipped in them is simply 
Imd on the part. The greater number of 
esrates and ointments may bu conrurted into 
liniments by reducing their substance with 
almond or oiiro oil, nr oil of turpentine. 
Besides those hero mven. others will bo 
found m the index unuer their prrnicr heads. 

4858. Good Samaritan, or Itmnediate 
Relief from PaiiL Take 2 quarts of Vb per 
cent, ulcobul, and add to it the following 
art] cl os: Oils of sassafras, hemlock, epirits of 

tnrpentinc, balsam of fir, chlonifunn. and tine* 
taro of catochu and guaiacum, of each I 
ounce; oil of origanum, 2 ounces; oil of win- 
tergreon, 4 ounce, and gum camphor, 4 ounce. 
The above is a noble limmeat, and may be 
auccessfuliy employed in rbenmatism. bruises, 
neuralgia, sprains, headache, bums, and bpinal 
aflec lions. 

4659. Hemlock Liniment. Oil of 
hemi(K7k, 4 ounce ; ounphor, in gnm, i 
ounce; opium, 4 ounce; spirits of wine, I 
pint. Mix. It in a flrst-rate rubefacient in 
mflammatoTy rheumatism, gout, quinsy, in- 
flamed breast, white <iwellings, c4c. 

4860. Morphia Liniment. An ex- 
cellent anodyne, which often allays pain 
when other means have failed. Put 3 groins 

S ore morphia into a mortar ; odd gradually. 

uring trituraUoo, 1 fluid ounce warm oil of 
almonds ; when the morphia is dissolved, add 
1 ounce camphor liniment. (See JVo. 48o0). 

4861. Uagic Liniment. Alcohol, 1 
quart ; gum camphor, 4 ounces ; turpentine, 2 
ounces; oil of origanum, 2 ounces; sweet oil, 
1 ounce. For cuts or calks in horses or cattle 
in winter it has no equal ; but it must be ap- 
plied often. P(»r human flesh use twice the 
amount of alcohol, and no liniment will be 
found superior to it. 

4862. Spirits of Camphor. The gum 



resin camphor readily dissolves in alcohol, 
forming spirits of camphor. About S ounces 
camphor ore generally dissolved in about 1 
pint spirits. It is usra as an external appli- 
cation for spnuns, local pains, and stitches. 
It is applied by rubbing with the hand upon 
the painfnl port To secure the foli beneflt 
of the application, the part should be after- 
wards covered with a piece of flannel of suit- 
able size, more or less wett^ with the 
'Spirits, and the whole covered with oil silk 
for the jmrpoi^ of restraining evaporaUoD. 

486o. Camphorated Oil. This is a 
camphor liniment. The proportions are the 
same as in the preceding formula, eut^tituting 
oUvo oil for the alcohol, and exposing the ma- 
terials to a moderate heat. As au external 
etimulant application it is even more powerfol 
th ft" thespmts; and to obtain its fhll influ- 
ence, the port treated should bo al.'W covered 
with flannel and oil silk. It forms a valuable 
liniment iu chronic rheumatism, and other 
pamful alfcctiuD^, and is speci.iDy valuable 
a con u ter- irritant iu sore or inflamed throats, 
and diseased bowels. 

4864. Arnica Liniment. Add to 1 pint 
awed oil, 2 lablu-sjicKmfuU uncturo of arnica; 
or tho Icavcrt uHiy be boated in the oil over a 
slow fire. G<hk\ for wounds, stUi jouits, rheu- 
matisra. and all injuries. 

4865. London Liniment. Take cblo- 
rofomi, olivo oil, and oqua-ocunonia, of each 
I ounce; acetate of morphia, 10 gmius. Mix, 
and UM as other liniments. Yory valuable. 

4866. Valuable Embrocation. Take 
4 mince camphor, cut It into small pieces, and 
dissolve it in 4 pint xpirits of wine in a cb^sely 
corked bettle; when completely dissolvoo, 
odd 1 pint ox-gall (which can be bod of any 
butcher), and al«uit 40 or fiO drops laudmmm ; 
shake it well and bottle it fur use. Apply lint 
<iippLsl into it. 

4867. Hungarian Counter-Irritant 
l 4 niment. Macerato for week i drachm 
powdered cuntborides, 1 drachm sliced garlic, 
4 drachms each camphor, bruised mustard 
Hccd, and block pepper, in € fluid ounces 
strong vinegar and 12 fluid ounces rectified 
spirit; then filter. 

4868. Liniment for Wounds. In 1 
quart alcohol dissolve 1 ounce each saltpetre 
and gum camphor, and 1 tablc-spooolul of 
salt. When dissolved the liniment is ready 
for use. and is a magical remedr. 




rounce; oil of origaunm, 2 ounces; rectified 
spirit, 1 gallon ; dissolve in a corked bottle by 
the heat of a water-bath ; and when consider- 
ably cool, strain, then add liquor of amiDonia, 
11 ounces; immediately put it in bottles, cork 
close, and tio over with bladder. It will be 
very fine, eobd and transparent, when* cold. 

4870. Liquid Opodeldoc. Take 2 oun- 
ces castile snap sbaMngs, and disoolvo it in 1 
quart alcohol, with gentle heat» then add 1 
ounce camphor, 4 ounce oil rosemarv, and 2 
ounces spints hartshorn. 

4871. Belladonzut Liniment for Skin 
Dieeaeee. Take 4 drachms extract of bella- 
donna, 1 ounce glycerine, and fi ounces soap 
liniment. (See Xo. 4860.) For rheum arism, 
neuralgia, pmnfnl swenio^, Ac. 

4872. Slack Oils. Best alcohol, tinc- 
ture of arnica, British oil, and oil of tar, of 
each 2 ounces; and slowly odd sulphuric acid, 
4 oonce. Extensively used as a iiniineDt, 
particularly in cases where there is much in- 
fiammatlon. 

4873. Factitious Oil of Spike. Oil of 
turpentine, 3 pints; oil of lavender, 1 pint; 

Used by enamelers to mix their colors 



in. Or; Oil of turpentine, I gallon; Barba- 
does tar, 4 ounces; alkonet roo% 2 ounces; 
digest a week. Us<^ as a liniment for horses. 

4874. Liniment of Cantharide s . Pow- 
dered Spanish flies, 1 drachm; cil of turpen- 
tine, 1 fluid ounce ; digest 2 hours and filter. 
Or: Tincture of cantharides and soap liniment 
(see Xo. 4660), equal parts; mix. Both tho 
above are irritant and Btimulont, but sboidd 
be used cantiouBly, lest they produce stran- 
gury. 

4875. Hydrochlorio Acid laniznent. 
Take of olivo oil, i Imperial pint; pure sper- 
maceti aud camphor, of each 4 ounce 
avoirdupois; balsam of Pom, j ounce; mix 
by a gentle heat, add 4 fluid ounce hydro- 
cblorio acid, and stir tintil quite cold. An 
excdliint friction for cbilblniUH before they 
break. The balsam of Peru may be omitted 
if tho coKt be an object. 

4876. Compound Ckloroform Lini- 
ment. This is composed of 1 ounce each 
cblurofonn, ether, spirit of camphor, and laud- 
anum, and 4 ounce tincture of cayenne pepper. 
For rheumatic pains. 

4877. Petroleum Liniment. Mix to- 
gether 1 ouHc's petroleum, 4 ounoo camphor, 
and 4 drachm oU^uhol. 

4878. Opium Liniment. Mix 2 ounces 
laudanum with U ounces .S 4 iap liuimont. (See 
So. 4860.) It constitutes au excellont s<xit,b- 
ing application In rheumatism, sprains, and 
oU^orV>'infnl alfnctiuns. 

4879. Belladonna Liniment for Lead 
Colic. taki« 40 grains extract of bulludonna. 1 
drachm roctified ether, aud 2 fluid ounces 
cherry-laurel water. Aa a friction to the 
abilomeo in lead colic, 

4880. Compound Camphor Liniment, 
or Eaeence for Headache. Take of cam- 



f hor, 2 | onneofl avoirdupois; oil of lavender, 
fluid drachm; rectified spirit, 13 fluid oun- 
eea; dissolve, then add of liquor of ammonia 



mix. 



(apecifio gravity .862-, 860). 5 fluid ounces, 
end shake them until mixed. It is powerfully 
ftunalant, rubefacient, and counter-irritant. 
A piece of folded linen wetted with it applied 
to the part, and then covered with a towel, 
and pressed with the band, or covered with a 
piece of oiled silk, will generally relieve su- 
perficial pains. 

4881. Liniment Volatile, or If agio 
Pain Killer. Spirit of hartshorn. I uuuco: 
olive oil, 14 ounces ; cayenno popper. 2 
drachms; laudanum, 2 drachms; 1 Uble- 
spoonfal of salt and 2 of brandy. Shake well 
in a bottle, Kub the aflecte^ part with it, 
^pply afterwards a rag saturated with it. It 
rsmovea pains and swellings. It is a magic 
mnedy. 

4882. Inetantaneous Pain Killer. 
Another and even more ins taut cure of pain 
it mode as follows : Take aqua -ammonia, sul* 
pbnrio ether, aud alcohol, equal parts, and 
apply over the pain. 

4883. Chilblain Liniment. Take 1 
ounce of camphorated spirit, 4 ounce of the 
liquor of aubooetate of lead. Mix and apply 
3 or 4 times a dav. This Is Sir Astley Cooperi's 
preacription, an^ a very efficacious remedy 
for chilblains. 

4884. Rheumatic Liniment. Tincture 

cayenne, oil of turpentine, olive oil, hem- 
lock oil, gum camphor, sassafras oil, tincture 
of prioldy ash, of each 1 ounce ; powdered 
eapacum* or cayenne, 1 ounce ; spirit of wine, 
2 quarts; vinegar, 1 quaxt; ammonia, 1 
quart; add 2 ounces gum camphor. Mix. 
put in a vessel, and stir occasionally till 
mixed and dissolved. This is a magic liniment, 
soon riving ease in rheumatic prin^ gout, 
neuraJpa, sprains, Ac., Ac. It sel£)m or 
never fails. *^ 6 ood Samaritan'' is also on 
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excellent remedy for rheumatism. {See Xo. 
4868.) Batbo the parts affected freely, 
and wet a picco of flazmcL and bind on tho 
parte. 

4885. Good Liniment for Hheumnt- 
iCB. Take 1 ^ill each of alcohol, beefjs gall, 
■pints of turpentino aud sweet oil, and 4 oun- 
ces gum camphor. Put them all in a bottle 
end shake it up ; use it 2 or 3 times a day, a 
te-apoonful at a time. Apply It to the pons 
effected, before the fire. It U good, also, 
for frost-bites. 

4886* Liniment for Old KheumAtic 
P^ne. A powerful liniment for old rheu- 
matio pains, especiaUy when affecting the 
Joi^ U the following : Camphorated uu and 
spirits of turpentine, of each 2 parts ; wat^ir 
of ammonia, L part; laudanum, I part; to bo 
well shaken together. 

4887. Gebbard'a Liniment for Spr&ine 
And Bruises. Mix together 2 minces each 
oil of spike and British oil; 1 pint tanneria 
oil ; i pint npivit^ of turpentmo ; put it into 
an iron or copper kettle placed over a fire, and 
careful) V" Rtir in i ounce snlphuric acid. 
When the whole bceome.s <(uito hot, cool and 
bottle, This is au oxeeUent liniment for all 
kinds of .Sprains aud bruises, and for horses or 
rattle it cannot be snrpasscil. 

4888. Stimulating Liniment. Cay- 
ouuo, U ounces; salt, 1 table-spoonful; 
spirits of wine, 2 ounces ; camphor, i ounce ; 
spirits of turp»*ntine, i pint, Bottle, and 
s n ako no w and th on d urin a i mo day , The n add 
i pint vluegnr. It is excellent fbr Bpoodng 
the body iu cases of pain, debility, mflam- 
inatiou, rheumatism, gout, sore throat, numb* 
ness, ueuralirin. d'C. 

4889. Smbrocntlon for Bruises. Pour 

upon 2 ounces cavlumaco of ammueda (smell* 
iiig salts) ns much ili:jtilled vinegar aa will 
dissolve it, then odd li pint.s common recti- 
fied spirit, and shako the whole together in a 
bottle. It Is a gfiml remedy for spraine and 
bniiaes. 

4890. C^eput Lmiment. Mix to* 
getUerT ounco.s Boap liiiiiucut (see Xo. 4869), 
4 ounce camphor, and 1 ouucc oil of ci^eput. 

4891. Csntharides Lixuxnent for Coil* 
blains. Mis together 2 ounces soap lini- 
ment and I ounce tiucture of Spanish dies. 
Apnly at iu terra U durinir the day. 

4692. Compound SEustard Liniment. 
Take nf oil of imistanl, 1 fluid drachm; ether- 
eal extract of mezereon, 40 grains; camphor, 
120 gmius: castor-oil, 5 fluid drachms; oIc(»- 
hol. 4 fiujd ounces; dissolve the extract of 
tnczorcoa ami camphor in the alcohol, and 
odd the oil of mustard and castor-oil. 

4693. Nerve and Bone Liniment. 
Take I ounce spirits of turpentine, i pint 
brandy, nnd 1 gill neat's-foot oH. Simmer 
over a firo till mixed ; then put it iuto bottles 
for 

4894. Hdustard Oil Ointment. Crude 
mustard' seed oil. 10 fluid ounces; ethereal 
oil of mustard. 30 drops; water of ammonia, 4 
fluid ounces, or a sutiiclent quantity to form- 
into a 30 ap. Mix and bottle in bro^-mouthed 
phials containing about 2 ounces, 

4895. Wonderful Ointment. The fol- 
lowing liniment U giwd for all s|i rains, bruise.^, 
lameness, <£c.: Mix together 2 ounce s oil of 
ppike; 2 ounces origanum; 2 ounces hem- 
lock; 2 ounces wormwood; 4 ounces sweet 
oil ; 2 ounces spirit of ammonia; 2 oances 
gum camphor; 2 ounces spirits turpentine. 
Add 1 quart 9 A per cent, alcohol, mis well tn. 
gather, and bottlo tight. This is an un- 
equal vd horse hnimeut, and. by oinittiug tho 
turpentine, it constitutes one of tho best 
liniments ever mode fur hiuuan ailmcnL^, 
such ns rhcuiuati^m. ^pr.via><. tto, 



4896. Horae Embrocation. Tako i 
ounce each of oil of 3pike, oil of ruonarda 
(horsomiut), aud ^troug aoiiuoaia water; 4 
ounce acetate of opium. 1 ounce chloroform, 
2 ounces tincture of camphor. 1 ounce oil of 
origanum, sod 2 oudcca oil of camphor. 
ThiA i a fimd to bo on excellent preparation. 

I This form of medicme is par- 

M. ticularly adapted for administering nau- 
seous snbstaoces, and aach as operate in small 
doses. Extracts may be made into pilU either 
alone or with tho addition of any simple pow- 
der, as that of liquorice, to incrcaso their con- 
sistence. Powders aro usmdly beaten np 
with symn. mncilagc. conserve of roses, or 
extract of liquorice. Castile soap is IVoqnent* 
ly Q^cd f(»r sabstanccsthat arc not decomposed 
by alkalies. When the mixed ingredients are 
made into a mass, it should be preserved in a 
bladder placed in a covered stone pot, and 
occasionuly moistened with a little spirit, or 
^irit and water, to prevent it getting bard. 
In all coses tho dry ingredients should be re- 
duced to fine powder, and the whole beaten 
into a uniform moss of a proper consistence 
for rolling into pills. 'Hits is effected by roil- 
ing it on a slab into a convenient thickness, 
and dividing into pieces of the rcqmsite 
weight, lastly rolling them between the mtunb 
and finger, to give them a globniar form. A 
pill machine is usually emplovcd for dividing 
the roll and shaping the pills. In ordinary 
cases, rolling the pills in carbonate of magne- 
sia or powdered starch is usually adopted, to 
prevent them sticking together while moist, 
ror other pills not under this heading, see 
Index. 

4898. Xo Su^ar-coat Pills. To sugar- 
coat, place the pills dry and smooth in a round 
copper pan or porcelain dish. In another pan 
dissolve white sugv in water In the same pro* 
portioa as for mwng simple syrup; and, when 
dissolved, slowly evaporate the syrnp until it 
feathers; that is, when a small portion taken 
out with a ladle and drawn up between two 
fingers forms a thread. The pau with the 
pills is next suspended over a slow fire, a lit- 
tle fine floor Is sprinkled over them, and imme- 
diately after a spoonAil of syrup is pour^ 
on, or enough to cover. The pan is now kept 
swingmg or moving over the fire, care being 
taken not to bum the sugar by too much 
heat, unto it is reduced to a fine dost Then 
more sugar is added, and the swinging and 
drying continued until a coat of sumcient 
thickness is obtmned. 

4899. To 8Uvwr or GUd Pills. Pills 
are gilded and silvered by rolling them be- 
tween the fingers alightly moistened with 
mucilage, and then snaking them up in a 
small ^^pot covered with a pieco or paper, 
along with a little gold or sUver leaf, or a lit- 
tle powdered gold or silver. 

4900. Aloea Pills. Make 1 ounce aloes 
and 1 ounce soap into a mass with water, 
Divide into 240 puls. 

4901. Aloes and Aaaafcetida Pills. 
Take i ounce each powdered aloes, a«^<Btida, 
and soap, made into a mass with water. Di- 
vide into 180 pill^ 

4902. Aloes and SCyrrh Pills. Mix 1 
OQiico aloes, i ounce myrrh, and i uunco 
saffron, with sufficient syrup to make a mass. 
This is sufficient for 240 pills. 

4903. AaaafcetidA Pills. Mix into a 
mass with water f ounce ossafeetida and i 
ounce soap. Hake into 120 piUa. 

4904. Sulphate of Quikine Pills. Mix 
i* ounce sulphate of quinine wi^ 1 drachm 
powdered gum-arabic, and make into a mass 
with honey. To make 240 pills, each of which 
will contain 1 grain of quinine. 



4905. ^ulnin Pills for Chronic In« 
tarmittent Fever. Mix 20 grains sulphate 
of quinia, 2 grains powdered opium, and 5 
minims oleo-resin of pepper, with suffirient 
syrup of gum-arabic Co make a inasfi. Make 
into 80 pills. Dose, 2 pills every hour in the 
morning of an expected chill. 

4906. Alterative Pills. Tako 24 grains 
blue mass, 3 grains pulverized opium, and 3 
gnins powdered ipecacuanha. Make into 24 
pills. 

4907. Vegetable Anti-bilious Pills. 
Take 54 grains pulverized compound extract 
of colocyntb, and 6 grains podophyllin (ex- 
tract of may-apple or mandrake root). Make 
into 24 pills. 

4908. Anti-chill Pills. Take 20 groins 
cbinoidine, 40 grains ferrocyanurot of iron, 20 
grains oil of black pepper, and 1 grain arsenic. 
Make np into 20 pills. 

4609. Aperient Pills. Take 8 grains 
nox-vomica, 12 grains extract of henhone, 
and 48 grains compound extract of colocyntb. 
Make into 24 pills. 

4910. Diuretic Pills. Take 40 grains 
powdered costilo soap, 40 imins carbonate 
of soda, and 20 drops oil of Juniper. Make 
into 20 pills, 

491 1 . Gonorrhea Pills . Tak 0 48 grains 
powdered cubebs, 24 grains solid balsam of 
copaiba (powdered), 12 grains sulphate of 
iron, and ZO grains Venice turpentine. Make 
into 24 pills. 

4912. Wan drake Mercurial Pills. 
Take 6 groins podophytlin (extract of man- 
drake or may apple), and 46 grains blue pill. 
Make into 24 pillfl. 

4913. Podophyllin, Aloes, and Iron 
Pills. Take 3 grams podophyUiu, 15 groins 
socotrine aloes, 15 grains extract of nux- 
vomica, 45 grains diy sulphate of iron, 10 
drops oil of cloves, and sufficient syrup of 

B m-arabic to make into a mass. Divide into 
pills. Dose, 1 pill Immediately before each 
meal. A good remedy for indigosUon, with 
costiveness. 

4914. Opium Pills. Mix 2 drachms 
opium and 24 grains soap with water, to mako 
120 pills. 

4615. Iodide of Iron Pills. Mix 1 
drachm sulphate of iron, 4 scruples iodide 
of potassium, 10 grains tragacanth, and t 
drachm sugar with syrup. Make into 40 
pills. 

4919. Compound Iron Pills. Triturate 
together 2 drachms mynh and 1 drachm car- 
bonoto of soda; then odd 1 drachm sulphate 
of iron, and make up with syrup into 60 pills. 

491 7. Compound CatbArtxc Pills. « Tak 0 
I ounce comp<mnd extract of colocyntb, 3 
drachms oxtwt of jalap, 3 drachms mild 
chloride of mercury, and 2 scrunles gamboge; 
mix with water to mako 180 pills. 

4918. Copaiba Pills. Mix 2 ounces 
copaiba with 1 drechm &csh magnesia; set it 
aside to dry, and, when tho mass is of proper 
consistency, mako into 200 pills. 

4919. Mercurial Pills. These are com- 
monly known as hZae pills. Rub 1 ounce mer*^ 
cury with 14 ounces confection of roses; 
add k ounce liquorice root, and divide into 480 

4920. CaXomel Fills. Mix i ounce 
mild chloride of mercury with 1 drachm pow- 
derod gum-ambic, Make up with syrup, into 
240 pills. 

4^21. Compound Gftlbanuizi Pills. 6 

drachma myrrh, and 2 drachms assafccUda. 
mixed with sufficient syrup. Make 240 pills. 

4922. Rhubarb Pills. Mix 3 drachms 
powdert^ rhubarb and 1 drachm soap with 
water to make 60 pills. 

4923. Compound Rhubarb Pills. 
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Ponn into a mass Trttk sufficient water. 1 
onnco rhubarb, 6 drachms aloes, J ounce 
nyriTh, and i fluid drachm oil of peppermint. 
Dmdo into 240 pilLs. 

4924. Compoimd Fills of Squill. Mis 

1 drachm powdered squill, 2 drachma ammo- 
niac, and 2 drachma ginger, with 3 drachms 
soap, Make up with sjrup into 120 pills. 

4926. Compound Storax Fills. Take 
6 drachma of storax, 2 drachma of powdered 
opium, and 2 drachms of saffron; work up to 
the proper canslatency of a pill mass. Dose, 
from 5 to 10 grains. 

4926. Sulphur Pills. Tho following 
formulce fUmiah a couT’cnient and neat method 
of administericff sulphur when this useful 
medicine is recimred to be given as an oltera- 
tiye in chronic rhouinatism and certain dis- 
eases of the skin: Take snlphur, 42 grains; 
castile soap, graln.s. Mix and divide mto 12 
pills. 1 to 3 pills for a dose, morning and 
night Or : Take BuJphtir and acetate of po- 
of each 24 grains. Make up with suffi- 
cient confection of roses into 12 pills. 1 or 

2 twice a day in scorbutic and scrofulous 
cases, and when sulphur generally is indicated. 

^27. Sulphite of Soda Pills. Dr. 
PoUi, who introduced the sulphites to the 
notice of the medical profession in certain 
blood diseases, recommends the foUuwiag 
formula: Take powdered stdphito of soda, 
grains; powdered ginger, 12 grmns. Make 
up with mucilage into 12 pills. Dose, 1 to 3 
aoon after eating. Thoso are given when tho 
stomach ia foul, and the food ferments and 
becomes putrescent. Tho sulphite of magne- 
sia, Dr. Polli 8a vs. is better Vor this purpose 
than sulphite of soda. Sulphur obtained by 
decomposing precipitated sulphido of copper, 
called orcicii sulphur^ U stated by Dr. J. Han- 
non, an EngUsa Physician, to be a most 
powerful remedy against gout and rheuma- 
tism. 

4926. Pep line and Iron PilU. Mix 
together 2 drachms 34 grains starchy pepaine, 
and half that weight of iodide of iron in 
crystals, with sufficient syrup to make 100 

S kills. Cover them with 7k d^hms reduced 
roD, and finish with sugar-coating. 

4929. Compound Taraxacum Pills. 
Take i drachm extract of taraxacum, and 10 
groins blue pUl. Moke into 10 piUs. Dose, 1 
pill three times a day. in dropsy with disease 
of the liver. 

4930. Pills of Iodide of Iron. Mix i 
troy ounce iodine with 1 Quid ounce water in 
a tmn glas^ bottle ; odd 2 drachms iron wire 
in smml pieces, and shake together until a 
clear grecu solution is formed. Mix 1 troy 
ounce sugar, | troy ounce marshmallow, 1 
drachm gum-arabic, and 1 drachm reduced 
iron, all in fine powder, in a porcelain capsule. 
Filter upon them, through a small filbsr, first 
tho grocn solution, heated, and afterwards 2 
fl uid drac h m a watc r. E v aporato o ver a w ater - 
bath with ronstant stirnng, to a mass, and 
divide it into 3U0 pills. Dissolve 60 grains 
balsam of tolu in 1 fluid druchm ether, shake 
the pills in the solutionuntil uniformly coated, 
and place them cm a plate, occasionally stir- 
ring them until dry. Keep in a well stop- 
pered bottle. ( r. A’. Pk.) Tho iodide of iron 
pills, as ordinarily prepared, crumblB by time 
and expoHuro ; bat, mode according to the 
above formula, they will undergo no change. 
This is the plan proposed by Prof. Procter in 
imitation of Btaneard's PilU. (C, S. Dis.) 



/^intments, Salves, and 

V-.' C6r3*t6S. Ointmenta are unc- 



tuous preparations, that merely differ from 
cerates in conaisteoce, being mode and ui»ed 
in a manner. Their solidly should 

not exceed that of good butter, at the ordi- 
nary temperature of the atmosphere. When 
the active ingn^ents are pulvement substan- 
ces, nothing can be more suitable to fonn the 
mass of the ointmeut than good lord, free 
from salt; but when they are fluid, or semi- 
fluid, prepared suet, or a mixture of suet and 
lord, will be necessary to give a proper con- 
siat^ce to tbe compound; in acme few in- 
stancea wax is ordered for this purpose. 
Glycerine is now frequently prescribed in 
ointments, and is difficult to mix. Suppose 
it be ordered with xino ointment, as is often 
the case, do not use ready-made sine oiutment, 
but weigh tbe proper quantity of oxide, rub 
tbe glycerine with it, aud then add tho lard. 
This mokes a good smooth ointment which 
does not (^parate. Of course, tbe same plan 
can be adopted with any other powder. If 
there be no powder, melt tbe ointment, but 
do not let it get hot, and beat the glycer- 
ine in and stir till cold ; it theu mixes much 
bettor; but still, if there be a large proportion 
of glvcerine, it will marate &er a rime. 
(S^ ’Xo. 5009, do.) unctuous preparations 
may be preventea from getting rancia, by dis- 
solriug in tbe fat a Uttle gnmd>ensoin or ben- 
zoic acid. The term cerate is applied to those 
unguents which contain wax. A number of 
these preparations are given here, and others 
will be found, by referring to the Index, under 
their respective headings. 

4932. Simple Cerftte. Melt together 
8 ounces lard, and 4 ounces white wax, stir- 
ring constantly until cold. (U. S. Ph.) 

4983. Spermaceti Cerate. Melt to- 
gether 2 ounces spermaceti, 8 ounces white 
wax, and 1 pint warm olive oil, aud stir osii- 
duously nutil cold. This is used os a soil 
cooling dressing. As soon as tho materials 
are melted, they should U) moved from tho 
Are. strained into a clean vessel, and stirred 
until cold. To facilitate tho cooling, tho ves- 
sel may bo placed in c<dd water or a current 
of cold air. This will render the prcnluct 
both whiter and finer than when allowed to 
cool by itself. Tbo operation of molting 
should be performed In a water-bath. On 
the large scale lord nr suet Is snbstitntod for 
oil, by which means less wax is requir^. 
The following is a good fonn where a cheap 
article Is wanted : Clarified mutton Huet, 51 
pounds ; white wax and spermaceti, of each 1 
pounds. As altovc. 

4934. CbilblAin Ointment. Take of 
gall-QuU, in very fine powder, 1 drachm 
avoirdupois ; spermaceti cerato (eee No. 
4933), 7 dmehmii ; mix, add pure glycerine, 
2 drachma, and rub tho whole to a uniform 
moss. An excellent application to obstinate 
broken chilblains, particularly when used as a 
dressiog. 'V^cn toe ports aro very painful. 1 
ounce of compound omtment of mils may U.i 
advontogeou^y suberituted for the gulls aud 
cerato ordered above. (See No. 5006.) 

4935. Family Salve. Take tbe root of 
yellow dock and uQDdcUoii. equal parts; odd 
good proportion of celandine and plantain, 
extract tho Juices by steeping or pressing. 
Strain carefhlly, aud simmer the liquid with 
sweet cream, or fiosh batter and mutton 
tallow, or sweet oil and mutton tallow. 
S imm er together until no appearance of the 
liquid remmns. Before it is quite cold, put 
itlnto boxes. This is one of tbe most sooth- 
ing and healing preparations for buma scalds, 
cuts, find sores of every every description. 

4936. Salve for All Wounds. Take 1 
pound hog’s lard, 3 ounces white lead, 3 oun- 
ces red lead, 3 ounces bees'-wox, 2 ounces 



black re»n, and 4 ounces common turpentine ; 
all these ingredients miiat be put together in 
a pan, and ^of an hoar; the ti^entinc 
to be put in just before it is done enough, aud 
give It a gentle boil afterwards. This is an 
excellent cure for bums, sores, or ulcers^ as it 
first draws, then heals afterwards ; it ia excel- 
lent for all wonnds. 

4937. Lard Ointment. Molt 2 ponnds 

? nrelard, add 3 fluid ounces rose-water, and 
oat them well together while hot. When 
cold, separate tho congealed fat from the 
water. This is simple lard ointment. 

4^8. Savine Ointment. Saviue tops, 
dried and inline powder, 1 drachm ; ointment 
of white wax (eimplo ointment), 7 drachms; 
mix by trituration. 

4939. 8impld Ointment of White 

Wax. Olive oil, 51 fluid ounces; white 
wax, 2 ounces ; melted together and stirred 
while cooling. 

4940. Spermaceti Ointment. Melt 
toMther 5 onneos spermaceti, 14 drachms 
white wax, and about 1 pint olive oil. The 
article commonly sold as spermaceti oint- 
ment is composed of 1 pound spermaceti, i 
pound white wax, and tram 3 to 6 ponnds 
pure lard. 

4941. Camphor Ointment. Camphor, 
finely powdered, 1 ounce; lard, 2 ounces. 
Mix. It is desipied to ripen indolent turnon. 

4942. Compound xodine Omtment. 
Mix 1 drachm iodide of potassium in very 
fine powder, with 2 ounces lard; then add i 
droenm iodine dissolved in 1 fluid drachm 
rectiflod spirit. 

Frosh fan! cannot always bo got, and os 
^ong as simple cerate is directed to be made 
with wbito wax, au already rancid body, it 
happens very often that an omtment of 
iouiuo of potassium gets yellow, instead of 
being perfectly white. A few grains of by- 
posulpnite of soda dissolved in a little water, 
added to such ointment, will have tho effect 
of tuning it snow-white. 

4943. Compound BellAdomiA Oint* 
ment. Mix 1 drachm fro ah extract of bel- 
hulonna with 7 drachms of compound icidlne 
ointment. (See No. 4942.) For diapering 
glandular tumors, Ac., which it is not desira- 
ble to mature. 

4944. Ammoniacal Ointmemt. Melt 
1 ounce each of suet and lard, in a strong 
widc-moutbed bottle; add 2 ounces liquor oT 
ammonia of specific gravity .9^, and close 
Iho bottle immediately. TLen mix, by sha- 
IJng the bottle, until the contents harden. 
Tho fat should not be heated any more than 
is sufficient to melt it, to prevent uimeces- 
sarv loss of ammonia. 

4945. Catechu Ointment for Tropical 
Climates. An astriogent omtment may be 
prepared, which is not likely to become soon 
rancid, as is the case with ointments made 
with fat. Melt 4 ounces resin in 1 pint olive 
oil; odd 1 ounce alum and 3 ounces catechu, 
both finely powdered. 

4946. otramonium Ointment. Mash 
i bushel of green stramonium, or jimson 
leaves, to a pulp (this is best done by mash- 
ing a few leaves at a time), put the pulp in 
an iron kettle over a slow fire. Add 2^ 
pounds fresh lard, and simmer to a crisp. 
Strain and box for use. Or: Take extract of 
stramonium, 1 drachm; lard, 1 ounce, and mix 
by trituration. This ointment is excellent 
for strengthening broken limbs after the 
bones have healed. It is also good for skin 
diseases, painful piles, ulcers, boms and 
scalds. It la probauly the best ointment that 
can be kept in a family for general use. 

4947. Citrine Ointment. Dissolve 
ounces meucury in 3| onnees nitric acid. Stir 
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till effervescence ceases. Heat 10) ounces 
lard to ^0^ Falir., in an earthen vessel, and 
add the solution, stirring constantly until 
thoroughly amalgamated. U. S. Ph.) 

4946. Mercurial Ointment. Triturate 
^ ounces mercuir 'wiOi 12 ounces each lard 
and suet. dfiM ifercurial Ointment is com' 
posed of 1 part lard added to 2 parts Mercn« 
rial Ointment — (,U. 8. Ph.) 

4949. Ma^etic Adepa. This is a pr6' 
pared fat used lor making mercurial ointment, 
as it will reduce 30 to 40 times its weight of 
quicksilver to salve. It is made by ponxinp 
melted Inrd, in a small stream, into cola water, 
placing the thin fragments thus obtained in a 
sieve covered with paper, or ether suitable 
apparatus, and exposing it to the tit for 3 or 
4 months. 

49 SO. Ointment of Iodide of Sulphur. 
Reduce 30 grains iodide of sulphur to a fine 

K wder, mb it with a small portion taken 
tm 1 troy oxmee lard, then add the remain* 
dcr of the ounce of lard, and mis them 
thoroughly. (U. S. Pk.) 

4951. Ointment of Borax. This is 
also called Poviado dc To^caNte. Take of 
borax in very fine powder, 1 drachm avoir- 
dupois; spermaceti ointment, 1 ounce; mix 
by trituration. lu excoriations, chaps, dtc. 
It also fonus an excel tent lip-salve. A drop 
cf Dcroli, or i drop of otto oi roses, renders it 
more agrecablo. 

4959. Glycerinated Ointment of 
Borax. To tho borax ointment, as prepared 
in the foregoing receipt, add 1 drachm avoir* 
dupois pure glycerine, using a shghUy 
warmed mortar for the mixture. ThU a 
TCfv erfeetivo ointment. 

4953. Ointment of Creoaote, or Oreo- 
aote Pomade. Take uf creosote. 1 duid 
drachm ; sperm acoti ointment ( .Vb. 494U), 
1 ounce av(»irdupoH ; triturate them together 
in a slightly warraod mortar until perteetlv 
united, and subsequcutly until near I v ooUl. 
It is used as a dre^siug {hr scalds ana bums, 
chilblains, d^c. ft is very useful in ringworm 
and somo other ekln diseases ; also as a iVic- 
tion itk facial neuralgia or tic-douloureux. 

4954. Ointment for the Itch. The 
neual treatment of itch has been noticed 
else where, and various lotions, ointments and 
pornadoii. of more or le^s value in its treat- 
ment. will be fonud under the names of their 
leading iogredientd. Horo arc two additional 
formula : 

4965. French Hospital Itch Oint* 
nont. Take of chloride of lime, 1 drachm 
aToirdnpois ; rectified spirit, 2 fluid drachms; 
rub them together, add t fluid ounce sweet- 
oil; soft-soap, 2 ounces aviordupois; oil of 
lemon, i fluid drachm; mix perfectlv, and 
then further odd common salt aud sulphur, of 
each 1 ounce. Cheap, verv effective, and 
much less offensive than sulphur ointment. 

4956. Stawesacre Ointment. Melt to- 
gether 1 ounce powdered stavesacre (staphis- 
agria), and 3 ounces lard: digest for 3 or 4 
hours, and strain. A cleanly remedy for 
itch, and for destroying body vermin. 

4957. Ointment for Baker's Itch. 
Mix well together I onnee ointment of nitrate 
of mercury (see No. 4947), and 1 onnee palm 
oil. 

4966. Venice Turpentine Ointment. 
Teuice turpentine, 2 ounces; tar, X ounce: 
butter, 4 ounces. Simmer until they are well 
mixed. This is very good for scald-head, 
ringworm, &o. First wash the head well 
with soap and water, and then apply the 
ointment. 

4959. Brown Ointment. Extract of 
henbane, 1 dmchm; yellow wax, 1 ounce; 
red precipitate, 24 dra&ms ; pure line, pow- 



dered, 1^ drachms; frotih butter. 3 ounce:^. 
Melt and mix, and odd 14 drachms camphor 
dissolved in olive oU. TbU ointment is good 
for riugworm, all cutaneous eruptions, for 
ulcers, sore lipi>, itch, cbrunic ophthalmia, &c. 

4960. Tar Oin’^ent. Tar and mutton 
fuet, e^al parts ; melt together, and stir till 
cold. This IS on excellent rem^y for scald- 
head and ringworm. 

4961. Tobacco OmtzxieiLt. Fresh to- 
bacco Leaves, chopped siuall, 1 ounce; lard, 1 
pound; boil till ensp. and strain through lime, 
used for ringworm, irritable ulcers, and other 
diseases of skin. It should be used with 
uantioB. 

4962. Salt Bheum Ointment. Mix in 
an earthen vessel, 1 ounce aqua-fortis, with 1 
ounce quicksilver; when effervescence boa 
ceased, moorporato with it 1 pound lard and 
1 ounce dissolved hard soap ; then work 
Into the mixture i ounce prepared chalk 
and 4 table- ^oonfnl spirits of turpentine. 

4963. MagfneUc Ointment. Lard, rai- 
lins out ID pieces, and fine-cut tobacco, equal 
weights ; simmer wall together, then strain 
and press out all from the dregs. This is an 
ezeenent ointment for salt-rheum and other 
skin discaAe.*^. It is also good for piles, bmis- 
c.s, anil cuU. 

4964. Baailicon Ointment. Take 10 
ounces rotiin. 4 ounces yellow wa.x, and 15 
ounces hard ; melt thorn together, stnua 
through maslin. and stir constantly until 
cool. This is the resin ointment of the JJ. 8. 
Pharmocopmia. Tho British officinal pre- 
paration contains only 6 ounces resin, and 
substitutes sfimplo ointment for the lard. 

4966. Tellow Baailicon Ointment. 
Yellow wax, 8 ounces; burgundy pitch, 3 
ounces; Yenico tumntine, 4 ounces; linseed 
oil, 10 ounces, inrst melt the resin, to 
which add the wax and the borgUDdy pitch. 
I7hen the wbolo is melted, remove from the 
fire, and slowly put in the oil. stirring well 
till it is cold. For healing cuts ahscesscs, Ac. 

4966. Black Baailicon Ointaant. 
Black baalicon, yellow was, and yellow 
resin, 10 ounces; common pitch, 5 ounces. 
Melt as before, and add 10 ounces Unseed oil 
when token from the fire. 

4967. Green Baailicon Ointment. 
Yelic»w wax and yellow resin, of each 3 oun- 
ces; Yenlcu turpentine, 6 ounces; powdered 
verdigris, 1 ounce; lard, 6 ounces. Melt first 
the resin, Ac., as before. Yeiw efficacious in 
healing cuts, abscesses, and local affecUona 
of any kind. 

4968. Saturnine Cerate. Powdered 
acetate of lead, 2 drachms ; white wax, 2 oun- 
ces ; olive oil, 4 pint. Melt the wax in tho 
oil, and add gradually the acetate of lead, 
separately rubbed down with a portion of the 
oil reserved for that purpose. 

4969. Hemlock 8 uy 6. Hemlock oint- 
ment, 12 ounces; spermaceti, 2 ounces; 
white wax, 3 ounces; melt the last two, then 
add them to tho fint, softened by a gentle 
heat. TJaed for inveterate cancerous, scrofh- 
lous, and other sores. 

4970. Green Stick Salwe. According to 
the American Irispensatory, thia is prepared by 
taking white gum torpenrine, bayberry wax, 
of each 2 ounces; melt together, strain, and 
stir till cold ; adding olive oil will give it the 
consistence of an ointment. 

4971. Black, or Healing Sa?we. 
Olive oil, 1 pint; common resin, 4 ounce; 
bees’ -wax, 4 ounce ; Yenice tuipeorine, ^ 
ounce. Melt, Tuising the oil nearly to the 
boiling point; then gradually add 2 or 3 oun- 
ces powdered red lead while on the fire; do 
not bum it; boil slowly till It becomes a 
dark brown ; remove from the fire, and add 1 



drachm pow<Iered camphor %vhen ft is nearly 
cold. This is a first-vato healing salve, supe- 
rior to most; is wonderful iu bums, acolds, 
scrofulous, fislulou^i, and all other ulcers. 
Spread on linen, and renew daily. 

4972. Bed Salve. Red lead, 1 pound; 
bees^-wax and resin, of each 2 ounces ; Uuf^eed 
and sweet oils, of each 3 table-spoonfuls; 
spirits of turpentine, 1 tea-spoonful; melt all, 
except the iiret and lost, together, then stir 
in the lead and stir until cool, adding tho 
tuipentine. Good for all inflamed sores. 

4973. Green Salve. White pine tnr- 

C sntme and lard, 4 pound each; honey and 
ees'-wax, i pound each ; melt all together 
and stir in 4 ounce of very finely pulveriaed 
venligris. This ointment cannot be surpassed 
when used for deep wounds. It proveuU 
proud flc'h from forming, and keeps up a 
Leal thy di>fliargi>. 

4974. Green Ointment. Take prepared 
■ubaceuto of uuppor. 4 clnvchm; ointmunt of 
white wax (w *Vo. 40:W), 7) drathms. Trit- 
urato tho subocetate of capper with tho oint- 
mont until they are intimately mixed. A 
mild caustic, applied to vonereai ulcers of tho 
mouth and tonsils, and to tho nicerated 6oro 
throat nf scarletina. 

4976. Cod'-Llver Oil Ointment. Molt 
together 1 part white wax, 1 port spermaceti, 
and 7 parts palo cod-livcroil. Used for 
ophthalmia, scrofhlo us sores, rheumatism, stiff 
Jomta. and some skin diseases, iuc lulling ring- 
worm. Scented with oil of nutmeg and bal- 
earn of Peru it forms nn excellent pomade for 
strengthening and restoring the hair. 

4976. Ointment for Old Sores. Red 
precipitate, 4 ounco; sugar of Ic.ad, 4 uuuco; 
Dontt alum, 1 ounce; white vitriol, i ouuco 
or a little less ; all to bo very finely pulver- 
ised ; have mutton tallow nmdo worm, 4 
pound: stir all in, and stir until cool. Good. 

4977. Bitter-Sweet Ointment. Bark 
of bitter-sweet root, 2 ounces; cover with 
spirits of wine, and odd, unsaltcd butter, 8 
ounces. Simmer and strain. Excellent for 
swelled breasts, tumors, ulcers, Ac. It may 
be MpUod twice a day. 

4978. Astringent Ointment. Tritu- 
rate 14 drachms powdered catechu with 2 
fluid drachms boiluig water ; odd, gradually, 
H ounces spenuaceti ointnieat, continuing 
the trituration until the mass concretes. This 
is an excellent dressing for sores and ulcers, 
especially during hot weather. 

4979. Neuralgia Ointment. Take 2 
drachms each of cyanide of potassium, and 
chloroform, and make into a salve with 1 
ounce lard, for external application. 

4960. Ointment oi l^ead. Take of 
olive oil, 4 pint; white wax, 2 ounces; sugar 
of lead, 3 drachms. Let the sugar of lead, 
reduced to a fine powder, be rubbed with 
some of the oil, and add^ to the other in- 

E dients, previously melted together, stirring 
m till quite cola. This cooling astringent 
ointment juay be used in all cases where the 
intention is to dry and skin over the port, in 
ecaldmg, Ac. 

4981* Zinc Ointment. Mix 1 ounce 
oxide of xmo and 6 ounces This is 

astringent, desiccative, and stimulant; an 
excellent and useful application for burns, 
excoriations, and skin mseasea attended by 
discharge. 

4983. Ckloroform Ointment for Neu* 
ralgic Pains. Mix 1 drachm chlorolonn 
with I ounce spermaceti ointment. No. 
4tI13.) This should be kept in a wide- 
mouthed, stoppered phial. 

4963. Belladonna Anodyne Oint- 
ment. Mix 3 dmchm s fresh and good extract 
of bolladuuno, 4 drachm powdered opium. 
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aad 3 ilraohras Lv<2. Fov neuralgia, ap- 
pl 7 with frictii^n for <3 to ^ minuter. 

4dd4. Aconitine Ointment. Aconitine, 
15 grains ; alcohol, 12 drops ; oliro oil, i 
drschm; lard, 1 ounce. Rul) the aconitine 
vitii tho spirit, then add the oil by drops, and, 
after it Is thoroughly mixod, pour in the lard 
rendered nearly liquid by beat; stir well 
nnUl cold. A small portion is applied by the 
tip« of tbo fingets and gentle friction, in nen^ 
ralgio and rhi*umatic atToetioDs, <tc. 

4985. Ointment for Sore Kipplea. 

Olyterme, ro^o- water, and lanniii, cqn«d 

weights, rubbed together into an ointment, 
is very highly recommended for sore or 
crat^ked nipples. 

4986. Tannin Ointment for Piles. 
Tanuin, 2 draolims; wati*r, 2 fluid drachma; 
triturnto Uigetiier, and add lard, li iacbma. 
An excellent npplicaticin for piles. 

4967. Spa^man’a Pile Ointment. 

Mix together li ounces carbonate of lead; 6 
(Trains sulphate of morphia; 1 onnee stiamo- 
Ilium ointment (see Xo, 4946); and sufficient 
olive oil to make into a salve. 

4986. Ointment for Piles. Triturate 
S grains morphia in \ ounce melted spenna* 
erti ointment (sco Xo. 49 40), until the mor- 
phia is Ui^olvcd; then add It drachms of 
galls iu impalpable powder, 13 to 15 drops es- 
Montinl oil of almonds, and stir until the mass 
is cool. 

498Q. Pile Salve. Take 1 sc m pie pow« 
dered opium, 2 scruples floor of sulpnor, sod 
I ounce of simple cerate. Xo, 4932.) 

Keep the affected parti? well anointed. Bo 
pmaent In four diet. 

4990. Salve for Sore Breasts. Take 1 
pound tobacco, I pound spikenard, i pocmd 
ofcumfrcT, and bod them m 3 quarts cham- 
ber-lyc ti(l almost dry ; M[ueezo out the juice, 
add to it pitch and bees'- wax, and rimmer it 
over a mode rate heat to tho consistence of 
salvo. Apply it to the part affected. 

4991. Iodide of Lead Ointment, An 
ointment of iodUlo of U*ad composed of 4 
parts iodidu of lead, 4 paru chloride of ammo* 
nium, and 50 of lanl la either of a yellow or 
white color, according to the manner in which 
tho so ill gre die n ts arc brought together. When 
rubbed togotber dry, the color of the mixture 
U yellow : but when the chloride of ammo* 
nium, in order to facilitate the mixing, ia flnt 
liqnuiicd in a small quantity of water before 
being added to the iodido of lead, the yellow 
color of tho latter disappears, owing to the 
formation of two colorles.s salts, the chloride 
of lend and iodide of ammonium. It ia well 
in ca$es like these to adhere strictly to the 
d i fee lions of t b o preBcrip tion . ( £ym a el > ) 

4992. Ingail’a Iodoform Ointment. 
Dissulvu t diu^iiii iudufonii in Bufficleut rec* 
tifled alcohol, and make imo on ointment 
with 7^ draenms lard. lodnfonn is extea* 
si rely and snccossfully nsod in the treatment 
of syphilitio ulcers and mpio. The above 
formula is Uie one ado^ea by !Dt. Ingalla, 
attending surgeon of the ooston city hoepitai. 

4993. Carbolic Cerate. Melt together 

0 ounces lard, and 2 i ounces white wax; add 

1 ouuco balsam of fir, and when it begins to 
cuol, Btlr iu i ounce carbolic acid. The add! 
tiou of balsam fir to this preparation corrects 
the disagreeable odor of the acid, and readers 
it :dightly adhe^ve, which is quite dcsirablo 
when used as a dressing for bums, old sores, 
&c. (AVciVo. 4006.) 

4994. Ointment of Tannate of Kan* 
guese. Mix 3 grains tonnate of manganese 
with 1 uoy ounce euld ciemu. {See Xo. 1126.) 
This is a good application for bad wounds. 

499 5 . Tartar Emetic Ointment. Take 

2 diachnis potaseio*t&rtmte of antimony, and 



rub it well into t ounce lord. This will pro- 
ducM an eruption on tbo skin very similar to 
gmidl*p<>x in appearance. 

4996. Carl^lic S&Lve. There are differ* 
ent formnUn recummeoded for this salve, con- 
taining different amounts of carbolic acid ; 
tbo character of tbo disease will determine 
which to use. The carbolic acid employed is 
the crystallized article, sold in bottles, and 
taken out by worming the latter in hot water, 
or the fluid resulting from tho crystals, which 
are melted in warm weather, or ore dissolved 
by absorbing a little water, when the bottles 
are not perfectly stopj^red. 

I. Take carbolic acid, | fluid drachm, and 
lard, 1 ounce. Triturate together in & |,H>rcc- 
lain mortar. 

II. Take carbolic odd. 1 fluid drachm, and 
lard, 3 ounces. Melt tho lard at a gentle heat, 
^<1 tho carbolic acid, and triturate until the 
mixturo is cold. 

III. Take carbolic acid, 1 fluid drachm, 
and ointment of white wax (xce Xo, 4939), 
7 drachms. Preparo as No. II. {See Xo. 
4993.) 

4997. Cerate of Savme. Moisten 3 
troy ounces savino In line powder with 
ether; pack it firmly In a cylindrical per- 
colator, and displace with ether until the 
porcola^o passes nearly colorless. Evaporate 
spontaneously to the consistence of ^nxp, 
odd it to 13 troy ounces resin corato solten^ 
by a gentle beat, and mix thoronghly. 

4998. Solphor Ointment. Mix to- 
ethor L ounce sublimed sulphur and 3 ounces 
trd. 

4999. Itch Ointment. Washed sol- 

E hur, U ounces; ^oridoof lime, 3 drachms; 

og's lard, 4 ounces. Mix and make into an 
ointment 

5000. Cucumber Ointment. Tako of 
oil of sweet almonds, 7 fluid ounces; sper- 
maceti, 19 drachms; white wax, 5 drachms; 
glycerine, t fluid ounce ; green cucumbers, 4 
pounds. Cut the cucumbers in small pieces, 
mash them in a wedgwood mortar, let them 
mooemto iu their own liquor for 13 hours, 
express and strain ; melt the almond oil, 
spennacoti, and wax togotber, by means 
of a water- bath ; add to it the strained 
liquor, stirring constantly so as to incoroorato 
the whole together. Set a«de in a cool place 
(an ice-chost preferred) till it becomes hard, 
then beet with a wooden spoon, eo as to eep- 
arate tho watery portion of tho cuenmbers 
f^om the ointment ; pour off the liquor thus 
obtained, aud tniv the glycerine with the 
ointment without tho Md of beat, by work- 
ing it with the bauds until It bec^Huee (bor* 
ougbly incorporated. Pat up iu 4 -ouuco 
jars, cover with a layer of rose-water, and 
sut ivido in a cool place. 

5001. Ointment. Lexd and 

youico torpcuUiie. 4 uuiices of each ; molt 
and add t ounce blue vitriol. Good for cows 
or sheep. 

600tf. Cmoked Hoof Ointeent. Tor 
and tallow, equal pnrU meltetl together. 

5003. Compound lUniinCunite. Melt 
together 12 troy ounces each of resin, suet, 
and yellow wax ; 6 troy ounces turpentine, 
and 7 troy ouncca flax need oil. Strain 
through mosUn, and stir constantly till cool. 
(If. S. Ph.) This preparation, also known as 
Deshlcr'e should bo kept well protoctcnl 
from tho air, as it is liable to bccomo tongh 
by exposun', ( I/. S. Dis.) 

500^ Egyptiacum Salve. Take 14 
ounces verdigris. U ounces alum, i onnee 
sulphate of copper, 1 ounce corroavc subli- 
mate, all in powder; boil over a slow fire 
with 21 ounces vinegur and i pound honev 
until of a proper consistence. Stir up well 



before using. 

5005. Egyptian Ointment. A deter- 
gent apniication for Ibui ulcers, &c. MLx by 
heat and agitation, 10 parts verdigris, 1 part 
calcined alum, 14 parts s^ong vinegar, and 

33 parts thick purified honey. 

5006. Compound Gall Ointment. 
Rub logotker 5 drachms very finely pow- 
dered gall-nuts, li drachms powdered opium, 
aud 6 ounces lard. 

5007. German Black Salve. Lard. 

34 parts; white oxide of zinc and Peruvian 
balsam, of each 3 ports; nitrate of silver, 
finely pulverized, 1 part. This formula is 
taken from the Hamburg Pharmocopmia. 

5008. To Keep Ointment from. Be- 
coming Rancid. About 3 per cent. o{ 
finely powdered gum benzoin, or a less 
quantity of benzoio acid dissolved in tbo 
latty matter by heat, will greatly retard, 
if not whollv prevent, the ointment from 
turning rnneii. 

5009. SchachFa Glycerine of Starch, 
or Plaamo. Tho use of fatty matter the 
vehicle for drugs in preparing ointments and 
cerates is sometimes open to objection. The 
remedies introdneod are frequently insolnble 
in fat, which eoDSequentlv acts to a certain 
extent in defeediug the Bkin from, instead of 
facilitating tho perfect action of tho remedy. 
Aqueous romedics are difiicult to mix with 
fat without soap or sumo otherwise needless 
addition. Another strong ob lection ia 
tendency of fatty matter to beoomo rancid 
in contact with the skin. Mr. G. F. Schoebt 
proposes a snbatitute consisting of 1 fluid 
ounce pure glycerine and 70 groins starch 
powder. These are mixed while cold, and 
then gradually boated to about 240® Fohr., 
constantly Btirrisg ; ho givea this preparation 
tho name of p!a$ma. This constitutes a basis 
whoso coDsi^ence ia good, and does cot vary 
with changes of temperaturo ; it ia solublo in 
water, and may conseanoutly be removed 
from tender surfaces with the greatest ease j 
it dissolves and thoroughly mingles with all 
materials that are solnbfe in water, and there* 
foro presents such remedies iu tbo condition 
moat favorable for absorption; and, lastly, it 
is not liable to rancidity. With plasma sub* 
stituted for fat, may bo produced preparations 
corresponding to moat oHbo cerates and oint- 
ments of tbo Pbormacopceia, but free fVom 
tbe special objections beioro alluded to. Tbo 
plasma should be kept iu n closely corked 
boUlc. Tbo following plasmas are proposed 
by Mr. vSchacht as improvements ou tho cotro* 
s^wndiiig oiutiDi'ut.-j of tho riiammcopaun. 

501 0. 5ch acht*8 Cim tburiduti F Ihm ma. 
Evaporate tho iU'i ciction of Spanish flic4 to an 
extract, and mix witli the plasma, using tho 
same proportions an laid down for caatharides 
ointment. (Sec A’o. 5017. ) 

6011. Schacht'8 UercurUl PlngmA 
Mix 14 drachms starch with fi fluid uonces 
glycerine, gradnally adding 12 ounces mercury, 
and fltirring till the globules disappear. Tht.'n 
add 5 fluid ounces glycerine, and beat to 240^ 
Fohr., constantly stimng. 

5019. Schar^ht’B Glycerijifttod Nitrate 
of tferciuy. Take 1 drachm terbasic ni- 
trate of mei cuiy, uud 1 ouuco pluBitm. 

5013. SchachFa GlyceriiiAted Iodide 
of Potassium. Dissolve 3 drachms iodide 
of potoeeium in Q fluid ouncca glycerine; 
add 140 grains starch, and heat to 240® Fabr. 

601 4, Schacht’s Glycerinated Fetro* 
leum. Rub 1 drachm petroleum with 70 
grains Btarch until qnito smooth, then odd 
gradually 1 fluid ounce glycerine. 

5015. GlyceriiiAt^ Iodine. This is 
recommended fur loss of voice, and is com* 
posed of 16 grains of iodine in 1 ounce inodor- 
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ons giyocnne. The addition, of starch to this 
ifl not atiTisable. as it ttouIQ concert the iodine 
mto iodide of starch. 

5016. Narcotic Glycerole, for external 
use. applied on lint. Take 1 part aqueous 
extract of opium, 4 parts extract of helia- 
donna, and 60 parts ^rljccrino. 

6017. Oaatharides Ointment, lufuse 
for 12 hot^ 1 ounce avoirdupois of caathar- 
idea in 6 imperial fluid ounces olive oO in a 
covered vessel. Place the vessel in boiling 
water for 15 minutes, press through muslin, 
and add 1 ounce mclte3 yellow wax, stirring 
constantly till cool. {Br. Bk.) 



P OTlltiCGS. External applications, 
used to promote suppuration, allay pain 
ftud inflammation, resolve tumors, &c. They 
are gouerallv prepared with substances capa- 
ble of abaorbing much water, aud asenming a 
pul^y consistence, so as to admit of their 



4MO aioisceneu. 

and tho heat retained by the moss. The ad- 
dition of a little lard, olivo dl, or, still better, 
glycenne, to a poultice, promotes emollient 
action and retards hardening. A fold or two 
of Imt dipped in hut water, either simple or 
medicated, and covered with a thin sheet of 
gutta-percha, or India-rubber cloth, to prevent 
evaporation, may often bo conveniently em- 
ployed instead of a poalUce. Spongio-piline 
(SM Ao. 6039) is still better for this pnrposo 
than lint. The following aro tho principal 
pouiticea, but others may bo found by refemna 
to tho Index. 

6019. Bread Poultice. Take stale 
bread in crumbs, pour boiliug water over it, 
and boil till soft, stirring it well; then take it 
ftom tho fire, ami gradually stir in a little 
glycerine or sweet oil, so as to render the 
poultice pliable when ymlied, 

6020. Slippery Elm Poultice. Take 
a suffii’iont <juuntity of pulverised slippery 
elm bark; sUr it in hot or warm milk and 
water, to tho consistenco of n pciultice. This 
is a most efBcacioue poult ico ; is of almost 
universal application, and removes infiamma- 
tion sooner than any other. If tincture of 
myrrh bo added, it is valuablo in boils, ulcers, 
corb ancles, dc. 

6021. Mustard Poultice. Take equal 
parts <d ground murttanl ami ground flax-ftee-J 
and mix them Ihoroaghly together, with 
baroly enough of water to make them of Iho 
thickness ol common paste. To pievent 
sticking, a little glycorino or sweet oil is to 
bo added. Tho oddiUon of bread crumbs 
serves to dimmish, that of a litUo vinegar t* 
lucreaso tho irritating power of tho mustard. 

6022. Strong Mustard Poultice. Mix 
the best English ground niuelard with strong 
vinegar; spread it on a piece of book or 
tarloton muslin, to provent its adhesion to tho 
skm. Wet tho part first with vinegar, and 
app^ tho poultice. 

6623. Linseed Poultice. Take of lin- 
seed, powdered, 4 ouncew ; hot water, ( pint 
Gr^UdJly spriaklo the powder into, and stir 
well with a spoon. This in good and conve- 
nient for many cajaes. It preferable to tho 
bread and milk poultice so much in use as it 
is not Ro ilabla to become brittle and hard 
whpn dry. It ia very neeful in carbuncle, 
obfltmato mflaimnation, ic. 

6024. Carrot Poultice. Take of boiled 
carrots, bnused. 1 pound ; flour, i ounce; but- 
ter, i ounce. Mix them with a sufficient 



qujmtity of hot water to form a pulp. This 
will bo found a valuable .ipplicatioo in nicera- 
ted sores and swellingR, {^rofuU»us sores of an 
imtablo kind, and many other inveterate ul- 
cers. 

6025. Poultice for Spraina and Bruis- 
es. Carbonate amm<jrua, 2 ouocea; vinegar 
2 pmts; proof spirits, 3 pints. Mix the am- 
monia and vinegar; when the effervescence 
ceases, add the spirit. For inflammation of 
the of somo standing, mix with ani- 

fieed meal, and ti>e as a poultice twice a day. 
It is al.<o valuablo for aprains, bmises, and 
other injuries. 

5026. Charcoal Poultice. Linseed meal, 
i pound; cbarcooi powder, 2 ounces; hot wa- 
ter, sufficient to give it tho necessary consist- 
ence. Or: Soak 2 onneea bread m i pint 
filing water; add to this, by degreet^, 10 
drachiud linseed meal; and, afterwards 2 
d^hms powdered fresh charcoal ; then sprin- 
kle 1 drachm powdered oborcojU on the sur- 
face of the poultice. ThU poultice ia highly 
anUsepUc; that is to say, It haa great power 
in cleansing alters and correcting a tendency 
to mortification. The power U derived fVom 
the charcoal, which ia remarkable for its puri- 
fying energy. It should be ^nentlv re- 
newed. Dr. Bird, in hia work on the medical 
u«53 of charcoal, gives nomerons proofs of thd 
efficacy of this application. Besides purify- 
ing and healing, it conteracta the o&nsivo 
smell an:^iDg from putrid sores. 

6027. Teaat PoulUce. Take of milk, 
blood-wann. 1 pint; yeast, 1 gill, SUr in 
uno ehppeiy elm bark, to form a poultice. 
This IS a go^ antiseptic and relrigcrant poul- 
tice. implied to gangrenous ulcers, it U 
moro efficacious than any others; it sooner 
arrests mo^caticn. used with proper auxili- 
aries, It is also very serviceable in other 
species of inflainmati<»n. 

6028. IndiAB Turnip Poultice. Toko 
of tho tops and roots of Indian turnip, if 
green; if drj, ^I6 roots only; simmer in wa- 
ter, and add slippery elm bark sufficient to 
form a poultice. This ^ultice is used in the 
treatment of scrofula with tho best effect. It 
is supenor to every other poultice in scrofula, 
ia a ftate of swelling and mflamination. 

6029. Potato Poultice. Bod tho com- 
mou potato, mash or bruise soft, and then xtir 
la finely pulvcrizod slfppe^ elm bark. This 

E ultico has been unod with succeas la oph- 
ilmia (inflam matiou of tho eyes) of an acute 
charactor, when other moan^ have failed. 

6080. Goulard’e Poultice. It is thus 
made: Take drachms extract of lead 

(solution of acetate of lead); recrified spirit 
of wine, 2 ounces; water, 12 ounces; bread- 
cTumb, sufficient to mako the whole into a 
proper consistence. This poultice is an oxcel- 
lent application to reduce swelUng and i nflam , 
mation, and to allay irritation. 

603 1 . Lobelia Poultice. Linseed meal, 
i ounce; sbppery elm, 1 ounce; powdered 
lobelia, 1) ounces; ginger, 1 ounce; whiskey 
sufficient to make it. Good for all inflamed 
parta, as the side in pleurisy, liver complaints, 
rheumatism. Inmbf^. 

5032. Poultice fbr a Fester. Boil 
bread in lees of etroug beer ; apply the poul- 
tice in the general manner, bos saved 

many a limb from amputation. 

6<i^. Alum Poultice. Take of alum, 
in tine powder, 1 drachm avoirdupois, and 
the white of 2 egga ; shake them together 
untii they coa^atc. Formerly much used 
in broken chilblmns, chaps, sore nipples, 
Ghionic inflammation of the eyes, Ac.f 
»lied OQ linen, and covered with a piece of 
no muslin , 

5034. Hemlock Poultice. Moke a 



S oultice of 4i ounces linseed ruealiu i pint 
oiling water ; spread on its surface 1 ounce 
extract of hem lock softened with a littlo hot 
water. Thfi an anodyne applic.-vtinn for 
imtablo aud painful caaceroas, scrofulous, 
and jyphilitic sores, tnmors, <kc. 

5036. Gout Poultice. Dissolve G 
dr^hms balm of Mecca in 16 ounces rectified 
spirit; next digest for 48 hours, 1 ounce each 
of red cinchona bark, sarsaparilla, and Rage, 
and I onnee Baffron, in 32 ounces rectified 
spirits; filter this, mix it with the solution of 
balm of Mecca, and add twice their weight of 
lime-water. Sprinkle 2 fluid ounces on the 
surface of a hot linseed meal poultice, large 
enougli to surround the affectcc part. 

5636. Soap Poultice. Dissolve 1 ounce 
scraped or sliewi white soap ia 4 pint boiling 
water, and mix with sufficient bread to make 
a poultice. This is good for scalds and 
bamR. 

5037. Vinegar Poultice. Soak broad 
ia viicgar and apply cold; for bruises, ex- 
travasations, black -eyes, <kc. 

5038. Chlorinated Poultice. Mix 

gradually 4J ounces liuseed meal with G fluid 
ounces boiling water ; add 2 fluid ounces of a 
solution of cblnrinated soda (chloride of so- 
dium), applied to foul ulcers, &v. 

5039. fipongio-piline. Thi.«^ is the 

name of u very iugenious contrivance, recent- 
ly iutruduced abroad, which may bo used 
cither a.) a poultice or as a means of fomenta- 
tion. It consist j of wool and suinll particles 
of sponge, apparently felted together, and 
attached ti> ^ skin India-rubber. It is 
about half an inch in thickness. It wfij bo 
found of great value and convenicuco for 
either of tho purposes referred to. It retains 
heat for a considerable time, and vinegar, 
lamUuum, camphor, hartshorn, etc., can bo, 
by its means, nlnccd on tho skin, occompani- 
tsl by beat ana moisture, much moro readily, 
uml with gn filler cleanliness, than by meana 
of ordinary puuiliues. 



P lAStdrS. Extemal applications that 
possess sufficient consistenco not to 
luihero to tho fingers when cold, but which 
bccomo ^oft and adhesive at tho tempornturo 
of tho human bwly. Plastera are chiefly 
composed of unctuous substances united to 
metallic oride^i, or to powders, wax, or resin. 
They aro usually formed whilst warm, into | 
pound rolls about 8 or 9 inches long, and 
wrapped in paper. When required far iifie, a 
littla in melted off the roll by means of a 
heated iron tpatula, and spread upon leather, 
linen, or bIIk. Tho less odheaivo pla»<fers, 
when spread, arc usually Rurroundoa with a 
margin of resin plaster, to cause them to 
adhere. lu the preparation of plasters, tho 
heat of a water-bath, or stoom, should bo 
alone cmpl^ed. 

6041. fo Spread Plasters. Inspread- 
iag plasters convenience requires and noal- 
ne.ss demands an un coated mai^inal edge. 
This is usually secured bv pasting strips of 
paper along the edges of* the skin or other 
material used, and removing them after tho 
spreading of the piaster is affected. It is 
jn.<t here that a practical difficulty frequently 
urifc^. The paper edges are liabfe, from dry- 
ing of tho pa^te, to a<lhero so strongly that 
either poper or ekin will give way upon an 
attempt .it their removal ; tho application of 
water will then be necessary to soften tho 
atiacbmont, and tbo fiuoj results may be ex- 
pected Co present a daubed and uncleanly 
o.ipctt. Thid difficulty may be entirely 
avoided by applying to the paste brush a 
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littlfl glycerine before the adjustment of the 
marginal str^'. (£hert). 

5042. To Prevent Plasters frozn 
Adhering to Paper. It is recommended 
to duat thcj latter over with powdered French 
cii.ilk. If a piece of thin paper, moistened 
with olive oil and then wiped drj, be laid 
over a planter, it will prevent adhesion to the 
wrapping paper. 

5043. litharge, Lead, or Diachylon 
Plaster. Talc 5 pounds litharge in very 
hue pow'der, I gallon olive oil, and 1 quart 
water. Or : 5 ounces litharge, 12 fluid ounces 
olivo oiL and 8 fluid onncea water. Unless 
the oil is fully 2^ times tho weight of tho 
litharge, tho pi a.'J tor stK>n got^ hard and non- 
ad ho?* ivo. Put tLe water and litharge into a 
perfectly clean aud well polished tinned cop- 
per or copi'cr pan. mix them together with ft 
>patula. add tlio oil, ami boil, stirring con- 
stantly imiil tUc plaster U suiBciently hard 
when thoruughly cuUl. This proceed usually 
urcupic.s from 4 lo 5 hours*. Tho operntioa 
luav bo tcHUpletod in from 20 to HO minutes 
by adding to the litharge and water i pint 
colurlesfl'yincgar, for each pound of litharg© 
euipb'ved, prvvious to adding the oil. 

5044. Mfthy*s White Lead PlaetAr. 

Boil tugutberi pound pure carbonate of lead. 

fluid nunces ollvo oil, and Ruffldcat water, 
constantly stirring until pprfw'tly incorpora- 
ted; then add 4 ounces yellow wax, and U 
pounds lead plaster; when those arc melted, 
and tho moss somewhat cooled, stir in 0 
onncea powdoroJ orris root. This Uaa appli- 
cation much used for inflamed aud cxcoriatud 
auTfaro'a, bed-snres, bums. Ac. 

5045. D eflchamp*s Plaster . Faa t o n a 

iot*a of fine linen, or iillk, to a flat 

oard; givo it a thin coating of smooth, 

^trained flour paste. When dry, apply ‘d coats 
of colorless gnlatino, made into siw with 
warm water. This is said to bo superior to 
tho ••rdinarv court planter. 

5043. Adhesive Hea in Plaster. Itcsin 
plo<stcr, spread upon muslin, forms the well- 
known Strapping or adheKivo plaster, so os- 
tensively used lor protecting raw surfaces, 

S orting parts, dressing nlcersj retaining 
ips of recent cuts and wounds in contact, 
^c. It is gently stimulant, and is thought to 
assist tho healing process; it is also employed 
as a basis for other plotters. Mix by a mod« 
erato heat. I ounce rc^in with F» onncps 
litharge plaster. (.See .No. 5043.) Or: 4 ounces 
refill, uiid 2 u uncus powdered cosLilo uuap, 
with 2 pounds lithargo plaster. 

5047. Cancer Plaster. THiite oak- 
hark, i ounces ; bruise it well, and add arine 
Buffloient to cover it. Infuse four days, boil 
It till It becomes as thick as molaues. Add 
2 ounces honey and 2 ounces strained tur- 
pentino gum. To make this plaster caustic, 
add 2 drachms white ritriob Spread on soft 
leather or linen. It may bo applied to all 
kind A of nlcora and white swellings. For can- 
cers it iy iny.'iluaUIc. 

6043. Anodyne Tlaster. llelt an 

ounoQ of ftdhesiyo plaster, or diachylon (sea 
A'c. 5043), and, whUst cooling, addadracom 
of powdered opium, and the same quantity of 
camphor, previously dissolved in a small 
quantity of olive oil. Spread on leather. 
This soon relieves on aento local pain. Or: 
Powdered opium, i ounce ; resin of the spruce 
fir, powdered, Sotmccs; lead plaster, 1 pound. 
Kelt the plaster and retain together, then add 
tho opium and the whole, tjseful for 
rheumatic pains. 

5049. Strengtheriing Plaster. Lith- 
arge plaster, 24 parts; white resin; 6 pajtj;| yel- 
low wax and olive oil, of each 3 parts; red 
oxide ofiron, S parts. Let the oxide be rub- 



bed with the oil, tho other mgredieut.'? added, 
molted, and mix the whole well together. 
Tbisiaao excellent nlistcr for relaxation of 
the muscles and wea£ne-;s of the joints arising 
from sprains and bruises. TTie plaster spread 
over leather should be cut into strips 2 inches 
wide, and strapped firmly round the joints, 

5050. Cough Plaster. OosUlo soap, 1 
ounce; lead plaster, 2 drachm.^; sol-ammumac, 
I drachm. Melt the soap and lead pbutcr to- 
gether, and add the ammoniac when tho mix- 
ture is nearly cold. This plaster must bo 
applied to the chest inunodmtely after it is 
spre^, and mm^t bo renewed every 24 hours. 
It is otlcn i>f great service in whooping-cough 
and coughs oi au a.sthmatic character. 

5051. Keaolveixt Planter. Purified 
ammoniac, 1 pound; purified mercniy, 3 
ounces; sulphuroUod oil, I fluid drachm. The 
mercury must bo rubbed with tho sulphuret- 
ted oil till tho globules di.sappcar, and the 
ammoniac, previously melted, added gradually, 
and the whole mixed together. This piaster 
h;is mat efficacy in promoting the absorption 
of glondnlar swellinm and indolent tumors. 
It U of much use also as an application to 
coma and bunions. It can be obtained from 
the apothecaty, and is usual Iy known as the 
plaster of ammoniac and merenry. 

5052. Burgundy Pitch Plaater. Melt 
together 2 pounds t-lraineti burgundy pitch, 
1 pound prepared frankincense, and 4 ouncc.i 
each yellow resin and bees'- wax ; afld 2 fluid 
ounces each olive oil and water, and 1 onneo 
expressed oil ofnnlmcg; stir constantly until 
evaporated to a prop<T consistence. 

5053. Bliater or Cantbaridas Plas- 
ter. Melt together 7| ounces ea<'h yellow 
was and suet; 6 ounces lord, and 3 ounces 
resin; when mixed, removo from (bo fire, and, 
a little before they concrete, sprinkle in ond 
mix thoroughly 1 pound very finely pow. 
derc<l cantbariiles. 

505 4 . StroQff Blistering, or Cantliari- 
des Plaster. Mix at a beat below 212^ 
Fabr., 4i ounces Venico turpentine, 3 onneet 
each of burguody pUcb and cantharide!*, 1 
ounce bees’ -wax, 4 onneo finely powdered 
verdigris, and 2 drachms each <»f powdered 
ffiURtard and black pepper. 

6055. Warm Plaster. For this plas- 
ter, take 1 port of blistering plaster, and of 
burgnndv pitch 14 parts ; mix them by means 
of s mouerate heat. Thin plsAter im stimu- 
lant, slightly irritating the skin, and isofnFe 
in ordinary coughs and whoupUig-cougb, 
sciatica, and other local pains. 

5056. Homceopathic Mtistard Plas- 
ter. For chronic mflummation, ooldt', coro 
throats, inflammations of the longs, liver, and 
bowels, spnuns, <^c. Take 1 port by uieasnro 
of mustard; 6 parts flour; and 5 of Indian 
meal. Mix the mustard in a little hot water, 
and; whan smooth, odd about 2 part i Inulirg 
water, and when all is dissolved stir in ibo 
flour, and then tho meal, thoroughly; adding 
more boiling water if necessary. Spread on n 
thick cloth double folded, to rcUun heat and 
moisture. Cover with moaqultc* netting, or 
lace, and nothing closer, sew around tho 
edges, apply tu the pnlnfhl rpot; fasten with 
bandages, and wear till dry, or for 24 hours, 
and then put on a fresh one. Continue to 
renew those for I or 2 weckii. “When tho skin 
becomes too tender, add 1 more spoonihl of 
flour and meat each. ITheu these plasters 
can no longer be borne, ase powdered ginger 
instead of mustard, nud then finish with ptajn 
Indian meal police alone. ( Legffcft.) 

5057. Best Uust^d Plaster* 
ftpipce of waste linen, and, if crumpled, 

iron it smooth; or paper will do. Procure a 
sumll quuutUy of olack mustard reed, and 



bruise it to a cnarso powder, in a jicstlc cud 
mortar or otherwise. Spread over tho linen a 
thin Rolutiou ofgmii, and i^prinklo Ihc powder 
equ.ol 1 y o ve r i t . Dry in a warm pi atu* . “IT h en 
wanted, plasters may be cut of any or 
shape; and when applied should be momen- 
tarily dipped iu tepid water, and tied over tho 
affected pert with a bandage. These plasters 
are more simple, cleanly, and effective than 
tho ordinary mustard ponllices. This pre- 
paration may bo had at tho drug stores, 
made in 3 diffenmt strengths, 1 being 
the mo<t powcrl'iil, 

5058. Court Planter. This planter 
is merely ft kind of varnished silk, and its 
manufactoro is very easy. Bruise a sufficient 
quantity of isinglass, and lot it soak in a little 
warm water for 24 hours ; oxposo it tn heat 
over the firo till Iho greator part of tho water 
IS dissipated, and supply its place by proof 
spirits of wine, which will combine with tho 
isinglass. Strain tho vrholo through a piece 
of open linen . talcing caro that tho cousistonco 
of too mixturo ah all bo such that, when ccmiI, 
it may fiirm a tromhling jelly* Extend a 
piece of block or llcsh-colured silk on u 
wooden frame, and fix it in that position by 
moans of tacks or twine. Then Apply tho 
isinglass (after it hoa boon rendered Liquid by 
a gentle hcatl to tho silk with a brush of fine 
hair (badgers^ la tho best). As soon as this 
first coating is dried, which will not be Innz, 
apply A socond; and afterwards, if tho article 
is to be very superior, a third. IThon the 
whole U dry, cover it with two or three coat- 
ings of the balsam of Peru. This is ihc 
genuine court plaster. It is pliable, and 
never breaks, which is far from being the cose 
with spurious articles sold under that name. 

5059. De Bheima* Healing Paper. 
Make a strong tincturo of capsicum -pods by 
steeping them for several days, in a warm 
place, in twice thoir weight of rectified spirits 
of wine. Dissolve gum-arabic in water to 
about the consistency of molasses. Add to 
this an equal quantity of the tincturo, stirring 
it t<mther with a small brash or a large 
oameTB-hair pencil, until they are well incor- 
porated. The mixture will bo cloudy and 
opaque. Take sheets of silk or tUsue-papor; 
give thorn with the brush a coat of the mix- 
taro; let thorn dry, and then give another; 
let that Oiy, and, if tho surface is shining, 
there is enough of the peppered gum ; if 
not, give a third coat. Tnis paper, applied 
in tho came way as ooort plater to ohil- 
bl^s that aro not broken, and buiiia that 
are not blistered, speedily relieves the itching 
and the pain. It acts like a charm, and 
offsets a rapid cure. Tho same with cuts and 
discolored oruiecj. It likcwioo oUays rheu- 
matlo pains in. tho joints. Its grout valoe is 
that^ besides acting as ordinary sticking-plas- 
ter, it abates suffering and hastens the process 
of heoliug. 

5060. Oool 07 *» Oom PlAster. la a 

piece of card, cut a round hole the sixe of the 
central portion of the eon ; lay the card on a 
piece 01 adhesive plaster, and warm the spot 
of plaster exposed oy the hole in the cord, by 
holding ft hot iron near it for a second or 
two; then remove the cord and sprinkle somo 
finely powdered nitrate of sliver on the warm 
jspot of tho plaster. TThen nold, shRlce r»lT tho 
loose powder, and apply to tho com. Two 
or three appbeations seldom fail to cure. 

5061. Carbolic Plaster. Carbolic gly- 
cerine, 34 parts by weight ; prepared chalk, 
94 parts. Mix well by kneading, and enclose 
in closely -stoppered jars. 

5062. Irritating Plaater. Rnil h>. 
getiier 1 pound tar, i ounce burgundy pitch, 
1 utuiue white pine turpentine, and 2 ounces 
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resin, finely powdsr 1 ouiico eatjh man* 
dr&kti root, blood rout, poko root, eud Indian 
uirnip. Stir these into tne meuca ur, 
bofoi'e ittmds. This plasKT, spread im mo^ 
lin and renewed dail}', will raise a scire, which 
is to be wiped with a dry cloth, to removo 
matter, <tc, The sore must not be wotted. 
This is a power! ul conn ter- irritant, for rC' 
iiuivini^ intemuL pains, and in other cao04 
where an irritating ploistor U necesssary. 



3,rrgl6S aro simplo romediea well 
V T adapted to domestic practii o in s<»ro 
throats of various kinds. According to tbo 
natnre of the ingredienta of which they arc 
made, they allay irritatiun and intlammation, 
invigorate the membrane lining tho mouth 
and throat, and promote suppuration. Tho 
particular purpose for which they arc required 
ought to bo kept in view in their preparation. 

5064. Potassa O&rgle for Sore 
Throat. Strong Baec tea, 1 pint; strained 
honey, 2 tablo-spoonms; chlorate of potosea, 
1 tea-spoonful ; mis and ns>e as often oe ne- 
ce!:;Hary, being careful to shake before using. 
..Uso poultice the throat with hops and warm 
vinegar. Brewers' yeast substituted for the 
chlorate of potassf\ makes a very cffeclnal 
gargle, 

5065. Oreirgle for Sore ThroAt. Tery 
strong sago tea, i pint ; strained honey, com* 
mou salt, and strong vinegar, of each 2 table* 
spoonfhls: cayenne (pulverized), 1 rounding 
tea-spcHinful ; steeping the cayenne with the 
sage, strain, mil, and bottle for use, gargling 
from four to a dozen times d^y, according to 
tho severity of tho case. 

5066. Carbolic Acid Gargle. Used os 
a gurgle for soro throat, ;vtt ended with foul 
breath. Tako 2 grains of tho crystals to 1 ounce 
ofwater. 

5067. Gargle for Ulcerated Sore 
Throat. TTatcr, J piiil; decoct bin of Peru* 
viau bark, i pint: sulphate of riac, 1 drachm. 
Mis. 

5068. Gargle for Inflammation of the 
Throat. Puritied riitre, 2 drachms; barley 
water, 7 ounces ; acetate of honey, 7 drachms ; 
mix tho ingrodients. To bo usetl frequently. 

506d. Gargle for General Domeetio 
Use In Sore Throat. Take 3 teo-epooniblB 
vinegar, 2 tea* spoonfuls tiiu tare of myrrh, 2 
of honey, a glass of port wine, and 3 or 4 wine* 
glasses of warm water ; mix all these ingredi- 
enta, and the -gargle is ready for use. A de* 
coction of the leaves of tne block corront 
may, with good effect, be added instead of 
tho worm water. This makes both a pleasant 
and most useful gargle. 

5070. Mucila^ous Garble for In- 
flamed Throat. Tincture ot myrrh, 3 
drachms ; mucilage of gum-arabic, 7 onneea. 
Mix. This gargle is of use in defending tbo 
parts when tho poll vft id of an acrid character. 

507 1 . Gargle for Threatened Mo rtifl- 
cation of the Throat. Tincture of capsi- 
cum, 0 dmcbms ; honey of rosc^, 3 drachms ; 
m fusion of rosos. i pint. Mix. Or ; Tincture 
of capaienra, G drnclims; itifusiiui uf Peruvian 
bark. 5 onnciM ; port wine, 3 ounces. Mix. 

5072. Gargle to Promote Suppux^ 
tion. Barley water and infusion of tinseed. 
Thid gurglo is to be used warm, It mast bo 
kant in view that this mild pargio acu by 
aotVeoing tho ports nf tho throat, anil haste n- 
ing the suppuration by its beat; and it is 
reqiibdto, thorefure, that tho temperature of 
tbe gargle be kt>pt up. 

5073. CarlMlized Gargle for Diphthe- 
ria* ToBBilitis, Ac. Curb u lie acid, 20 min- 



ims; acetic :u*ij, < drachm; bimcy, 2 Iliud 
onneos; tincture of myrrh, 2 fluid drachms; 
water, 6 fl u hi oi i nc<^. 'Tb o carl>o I ic and acetic 
acids to be well shaken ii>gcthcr before the 
other ingredients are added. (Churl€4 ^^7^- 
ttick.) 



C S/TlStlCS. Subtances that corrode 
or destroy the textoro of the skin and 

S xod bodies. Their action is commonly 
bnnuiig. Tbe principal caustics em- 
ployed by surgeons are nitrate of silver, 
ooastio potassa, eulpbato of copper, red oxide 
of mercury, and the nitric and acetic acids. 

5075. V^etable Caustic. Bum oak 
or beech wood to ashes. Make a l^'e from 
them, and aimtncr it till it becomes rather 
thicker than cream ; tho evaporatioa may be 
continued in tbo sun. Spread on leather when 
used, It ia valuable in caucers, fistulas, scrof- 
nlona and indolent ulcvn^, where thero is proud 
flesh. 

6076, Medicated Lint. Dissolve 20 to 
30 grains nitrate of silver in 1 fluid ounce di^ 
tilled water; saturate | ounce of dry lint with 
the solntion, and expose it in a saucer to the 
light and air until it becomes black and dry. 

5077. Iodine Paint; Iodine Caustic. 
Take of iodide of potassium, i ounce avoirdu- 
mU; iodine, i onneo; proof- spirit, 3 ounces; 
diaeolve by a^tation. Used ai a point in 
toBes IS woicb it is desired to apply iodine, is 
a strong form, locally ; also a casstio for 
corns, warts, Ac. ) The tincture 

of iodine of the Phartnacopceia is, however, 
more generally employed ; but it is only of 
about one-third tbe strength of tbe above. 

5078. To Prerent Iodine from 8tam- 
iag. By adding a few drops of lioirid carbolic 
acid to the iodine tmetnre, tbe laRer will cot 
eUin. According to Dr. Bogs, of the Indian 
Service, carbolic acid also renders tbe efficacy 
of tincture of iodine more certain. He re- 
commends the following formula, whenever 
ii^ectioDS of tbe latter are indicated: Alco- 
holic tincturo of iodine, 4S drops; pure liquid 
carbolic acid, 6 drops ; gij'cermc. 1 ounce ; 
distilled water, 5 ounces. In blennorrhcea 
and leucorrbceo, this mixture b said to be su- 
perior to tar- water. 

5079. Caustic for Coras. Toko of 
liqmd terchloiide of antimony and tlucturo of 
ioaine, of each 2 dracbms avoirdupois ; pntt- 
iodide of iron, 7 grains; mix. and presen'o it 
in a well* stoppered pbiid. Applied, with care. 
Two to four applications arc .said to effect a 
cure. 

5080, Conwenient Vehicle for the 
Application of Mitrato of Silwer. At 
Uxuversity College IlospiUl (London) they 
have adopted tbe plan of dissolving nitrate 
of silver in nitrous ether; it con then bo 
spread with a camers*hair brush over a sur- 
we, aud the ether immediately evaporates. 



R ubefa ci outs. Substances or 

agimts. which, when applied for a cer- 
tain tune to tho skin, occoaion a redness and 
increase of heat withont blistering. They 
act as counter-irritants. Mustard or pow- 
dered ginger, made into a pOjtte with water, 
hartshorn and oil, and ether or alcohol (when 
their evaporation is pro vented), are among 
this class of remedies. 

5082. Counter-Irritants. Snbstances 
applied to the surfacu of the body to establish 
a secondary morbid action, with the view of 
reUeving one already existing. Those best 
known dro bll.sters, mn 2 >tard poultices, barts- 
bom and oil, and liniment of ammonia. 



5083. Blistering TiS3l, «. The'<> I. 

tering eompo'‘id<«: .in' • .i[h' v to (L.- (i^m- 
mon cautharidc^ I ' *i>;' , iVr ’ ;;-f.,LDr 

cleanliiiess. efficier' , aiifl <«a. o a; ,'(HaLioD, 

and their being lc«:> ii.iljla lo produce rwebs- 
ive irritation. 

5084. Strong Blistering T'.n e. 

Powdered caniii;i:uU'.s is eih:iu.d,«d ,d- 

phimc clhor by percolatum (see So. 4\ . .'jtl 
tho rr^nl ting tincture reduced to tho an., -t- 
enco of molasses by distillation ; the ext n ot 
15 then mixed Tritli twice its welffht of ynlh.w 
wax, racked bravery gcntlo heat, and #'prcad 
on waxed cloth, 

5085. Blistering Tissue. DlgHst 3 
drachms powdered lautharides in I ounce 
ether for a day or two; ib‘rant and a<ld 4 
drachma KOndarach, 2 drachms inuj-tie, ^ 
drachm turpentine, and 10 or 12 dropn oil of 
lavender; mix and .spreod as above. 

5066. Blistering Tissue. Mix 2 parts 
acetic extract of can tb arid es, and I part 
each of rewn cerate and bees ’-was ; use os 
before. 

5087. Blistering Plaster, Tiifu>c 3 
drachms powdered cantharides in 4 ounces 
acetic ether for 8 days ; decant and evaporate 
aa in No. 50S4; then add 4 drachms resin, 
and spread on court plaster. 

5088. Management of Blisters. 
Spread the planter thinly on paper, or linen, 
and rub over it a few drops of olive oil. In 
this way tbo blUter acts speedily, and with 
less irritation than usual. 

6069. To Camphorate Blisters. M. 
Deschamp:! d'Avallon bus suggestod, when it 
is desiraldo to camphorate a blister, it may bo 
readily accomplished by dropping on iw sur- 
face a few drops of a saturated solution of 
camphor in chloroform, made by adding 
2 ports of the latter to 4 of tbo former. 



B £tlS8«3ZlS. BaUama aro semi*) (quid 
resinous substauccii, having fur tbo 
most part tho coumteuco of bouoy. Some, 
however, aro solid, and tbo grcutiT uuuibcr 
harden by exposure to tbo air am! ago. They 
are generally aromatic, Bolublo iii alrtjhnf, 
partly soluble in ether, aiul nut at all so m 
water. Their usual cunstitueuls aro r(»>iu 
and benzoic acid, mixed with a largo purl ion 
of aiimmtic csscutial oil. Sonic of tbo ^ub- 
Htauces fulsoly coUed buU.ims contain nu ben- 
zoic acid, as tbo balsam of copaiba, Ac. ; and 
many preparations, from tbe yresumpUoa 
that they pHissess balsamic qualities, have also 
received this name. 

5091. FriAr’a Balsam, or Jesuit's 

^rops. Take gum benzoin, U ouucuh; 
etramed Rturax, 2 oudcc:^; pnlvorizcd aloes 
and myrrh, each i ounce; balsam I’oru, 1 
can CO ; balsam tolu, 2 ounces ; extract of 
liquorice, 2 ounces; alcohol, 2 quarts. Let it 
st^d for 2 weeks, with occaeioDoi agitation, 
and filter the whole through paper. A gi>od 
application for wonnda and cuts; and a^ such 
was very effectual in the handa of the old 
friars. Intern ally, it is stimulant, expector- 
ant, and anti-speuimodic, and is usefbl in 
aethm^ catarrh, consumption, and lan- 
guid diculation. Dose, k a drachm on loaf 
euw. 

5092. Balsam of Horahound. Dis- 
solve 2 ounces each extract of horehound 
and extract of liquorice, in i pint hot water; 
when cold, add | pint paregoric, 6 ounces 
oxymol of squills, 2 ounces tincture of ben* 
coin, and 10 ounces honey. Mix well and 
strain through flannel. Do&o for an adult, i 
to tea-spoonfnla, accompanied by a dose or 
two of aperient medicine. 
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5093. Balsam of Honey. Balsam of 
tolu, I ounco; piirn stora:v. 1 dracbm; puri- 
fied apium, 15 graius; best houey, \ ooncea; 
rectified >mrits of wine, i pint. Digest them 
together for a veek, and strain tho liqnar. 
Tliis prescription ia of great use in colds and 
haUilual coughs, nnaccumpaoled by feverish 
aymptoms. The doso ia from 1 to 3 te&- 
spoonfuls occasionally. 

5094. Balsam Young shoots of 

fir ^eoUeoted in March), 2 pounds; rectified 
spint and water, of each 5 pmts. Brulso the 
nr*shoot$ and macerate in the spirit and water 
for 3 or 4 day-*, then distill 1 gallon. Or : Mis 
toffother rectified wpirit, d ounces ; oil of ju- 
niper and compound tincture of bentoin, of 
each I ounce: agitato well and filter. Stim- 
ulant and diuretic; also used for sprains and 
bruises. 

5095. Glycerine Balsam. This is de- 
signed to whiten and soften the skin, remove 
roughness, chaps, chilblains, and irritations 
fioin common causes. Take pure white wo^, 
I ounce; spermaceti, 2 ounces; oil of al- 
mouds, 0 ounces. Melt together by a moder- 
ate boat in a glased eortheuwaro vessel, and 
add pure glycerine, 3 ounces; balsam of Peru, 
h ounce, 'fbo mixture is to be stirred until 
nearly cold, and then poured into pots. In- 
stead of balsam of Peru. 12 or 15 drops of 
attar of roKO may be employed. 

6096. TTniversal Wound Balaam. 
Gam benzoin, in powder. 0 ounces; balsam of 
tola, iu nowdor, 3 ounces; gum storax, 2 
oaiioes; irankincimsc, in powder. 2 ounces; 
glim ijiynh, in powder, 2 ounces; socotriue 
a loan, In powder, 3 oodcc,^; alcohol. I gallon. 
Mix tUem all together and put ibom iu a 
digo^tcr, Qud give them a geutlo beat for 3 or 
4 diyn; then Htrain. 30 or 40 drops on a 
)uui;> of AUgiir may bo taken at any time, for 
fiarulimoy or pnui at the stomacU ; and luoM 
ago, wliero muiiro requires stimulation. This 
valujihlo romcily should bo kept iu every fam- 
ily ready fur u so; it cannot bo surpassed u.san 
application f<»r cuts and recent wounds, and u 
equally good f»r mau or auim&U. 

5097. Pectoral Balsam. Tinctoro of 
toll! uDd compound tincture of benjsoin, of 
each 2 ounces; rectified spirit, A ounces; 
mil. a pectoral io coughs and colds. 

5098. Anodyne Balsam. Toko of 

white soap, I ounco; opiuuj, unprepared. 2 
drju'hius; rectified spirit of wine. 9 ounces; 
dignst them together by a gentlo heat for 3 
days; then strain off the hquor, and add to it 
3 dnurbnis of camphor. This balsam is ol 
Mcrvico in violent sprains and rheumatic com- 
plaints, when not attended with inflamma- 
tion. tt must bo rubbed with a warm hand 
ou the part affected, or a linen rag moistened 
with it, and renewed every third hoar till 
tho pain abates, 

5099. Balaam of Turpentiiie. Melt 
by a gentle heat block resin, I pound; remove 
tho vessel from tho Cro and fultl oil of turpen- 
tine, I pint. 

5100. Canada Balsam. This balsam 
is the product of the Caiu^on balsam fir, a 
tree of very eommou ^owth ia Canada and 
the State of Maine. 'When fresh, it has the 
consistence of thin honey, an agreeable odor, 
au acid taste, aud a pale yellow color, nearly 
white. It should be perfectly transparent, 
and soluble in rectified oil of turpentine, with 
which it forms a beautiful glass v and color- 
less varnish, which is much used for preparing 
a semi-transparent copying-paper. A fiteti- 
lious kind is sold, but is wholly deficient of 
some of the moperties of the genuine balsam. 

5101. Factitious Canada 
Dissolve 3 pounds of clear yellow resin in 1 



gaUon of oil of turpentine ; then add { pint of 
pMe linseed oil, and i ounce each of essence 
oflemoQ and oil of rosemary. 

5102. Factitious Balsam of Tolu. 
Dissolve orange shellac and gain benzoin, of 
each 1 pound, in coarse powder; in rectified 
spirit. 5 pound.^ (in a close vessel) ; filter and 
disttii ou the spirit until tho residuum has a 
pn>per c»»n««teucc, then add a few drops of 
the oiLs of cassia aud nutmeg, dissolved ia a 
little essence of vanilla. Or : Take of balsam 
of tolu, 4 ounces; whito redo, 16 ounces; 
sheep’s saet, 14 ounces, or (>ufficient to mako 
it s<dl enousrii, according to climate or season. 

5103. To Betecst Factitious Balaam 
of Tolu. The genoino balsam is perlcctly 
soluble in alcohol, forming a transparent so- 
lution. Bv exposTiTo to the air it Imomes hard 
and brittle. It la frequently adulter^ed, in 
which case it has a weaker smell, is less solu- 
ble in alcohol, and the tinctnre formed with 
that ilnid is opaque, 

5104. Facetious RAln-m of CopaibiL 
Powdered gum benzoin, 4 ounces; caator oil, 
1 gallon; yellow resin, 3 pounds; balsam of 
Canada, 2 pounds; oil of juniper, 2 ounces; 
oil of saviae, 1 ounce ; esseuccs of orange and 
lemon, of each i mince. Melt the resin, (hen 
odd a litlle of the castor oil and the powdered 
benzoin, and withdraw tho boat; when well 
mixed add tho remainder of Iho castor oil, 
.'uid. when ucarly cold, tho essences; mix 
well, ojul filter lliroasb a Canton flannel bag, 
adding a little roarncly powdered charcoal. 

5105. Imitation Balaam of Copaiba. 
<»f Canada. 8 (Hiunds; yellow re^fin. 2 

S K)iinds; castor oil. 3 |Humd$; oU of juniper, 

' ounce; essential oil of almonds, 15 drops; 
oil of Kftvine. 20 drops. As above. 

6106. Beducea Balaam of Copaiba. 
Balsam of copaiba, 4 pounds ; coator oil, 3 
pounds; mix. Or: Balsam of copaiba. 7 
pounds; ciuU»r oil. 4 poundn; yellow rumn. 2 
pounds. Or: Iik]ual parts of bal^am oi* co- 
paiba and balsam of Cauoda mixi'd together. 
Or: To the add 2 pounds of Venice tur* 
pen tine . Or : Balsams of Cunuila am I co(ku bo, 
and nut or coistor oil, efiuai parts. Or: Co- 
paiba, 7 pounds; nut oil. 3 pounds; yellow 
rosin, 2 pounds; bolrtom of Canada, 1 pound, 
Tho above arc tho forms for the reduction of 
copaiba balsam, that havo from time to time 
been circulated ui the drug trade. For the 
mode of distinguishing such compounds from 
tho pare balsam, see next receipt. 

5x07. To Detect Factitious or 
duced Balsam Copaibai. Cb er uUic r recom • 
mends tho following test: Place a drop of the 
balsam on n piece of unsized paper, and heat 
it until all the essential oil uo expelled; it 
ohonld then form a semi-transparcDt, well- 
defined spot; bub if the balsam has been 
adulterated with a fat oil, it will be suironndcd 
by on oily areola. According to Plonche, tho 
pure bals^, when shaken with liquid ammo- 
nia spocific gravity .965, becomes clear and 
transparent m a few momenta. Tigno says: 
2i ports pure balsam with I |>art liquor of 
ammonia, form a transparent mixta re, which 
may be heated to 212^ without becoming 
opaque. Boiled with 50 times its weight of 
water for 1 horn, it should lose at least half its 
weight. 

Dr. Hager recommczuls the following sim- 
ple mode os very reliablo for detecting adulter- 
ation of copaiba balsam with tnrpentine oil : 5 
or 6 drops of water and about 1 drachm of the 
balsam are mixed in a small porcelmn dish 
with aa much litharge os will make a thin 
ointment. This mass, at the common sum- 
mer temperature, exhales tho characteristic 
odor of oil of tmpentine. even if tho balsam 
ia adulterated with only 10 per cent, of the oil. 



6108, Factitious Balaam of Peru. 
Balaam of tela, i pound ; gum benzoin, 3 
pounds; liquid sti)vax, 1 ounce; sufficient 
rectified spirit. The gum benzoin in coarse 
powder is dissolved in a little of the spirit, 
and then mixed up with the balsam of tolu 
and etorax, adding as much spirit as is neces- 
sary to reduce it to a premer consistence. 

5109. Beducea ^Balaam of Peru. 
Balsam of Peru, 3 pounds; balsam of tolu, 2 
pounds; rectified npirit enough to reduce it to 
a proper consistence. As above. Or: Bal- 
sam of Peru, 3 pounds; gum benzoin dis- 
solved ia the least qnantity of spirit possible, 

1 pound. As above. 

5110. To Detect Factitious or Be- 
duced Ttel?vtTn of Peru. Genuine bol.-^am 
of Peru should possess the following charac- 
terisUce: It should havo a consistence and 
appoarance resembling molasses, and au aro- 
matic odor between that of benaoiu and va- 
nilla. It should bo entirely soluble in alcohol. 
It should undergo uo diminution in volunio 
when agitated with water. 1000 parts of the 
balsam should saturate exactly 75 grama of 

urn cry stal ) ized carb (mat 0 of so'da. ! ts spcci- 
0 gravity should not bo leas than 1.150. nor 
more than l.IOO. 

5111. Factitioue Balm of Gilead. 
AUo called Baumo flo In- ^ccqur. Gmn 
benzoin, 1 pound; rcHln, 4 pounds; oil lemon, 
XDMmary, e&raway, of each 4 ounces; alcohol, 
sufilci cut quantity, till of prapor conaUienco. 
Ur: 4 ounces gum buii^soin may bedissoived 
liy hodt ill t p<iimd (^rnuJa balKsm, and to 
lb<! mixture, wilt'll cold, i ounce eiu:b of the 
oils of rosimiary, Uumm, and oi^sxia, added, 

5112. Hoffmaan’e Life Balsam, found 
in C(Mjiinental Phurmacopmias under t be naiDO 
MUtura ofcofio-bftlm/uicn, ami other titles, is 
prepared as follows : Take 1 fluid ounce each 
of tho oils of lavender, doves, emnamou, 
thyme, lomou pool, and niaco; 3 fluid uunres 
each oil of liergmnol uad balj^am Peru; ami 5 
pints alcohol. The oils and balsam are grad- 
ually added to tho alcohol, tho whole weU 
shaken and allowed to rest for a fow days in a 
cool place, when it is filtered and readv for 
use . D j fli? re nt E uropean Pharmac oproi as Vary 
from each other somewhat in tho, proportion 
of tbooils. 

6113. Nervine Balaam or Baume 
Nerval. ExpntsseU oil of mace, and pre- 
purt'd ox-marrow, of each 4 otuices' melted 
together; oil of rosemary, 2 drachma; oil of 
cloves, 1 drachm ; camphor, 1 drachm ; bal- 
sam of tolu, 2 drachms; the last two dissolved 
in rectified spirit, 4 fluid drachms; aud the 
whole stirred till cold. 

5114. Balsam of Sulphur. Boil to- 
gether in a vessel, lightly mvprpd, 1 p>trt flnw- 
erg of sulphur and 4 parts olive oil, until 
they assume the consistence of » thick b^- 
&am. 

6116. Balm of Bakasiri. Oil of rose- 
mary dissolved in common gin. 

5il6. Balsam de Kalia. Gum benzoin, 

2 ounces; gum aloes, 1 ounce; alcohol, 2 pints. 
Mix. 



T OdIcS. Medicines that increase the 
tone of tho muscular fibre, and impart 
vigor to the system, The principal mineral 
tonics are iron, zinc, copper, silver, arsenic, 
bismuth, mercury, and the mineral acids. The 
principal vegetable tonics are cinchona or 
Peruvian bark, cinchonine, qniaine, the vege- 
table bitters, and some of tne aromatics. Of 
the abovo, iron, bark, and its preparations, and 
the aromatic bitters, aro those g*^nerolly em- 
ployed, and which prove most geni^ to the 
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constitutiou. 

5119. Stomachic Elixix. Par© ofF the 
thia ynlJow rinds of G large oranges, and puc 
them in a quart bottle ^-ith 1 ounce genuan 
root, scraped and sliced, aud i drachm coebi- 
neal, Pour over these iogredu nta a pint of 
brandf; shako the bottle well r>eTerof times 
during that and the following day; Jet it 
Bland 2 days more to settle, and dear it otf 
into bottles for use. Take 1 or2toa-spoonfnh 
morning and afternoon, in u glass of wine or 
in a cup of tea. This elegant preparation is 
a Ino^t valuable tonic. 

6110. Stomachde Elixir. Ge uti on mot, 
2 ounces; bitter orange»<, sliced, 1 ounce; Vir* 
gin in suakc-root, 4 ounce. Brui*e, and infuso 
(or *J days iu 1 pint of brandy; then add I 
pint of water. A wino-gIa?<Kful to bo taken 
occasiimally. Good for datulency, indigestion, 
want of apneliii*. 4tc. 

5120. Torvic InfuBion. Gentian root, 
elircd. 4 ounce; dried urauge pod, bruisecl, 
coriander seeds, bruised^ of each 1 dmhin ; 
1)oiUog water, 12 onnees. Macorato for an 
hoar in a lightly covered vesMe!. and strain 
the liquor. This infusion often must bcue* 
ficiolly employed In general debility, chronic 

5 onU imli^Htioa, and other ailments. The 
oso is from 1 to 2 ounces taken d or 4 times 
a day. 

6121. Infhalon of Calumba. Calumba 
root, t draobin: boiling water. 4 pint. Ifoco* 
rate for 4 hours and strain, adding oflcrwarda 
4 ounce of spirit of cinnamon. Thn dose is 
11 or 2 ouDcoH. It is an oxcoUoat tonic, and 
is held in high esteem by many eminent pby« 
aicians, who employ it iu tho latter i^tage of 
diarrhisa, bilious intermittent fever, and puer« 
poral fever. It U also a good preparation for 
allayiug tho nausea aud vomiting which often 
Bcoompany pregnancy. 

6122. Oraa^ Tonic. Orougo peel, 1 
onnee; cbaniomilu (lowers, 14 ounces, and a 
little ginger. Put in I plot of boiling water. 
Add 4 a wine-glassful of brandy. Take a 
wine-glassful at a time. 

6128. Spackman*4 Tonic and Nervine 
Kixture. Tak o 4 drachm suip h at© o f quinine , 
6 grains tanuin, 1 ounce gitigcr syrup, G 
drachms fluid extract of Talcrian. and 3 
drachms compound Uncturo of cardamoms. 
Dose, a tea* spoonful 4 times a day. 

6124 Tonic Aromatic Mixture. Di* 
reet in a close vessel for 3 days, agitating 
creqaently. 1 ounce powdered pale cinchona 
bori, 3 drachms powdered columba root, 2 
droohms bruised cloves, and i onnea iron 
filings in 16 fluid ounces peppermint water ; 
atnia, and add 3 fluid ounces compound 
Uncturo of cardamoms, and 3 fluid drachms 
tincturo of orange peel. Dose, 1 or 2 table- 
Bpoonfuli or more, 3 or 4 limes a day. 

6125. Tonic Pillfi. Extract of gentian, 
2 ftcmples ; sulphate of iron, 16 grains; sal- 
phato of quinine, 10 gmin:^. ilix, and form 
into pills. Take 1 pm three times a day. 

6126. Tonic Tincture. Peravian bark, 
braised, 14 ounces; orange pcol, braised. 1 
ounce ; brand r, or proof spirit, 1 pint. Infuse 
10 days; shaKO tho bottle every day. Pour 
off the liquor, and strain. Take a tea-spoon* 
fhl in a wine-gUvssful of water twice a day, 
when you feel languid. 

6127. Decoction of Red or Peruvian 
Bark. Bruised red bark, 1 ounce ; water, 1 
pint. Boil for 10 minutes in ft covered vessel, 
and strain the liquor while hot. 

6128. Infusion of Red or Peruvian 
Bark. Red bark, braised, 1 ounce ; boiling 
water, 1 pint. Macerate for 2 hours in a cov* 
ered vessm, and strain. This is of great use 
in conv^osccnCQ from acute diseases. It con- 
t^s a considerable amount of the febrifuge 



and strengthening qnaUtacs of tho qntmne. 

5129. Dr. Thompson’s Bitters. Bub 
mony bark, t port ; poplar boik, S parU. Boil 
in water Fufhcleut to strain 24 gallons of 
water from a pound of the bark, to which 
add sugar, 34 pounds ; nerve powder, 24 oun* 
cos; while hot, strain, and add bo^t Malaga 
wine, 34 gallons; tinctoro of meaduw-fera. 1 
quart. A less quantity may bo made by 
obsorvlng the proper nropoitions. Dose, from 
half to a wine*glassnil twice a day. These 
bitters are excel feut. They are sure to correct 
the bile, and create an appetite by giving tone 
to the digestive powers. 

Anodynes. Medicines which allay 

psiiu. Some act by octutdly aging 
[Kuu; others by inducing sleep ; a Uiinl 
give cose by Ktupefying the senses, or le.'Utcii- 
ing the susceptibility to pain. Among tbo 
principal anodynes are opium, morphia, cam* 

E »hr>r, ether, chloroform, nitrous oxide or 
auffhmg gas. <tc. 

5131. Anodyne Powder. Opium, 4 
ounce; camphor, 3 drachms; valcriau, 1 
ouuco; caycuno pepper, 1 ounce. Put tho 
opium and camphor iuto a close bag; place it 
on the oven top to harden. Powder ami mix. 
Take i tea-spoonful at a time. Most viUna- 
bio in colic, cramp, and severe pains. 

5132. Anodyne Substitute for Opium. 
Take 2| drachms each tincture of lupuliuo 
(bops), and Uncturo of henbane ; 5 drachms 
camphor water. A tea* spoonful of tbo mix* 
turo may bo given every 2 hours in cases 
where opium cannot be administered. 

6133. Anodyne CigM. The leaves of 
tho belladonua (deadly mgbtobade), 4 pans, 
moistened with 1 part tincture of opium, dried 
and mafic into cigarettes of 1 drachm each ; 
or tho leaves atone, tvitbout the addiUon of 
opium, form an effective anodyne in trouble- 
sumo coughs, tooth-ochc, sure Ibroat, dc. 



T^iaphoretics. Medicines that 

■ Im rcnso the perspiration. Those that 
produce this effect m a powe^ul degree am 
generally called endorifics. The principal 
diapboreticK are warm dilnenU, as gruel, tea, 
barley-water, dc. ; salts of tho alkalies as tho 
citrates c>f putassa and soda. nceUtc and car- 
bonate of ainmonia. sal-ammoniac, nitre, dc.; 
preparations of aotlmony. os tartar emetic, 
ant]monial powder, dc. ; also Dover's powder, 
optom, camphor, ipecacnanha, alcohol, wine, 
dc. The use of maphoreHcs is indicate<l in 
most diseases occompaaied by fever and a 
dry skin. 

lS135. Balm Tea. Balm leaves, 1 onneo ; 
finoHDgar, I spoonfnl; lemon juice, 1 ounce; 
infused in a pint of boiling water for 20 min- 
utes. This forms ft useful drink in c<dds or 
fevers. Or it may bo made just like common 
too, without the lemon. Let tbo patient 
drink it frequcutly, especially the last thing 
at night, and keep himself warm during the 
pervpirarioD- 

5136. Herb Drink fbr Fevers. Infuse 

1 ounce each of balm, elder-flowerv, marsh- 
mallow, speonuint, and arnica- flowers, with i 
ounce anise- seed, in boiling water. 

5187. Fever Mixture. Mix 2 scruples 
uitratu of potash with 3 drachms sweet imirits 
uf nitre, 3 ounces solution of acetate of am- 
monia, 44 oRuccs camphor water, and 2 
drachms lemon 9yrap. Dose for au adult, 

2 table-spoonfuls ovesry 4 hours. Children iu 
proportion. This mixturo is excellent where 
tho fever aflwts tbo head. 

6138. Infusion to Produce Sweating. 



Infnso 1 ouiK'e plciiri-^y root for oO mi miles iu 
14 pints water. A toji- spoonful taken warm 
as often 05 the Ktomocli will bear it. 

6139. Boneset Tea. luftise 1 ounce 
bouc.^ut iu 1 pint builiug water for 30 minutes. 

A wine- glassful os hot as possible every half 
hour will produce a profnsn porspimtion. 

6140. Blessed Thistle Tea. The 
leaves of the blesscid thiatki prepared siml 
administered in tho way os bones ct (.vw 
Iasi rtfccipt). but not sufficient tu produce 
nausea, will have a similar effect. 

6141. Febriftige Wine. Tho follow- 
ing mixture is highly recomincndcnl fjr fever 
ftnd ague: quinine, 2 T> grains; water, 1 pint; 
Epsom salt-j, 2 ounce brandy, I gill; sul- 
phuric acid, 12 drops ; loaf RUgar, 3 ouucee. 
Color with tincture of red sau odors. Take a 
wine-glaspftil three Umes a clay. 

5142. Sweating Drops. Take of cam- 
phor, saffron, ipecacuanha, opium, and Vir- 
ginia snake- root, 4 ounce each ; Holland 

14 pintfi ; infuse 2 or 3 days. X wonder- 
fully eflicacioua cure for fever and ague, after 
suitable evocuants. Dr. Beach says he finds 
this the best medicine for fever and ague of 
any with which he is acquaintccl. In two 
coses this tincture removed the paroxv.sms 
where oth e r rem edi<i s fai led . 

5143. Spirit of Mindererus, or So- 
lution of Acetate of Ammonia. Take of 
diluted acetic acid, 2 pints; carbonate of 
ammonia, in powder, a snffldcnt quantity. 
Add the carbonate of am mum a gradnally to 
the acid, until it U saturated. Thfs h ;i valu- 
able diaphoretic, and is much employed in 
fevers and inflammatory diseases. 

6144. Houaeleek for Fevers. It is 
oaed as a cuollug application to sores, ulcers. 
Ac. The juice mixM with creaiu U good for 
inflamm&Uun of the eyes, aud erysipelas. 
Taken inwardly it is eoud for fevoM, cooling 
them down wonderfully. First give a pur- 
gative to clconso the sumach and bowels; 
then bnii&e the bou.seleek ; adding to the juice 
its weight in lino sugar to form a syrup. A 
table- spoonl’ul every 2 hours. Drink btUm or 
catnip tea. This receipt is worth gold. 

6145. Sudorific, or Fever Powder. 
Crawley root, 1 ounce ; lobelia herb, i ounce ; 
pleurisy root, 1 ounce ; skunk cabbage, 4 
ounce. Powder, and mix them togotbor. 
Dose, ftom ^ to 4 tea-.^poonful every one 
bonr and a half till perspiration is produced. 
It may heaven in balm or common tea. In 
fevers, iQ&mmations. infiuonjia, and colds, 
this powder Is invaluable. It subdues irrita- 
tion, corrects the pulso. improves respiration, 
and promotes sound natural sleep. It is sure, 
if propel ly odministoreO, to arrest a fever. 
Keep It in a bottle, well corked. 



D lHT6tiCS. Medicines which pro- 

mote tho secretion of urine. The priu- 
opal diuretics aro aqncous fluids, which act 
by increasing the watery portion of tho blood, 
and certain Rubstimces which promote the 
secretion of urine, by stimuloting the kid- 
neys. Among tbo toraicr may bo dossed 
nearly all aqueous liquids, os most of them 
prtHluce diuresis, if tho skin bo kept c<^oi. 
Among the latter may bo menUoned the ni- 
tTftte, acetate, and bitftrtrato of potassa;oils 
of juniper, turpentine, cojeput, and copaiba; 
dilute spirit and sweet spintd of nitre; decoc- 
tion of common broom, Ac. 

6147. Diuretic Drops. Ticctura of 
kino, 4 ounce ; haL^am of copaiba, spirt tB of 
turpentine, of each 1 ounce ; sweet spirita of 
uitre. 2 ounces; queen uf the mcftoow, 1 




OF CHEMISTRY 



307 



DICK'S ENCYCLOPEDIA 



GRANDDAD'S BOOK 



imni'i'. Mix, and add I i\uple of camphor. 
Take iiparir a tca-<pcjnnlm ia mucUaj^. 
Hofit valuafiln for KcafOing urine, inflamma- 
tion of the kidneys, Ac. 

6148. Diuretic InAision* Parsley 
s«C(la, ^ oanco; cleaver:*, J ounce; burdock 
seeds, j ounce ; coolwurt, f ounce ; spearmint, 
^ounco; juniper borrio a, f ounce; linseed, | 
ounce ; gum arabic, J ounce. Pour upon 
these 2 quarts bniling water; infuse 2 or 3 
hour?, covering tho vessel. Strain, and add 
i pint of beat gin, 4 ounces of honey, and 3 
I !il)Io* spoonfuls of slippery elm. This is a 
most valuable diuretic; it is cooling, allays 
all urinary affection?, gravel, scalding of 
urine, and causes au easy and sufficient flow 
of the same. 

6149. Diuretic Pills. Calcined mag- 
nesia. L drachm; solid! ded copaiba, 2 ounces; 
extract of cubebs, I ounce; oil of turpentine, 
4 drops ; oil of juniper, 6 drops ; form intc 
3-grain pills. Take 1 or 2 a few times a day. 
A VO reign remedy for diseases of the kid- 
uoys, bidder, urethra, gravel, whites, and ve- 
nereal complaint.?. 

5150. Buchu Leaves. They are diu- 
retic and tonic, and a most valuable remedy 
in rheumatism, irritable bladder, graret, Btric- 
ture, Ac. They am given in mfasion and 
tincture, Infuse 4 ounce of leaves in i pint 
of boiling water, for 3 or 4 honrs. A wino- 
glaKHful for a dose 2 or 3 timcfl a day ; or 
frtim I drachm t(j J ounce of the tincture. 

5151. Compound Spirit of Juniper. 
StimnUint and diuretic, administered in i coses 
<tf2 to 4 drachms. TbU spirit, when mixed 
with 2 oT 3 times its weignt of proof spirit, 
makes a fair imitation of Holland gin. Take 
IC> ounces bruised jumper berrieH. 2 onneea 
each of bruised caraway and fennel. I ^Uon 

t roof spirit, and about 1 quart water. DistiU 
gallon. The wholesale preparation (e a 
Btdutinn of 2 drachma oil of juniper, i drachm 
each of tho oil a of caraway and sweet fennel, 
in 5 quarts prcwif spirit. If not clear, filter 
through magnesia. 



E lectuaries. Thes« are chieBj 
mixtures of vegetable substances com- 
bini’d with sy^p or honey, so as to be of a 
moderate consistence, neither liquid nor solid. 
The object of such preparations is to eecnre a 
vehicle by which medicines may bo adoiiuls- 
tered. so that thoir taste may bo covered 
by tho mixturo with which they are com- 
bined. 

5153. Aperient Electuary. Cream of 

lurlar, 1 ounce : milk of sulphur, 1 ounce ; 
sub- borate of soda, 2i drachms; B3mip of 
ging<*r, of sufficient quantity to give tho re- 
quired consistence, Tho dose is 1 or 2 toa- 
'^pooiifuis at bodtime. This will be found a 
mild and uxcoUent laxative, and often Is of 
great iiso in utorino olMtructions. 

6164. Lenitive Electuary. The mode 
of prupivriug this electuary is the following: 
Take of the bodC bcnna leaves reduced to a 
fine powdor, 4 onnrc'i; pnJp of prunes, I 
pound ; pulp of va.?sia, i pound ; pulp of tam- 
arind:<, 3 uuucoh; m<ilas?es, 1^ pints; e*»entiai 
oil of caraway, 2 drachma. Boil the pulps 
with tho mulaHses to tho consistence of honey, 
adtl tho Houna, and when the mixture u 
nearly cold, add tho oil of caraway, and. 
lastly, mix the compound thoroughly. This 
pr«‘parationis a mild aperient, suited to consti- 
pation from whatever cause. It is admir- 
ably suited to children and delicate persons. 
Dnit^ with an equal quantity of flowers of 
snlphnr, it ie an ^mirablo remedy for piles. 



Dose, &om 1 to 3 tea-spooafuls at bed-tinu*. 



F omentations, in domestic 

practice hot fomentationa are. although 
a simple, yet a very useful remedy for allay- 
ing pain, relieving Irritation, relaxing and 
removing spasms, and inducing not only 
local, but oven generel perspiration. Cloths 
dipped in very hot water, wrung ont and in- 
etantly applied on the scat of the pain, will be 
frequently of very great service. But ia 
some cases it adds to the efficacy of the appli- 
cation to employ 8ui>stances »»^9siug nredi- 
cai properties in addition to ^o mere applica- 
tion of neat. In cverv process of fomentation 
there should bo two flannels, each ('say) three 
yards long, with the ends sewed together, to 
admit of ^e boiling water being wrong ont 
of them, and the one flannel should be got 
ready whilst the other U applied, 

5 £56, Anodyne EomentatioiL White 
poppy beads, 3 oonces; elder flowers, i 
onnee; water, 3 pints. Boil until the liquor 
la reduced to } of Its original quantity, and 
strain It; 2 or 3 tea-spoonfuls tincture of 
opium or laudanum, and 30 drops tincture of 
cayenne, may in some cases be added to it. 
This fomentation relaxes spasm, and relievos 
acute pain. 

6157. FomefitAtioii for Ordmary Oc- 
CAfions. Dried mallows. 1 ounce; chamo- 
mile flowers, dried, | ounce; water, 1 pint. 
Boil for i hour, and strain the liquor. 

6158. Streagthening Fomentation. 
Decoction of oak bark, 2 pints; alum. 3 
drachma. Uix. This ia a j^werful astrin- 
gent, and ofren of great use when applied 
to weak parts. 

6159. Arnica Fomentation. Flowers 
of arnica, 2 oonces ; rue leaves, 1 ounce ; 
boUlM water sufficient to strain fi fluid oun- 
ces ofinfosl on after an bourie maceration at 
nearly boiling temperature. Used in contu- 
dons, especially as an application to black 
eyes. 

5160. Stimulating Fomentation. 
Cayenne pepper, 3 ounces; mustard seed 
^t braided , 2 ounces ; whiskey, 2 quarts. 
Bimmer all together a few minutes. Excel- 
lent external application in cholera, pardysis. 
palsy, rheumatism, Ac. A less quantity 
may be made. 

Alt V6S. Medicinea which effec t 
some alteration in the nature or the 
qaall^ of the vital action, and occasion a 
change in the b^it or constitution, estiUjlish- 
Ing me healthy funcUona of the body with- 
out producing any Rensiblo evacuation by 
pcnqnration. vomiting, or pniging. Tho pre- 
parations of mercury and iodine, when pro* 
porly administered, are among tho most 
usetui and generally cmploved alteratives. 

5162. Alterative PilU. Lobelia seeds, 
2 drachms; mandrake. 2 drachms ; blue flag. 
2 drachms; blood root, 2 drachms; cayenoo 
pepppr, I drachm; gom ptiaenm, 2 drachms; 
extract of dandelion, C drachms; oil of pep* 
permint. 3 or 4 drops; finipio syru^ to form 
into pills. Dose. 2 pills twice or thrice a d.ay. 
These pills ore of great sorvioo in bilious and 
liver complaints, diseased joints, boils, car- 
bo ncles, cutoncons eruptions, scrofula, syph- 
ilis, Ac. 

5163. Alterative Syrup. Tinctore of 
cayenne, i onnee; tincture of lobelia and 
tincture of mviTb, of each2 ounces ; molasses, 
\ pouniL Mix. A tea-spoonful 2 or 3 times 
a day. looted for its effectual cure of enta- 
neons sores, boils, indigestion, and some 



idmmic complaints. 

5164. Dandelion Alterative. A nse- 

ful alterative medicim*, especially in cases 
where tho fanctiou of the liver is at fault. 
Dose, fluid extract of dandelion , a dessert- 
spoo^ni, twice daily, with or without a little 
water. 

5165. Blood Maker and Purifier. 
Mix i onneo sulphate of maugonesO' with I 

S * It water. Duse, a wine-glassfbl 3 times a 
y. This can be used in the place of iron 
tonic, or in connection with it. 

5166. Pancoost's Alterative and 
Tonic Pills. 1 scruple extract of Ignacia 
amara (the bean of St. tenatius), drachms 
bromide of potassa. § drachm .^acch.irico car- 
bonate of iron, 1 scruple piperiuo, and 1 scra- 
pie extract of henbane, ilake into 60 pills 
and take 2, fifteen minutes after each meal. 



E metics. Medicines which induce 
vomiting. Tho principal emetics are 
ipecacnanhtv add tartar! zed anti atony, and 
their preparations; and tho sulphates of zino 
and copper. Ipecacuanha is usually odminis- 
terod m substnuco or infused in wine. The 
use of tartar emetio and antimonial wine is 
generally followed by nausea, relaxation of 
muscular power and of the circulation. Sul* 
phato of xmc octa promptly and onergeticnily, 
and its effec U cease as soon os ejected from 
the Btomoeb ; hence it 1 b employed to eject 
poison. Sulphate of copper is moro vuilcnt 
and disagreeable, and its intense motnllie 
taste ia a great objection to its use. The 
operation of emetieu U powerfully promoti'il 
by drinking copiously ol dilumits, especially 
of warm or tepid water. Thi^i latlor h it?oir 
an emetic when taken in quantity. Its n -o 
prevenU, in a great degree, cxcussivo straining 
accompanying vomiting. 

5168. Emetic Mixture. Ipocaonanba 
wine, i ounce; water. 1 ounce; simple syrup, 
t ounce. Mi.x. For a child, 20 drops or 
more, every quarter of an hour until vomit- 
ing ensues. An adult may take from i to 1 
ounce. 

5169. Eclectic Emetic Powder. Ipe- 
cacuanha and lobeUa, of each 2 ounces ; blood 
root. T ounce. Towder. and mix well. Take 
half a tea- spoonful every 20 minutes till it 
operated. 

6170. Simple Emetic. Half a giasa of 
warm water, I heaping teo-Kpoonful of Balt, 
and another of mustard. Those materials 
are nraally to bo had at a moment’s notice, 
and foriB a very efficient cmotic. 



P atent and Proprietary 

Medicines. Tho followm^ re- 
ccipU embrace a variety of domestic, popu- 
lar, and proprietary remedies, and include 
many compounds which, without being pro- 
prietory, are better known by the names of 
the practitioners who havo brought them into 
prominent notice than by any other title. A 
variety of articles not included in this place 
ore noticed along with other preparations of 
tho to which they belong, or under the 
names of their proprietors. 

5172. Duby’a Carminative. Take 
oiU of caraway, fennel, luid peppenmnt, each 
ID drops; mb them up with 10 ounces white 
sugar and 5 ounces carbonate or lump mag- 
nesia^ then add drachms sed-tartar and 2 
ounceR landonam. Mix with pints of wa- 
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ter, 

6173. Kitchener’a Peristaltic Persriit- 
ders. Tarkey rhubarb, in povder, 2 
drachms; oil of caraway, 10 drops; simple 
syrup, 1 drachm by weight; mix, and dmde 
into 40 pills. Doso. 2, 3, or more. From 2 
to 4 will Muerally produce one additional 
motion witnin 12 hours. The best time to 
take them is early in tlio tnomin?. 

5174. Barry’s Antibilioxui Pills. 
Extract of colocynth, 2 drachma ; extract of 
jalap, I drachm; almond soap, 1 ^ drachma; 
gui acorn, 3 drachms; tartarired antimony, 8 
groins; oil of jumper, 4 drops; oil of cnior 
way, 4 drops ; oil of rosemary, 4 drops. 

6176. Yf^s Antibilious Pills. Take 
polrerixcd jalap, aloes, and rhubarb, each ^ 
ounce ; calomel, 3 drachms ; polrerized gam- 
bo 1 drachm : form the whole into a mass 
with shaTings ox castilo soap and syrup ; then 
make into pills. 

6176. Dover’s Powder. Ipecacuanha, 
in powder, I drachm ; powdered opium, 1 
drachm; powdered saltpetre, 1 ounce. All 
well mixed. Dose, from 8 to 20 grains. 

The IT. S. Pharmacopccia directs 1 ounce 
inlpbate of potassa instead of the saltpetre 
(nitrate of potassa); in other respects the 
formula is the same os the above. 

6177. Thompson’s “Number Six* 
Oum myrrh, bruised, I pound ; powdered 
cayenoe pepper, I ounce ; macerate ford days 
in 1 gallon strong alcohol (05 per cent.) This 
is an excellent sUmulaut and tonic. 

6178. Thompson’a Composition Pow* 
dor. Take bayberry, 8 ounces; ginger, 8 
ounces ; poplar bark, 4 ounces ; cayenne pep- 
per, 34 ounces; cloves, i ounce. Powder 
all those ingredients, and mix inornate ly. 
Dissolve a tca«spoonful in a cup of boiling 
water, sweetened. Valuable to removo colds, 
induensft, fever, relax, pain iu the bowels, 
sold extremitios. As a sudoridc. ur for re* 
moving mnrbi6c matter, tho cause of disease, 
it is invaluable, Wheu taken, the patient 
should go to bod, nod make use of any of 
the various appliances for promoting perspi* 
ration, 

6179. Thompson’s Hot Drops. Gum 
myrrb, 2ouriceH ; cayon no popper, ifdmchms; 
spirit of wine, 1 pint. Put m a bottle, and 
shako several times a day for a week. Tako 
a tca-spoonfbi or more in a little worm tea. 
It is a fine remedy for rhoumatisn. It will 
relieve the headache by taking n dose, bathing 
tho head with it, and anufflng it up the nose. 
It is good for brui^^es, sprains, swollen joints 
and old sores, <(o., Ac. 

6180. Anderson’s Scott’s Pills. Bar- 
bodoea aloes, 24 ounces ; coiocynth, I ounce ; 
gwboge. 1 ounco; Spanish soap, 4 ounces; 

011 of anise, i ounce ; water, a sufficient 
quantity. To bo made into 3-grom pills. 

6181. fiCarahall Hall’s Dinner Pills. 
Take of powdered Dorbadoes aloes, soap, and 
powdereu extract of liquorice, of each eqxial 
parts. Make a mass with molasses, and form 
mto pills of 4 grainfl each. 

5182. White’s Gout Pills. Take of 
cjdomol, powdered Kocotrin© aloes, powdered 
Ipecacnanba, and acetic extract of colchl- 
cum, of etu‘h \ drachm. Make a mass with 
syrup, and form into 60 pills. 

6163. Abemethy’s Pills. Take of 
powdered Bocotriue atoes, 48 grains; pow- 
dered ipecacuanha, 20 grains ; extract of 
henbane, 48 grains ; bluo pill mass, 24 
grains. Make a mass with water, and form 
mto 24 pills. 

6184. Triplett Pills. Take of pow- 
dered BOCoWne aloes, 24 grains; blue-xnasa, 

12 mas j podopbyllin, 3 graina Mix tiior- 
oujSily, with Bumcieni syrup to form a proper 



consistency. The mixtarc is to be made an 
into 12 ptlk. 

6185. Peter’s Pills. Aloes, jalap, gam- 
boge, and scammony, of each 2 drachms; 
calomel, 1 drachm. 

5186. Walter’s Indian Vegetable 
Pills. Socotrine aloes, 1 pound; powdered 
gamboge, 0 ounces; compound extract of 
coiocynth, castilo soap, and Aleppo scam- 
mony, of each 3 oodccs ; extract of butter- 
nut, 2 ounces; African cayenne, 1 ounce; 
oil of cloves, 1 drachm. Mix and moke into 
4-grain pills. 

6167. Becctuerel’a Gout Pills. Mix 
together 106 grains sulphate of quinine, 1&4 
grains extract of digitalis (fox-glove), and 
384 {Trains of colchicum oc^s. Hake into 
50 pills. Dose, from 1 to 3 djuly for several 
davs in snccession. 

bias. Health PUla. PiUfaJvHs. Tai;e 

2 drachms socotrine aloes. 1 drachm extract 
of henbane. IG grains extract of nux> vomica, 
and 10 grains powdered ipecacuanha. Mix, 
and make into 00 pills. 

6169. I.eahe’a Pill of Health. Pill 
Mlutariu. Tako 2 dnichxns calomel, 2 
drachms predpicated snlphuret of antimony, 
i ounce powdered gum miiacum. and f ounce 
molasses. Mix. and maKe Into 240 pills. 

5190. Thomaa’ Colocsmth and ICan- 
drake PUle. Take 4 drachm compound ex- 
tract of coiocynth. and 3 grains resin of p^o- 
phyltin. Mix, and make into 12 pUla. Dooa 
% at bed- time. 

5X91. Parrish’e Aloee and Majxdrake 
Pills. Tako ‘M gruinH aloin, 12 grains rosm 
of poduphyllin, ami 4 tninims td<n>.resin of 
ginger. Mix, and make into 24 \*uU. T>or<e, 
as a laxative, 1 plU ; as a purgative, 2 or 3 
pills. 

6192. Chirayta Pills and hlixture. 
Dr. Heece’s pills. Extract of chimyta (chi- 
retta). 2 drachms; dried soda, 20 grains; gin- 
ger, 15 grains; mix, and divide into 3G pills. 
Two twice a day. Mixture: Infusion of 
chirayta, 8 ounces; BUbcarbonato of soda, 1 
drachm ; 2 tablo-spoonfhls 3 times a dav- 

6193. Bateman’s Pectoral Drops. 
Compound spirit of aniseed, 16 fluid crmces; 
opium. 1 drachm ; camphor, 1 drachm ; oil of 
fennel, 20 drops ; cochineal, 2 drachms. 

Or: Proof spirit, 4 gallons; red saunders. 2 
ounces ; digest 24 hours, filter, and add pow- 
dered opium, 2 ounces; camphor, 2 ounces; 
catechn, 2 ounces; oil of aniseed. 4 fluid 
diacbnis; digest for 10 days. (PAiladelp/iia 
ColUge of Pnamuu ^. ) The old wine gallon is 
here intended. 

6194. Glutton’s Febrifu^ Spirit. 
The origin^ formula is : oil of suTphur by the 
bell, oil of vitriol and sea salt, of each 1 
ounce; rectified spiri^ 3 ounces; mix, digest 
for a month, and oi still to dryne^^B. 

6196. Glutton’s Febrlfhge Tincture. 
Febrifrige spirit, 6 fluid ounces, angelica 
root, serpentary, cardamom seed, of each 14 
drachms; digest and strmn. IVater ocidnlo- 
ted with these, and sweetened to the taste, 
formal a cooling diuretic and diaphoretio jnlep. 
Though never admitted into the Pharma- 
copcsia. these preparations are favorites with 
some practitioners. 

6196. Lartigue’s Gout Fills. Com- 
pound extract of coiocynth, 20 grains; ex- 
tract of colchicum, 60 gnun^ ; extract of 
opium, I grain ; mix, and divide into 18 pill.4. 
Dose, one or more, according to thoir purga- 
tive effect. 

6197. Baillie’s Fills. Com pound ex- 
tract of coiocynth, 14 drachms; extract of 
aloes, 14 drachms; castilo soap, 4 drachm; 
oil Of cloves, 15 diopB. Make into 38 pills. 

3 at bed- time occasionally. 



5198. Marseilles Vbiegar. AIs^o call- 
ed vinai{jre lU quatra volcto'Sf or thieves^ t'tnc- 
gar. DrWd tops of largo and small wormwood, 
rosemary, sage, mint, rue, laveadBr-flowers, 
of each 2 ounces ; calamus root, cinnamon, 
cloves, nutmeg, garlic, of each i ounce; 
camphor, 4 ounce; concentrated acetic acid, 
2 ounces ; strong vinegar, 8 pounds, Mace- 
rate the herbs, Ac., in the vinegar for 2 
weeks, strain, press, and odd the camphor 
dissolved in the acetic acid. It is said that 
this medicated vinegar was invented by 
four thieves of Marsoilles, who successfully 
employed it os a disinfectant during a visita- 
tion of pestilence. 

6199. CoUier’e Wine of Quinine. Take 
disalphato of quinine, 18 grains ; cilriu acid. 
15 grain>< ; K(»uud orange wine, 1 bottle, or 24 
finitl onucc^. 

6200. Cblorodyno. The compositiou 
of this well known secret remedy bai excited 
much attention among chemists; many for- 
mula have been published , but it is difficult 
to determine whicn of them approachus near- 
esi to the chlorodyne of J. CoiliB Browne, it^ 
originator. Them can bo no doubt nlumt the 
thrr*n mimirtant iugrodioiu.s, cbloroii»nn, mor- 
phia, auu hydrocyatiic acid, nor eon thoro ba 
about oil of peppermint lUid molasses. The 
riDcstioa in wb other anything else exists in 
tho compouatl. Hitherto, <if tho formula 
which have Wn published, two— one by Dr. 
Ogden, the other by Mr. Squire— have at- 
tracted most attcDtion. The difference be- 
tweou thcBo lay essentially in the presence of 
Indian hemp and capsicum as indicated by 
Ogden, their absence m tho formula given by 
Squire. But bosidcB this, tho proportion of 
morphia, as given by the two authoritiatf, 
iliffereil greatly. Mr. Edward Smith has ro- 
ceuUv investigated the question, and pnb- 
lUheu the result in the Loudon Fhannaccutl- 
cal Journal. IIo puts tho composition of 
oblorodyno os follows: Mix together 4 fluid 
drachms chloroform, 20 grains mu note of 
morphia, 2 fluid drachms roctiiied ether, 8 
minims oil of peppermint, 4 fluid drachms di- 
luted hydrocyanic acid, G fluid drachms 
tincture of capsicum, I fluid ounce acacia 
mixture, and add 4 fluid ouncoa molasseB. 
This docs not give as dark a compound oa the 
original, becau^^o the latter contains caramel; 
but O.S thU bos no medicinal or o^er v^ne, 
bo omits it, making up tti tho required 
volume with the molasses: . Mr. Smith^inka 
there is no Indian hemp, because the alcoholio 
extract is soluble in water ; but then there is 
capsicum, os, after the cblorofonn and ether 
(wnich also give pungency to the mixture) 
have been distilled off, the substance Iclt 
behind has a hot, peppery taste. He seems to 
have taken much pama with the anolyais. 

6201. Ogderfd Chlorodyne. Tho fol- 
lowing receipt will fninish a preparation hav- 
ing the pharmaceutical properties of chlciro- 
dyae, according to Dr. Ogden: To S grains 
muriate of morphia and i fluid drachm water, 
add 20 drops perchloric acid of 25^^ Baume, 
and heat until a clear solution is obtained ; 
then add 4 fluid ounce moloBSCS, prcviouBly 
warmed to render it fluid ; heat the mixture 
and agitato well. When cold, add 14 fluid 
drachms chloroform, 12 drops hydrocyanio 
acid, 1 fluid drachm ducturo of Indian hemp, 
2 drops oil of peppermint, and 1 drop oleo- 
resin of capsicum. Mix thoroughly, 

5202. Groves’ Chlorodyne. The fol- 
lowing is an improvement by Mr. Groves, on 
the receipt of Dr. Ogden. Take chloroform, 4 
drachms; ether, IJ drachms; oil of pepper- 
mint^ 8 ttops; resin of Indian hemp, 16 grains; 
capsicum, 2 grains ; macerate for 2 ur 3 days. 
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and filter. TIimi dissolve hydrochlorato of 
moruUia, 10 grains, in 1 onneo of eymp; odd 
porcnlorio acid and water, k (Imcboi each, 
assisting tho solutiou l>y a water-bath ; then, 
whnn cold, add hj drocyanic acid (Sobcelo’s), 
90 drops, ills tile solutloiH. 

5203. Squire’s Chlorodyne, Dissolve 
S grains niunato of morphia, and 10 tuinima 
{•il of poppormiut, in 4 omicci me tided t'piritj 
odd i ounces chloroform and 1 ounce ether; 
next dissolve 2 i ounces extract of liquorice la 
17 h ouncps syrup, and tuld 4 mmcea molasses. 
Uis, and add d ounces pmsric acid (2 per 
cent.). (Cowp. to Br. Phamt., lUA Ed.) 

5204. Chandler’s Chlorodrae. Take 
8 grains muriate of morphia, 4 drachm dnld 
extract of couuabis indies, lb drops oil of 
peppermint, 15 drops tineturo of cspsicam, 2 
drachms chloroform, and I ounce each of 08 
per cent, alcohol and pure glycerine, Dow, 
10 to 30 drops in a wiue-glass of water every 
3 hours. This preparation is of a clear green- 
ish color. 

5205. Horsley’s Chlorodyne. The 

following formula U tho result of an analysis 
made by Mr. Hnrslpy, Burnt sugar, 1 
drachm ; muriato of morphia, k i di^- 

tillod water, 2 druuhnts; oil of peppermint, i» 
minims; dilute prussic acid. 5 mmims; tinc- 
ture of capsicum, 7 minims ; and cblorofonu. 1 
drachm. Mix. It mast be observed that the 
water is perhaps an error, as it will not mix 
with the ebtoTofnnu, which will be found on 
tho bottom of the bottle. 

5206. Chiorod 3 me. Mix together 4 
fin id ounce chloroform, 90 minims sulphuric 
ether. 8 drops oil of peppermlut, 8 drops 
retain of Indian homp (cannabis Indica), and 
2 drops capsioum; shako the mixture occa- 
sionally and allow it to stand for a fow days. 
Dissolve 16 grains muriato of morphia, by 
heat, in 2 drachms water; when cuiu, add & 
minims Scboele’s hydrooyanio acid. 1 fluid 
drachm perchloric acid, and 2 fluid ounces 
molas80>^. Add this gradually to the first 
mixture, and then a<id sufficient molasses 
to make tho whole measure 4 fluid ounces. 
Dose, 30 miniina. 

5207. Ohlorodyne. Mix together 6 
fluid drachms chJorofonu, 1 fluid drachm chlo- 
ric ether, i fluid drachm tincture of cayenne 
pepper, 2 drops oil of peppormint, 8 grains 
mnnate of morphia, 24 drops dilute hydro- 
cyanic acid, 20 drops perchloric acid, 1 fluid 
drachm tincture of Indian hemp, and I fluid 
drachm molasses. Dose, 20 drops, as a sopo- 
rific; 30 drops to 1 fluid drachm, as an ano- 
dyne in cholera or violent paroxysms of 
piin. (Coolef/.) 

5208. Sau Slddicinale d’Huason. It 
is prepared, according to Dr. Williams, from 
the juice of eolchicum flower with half the 
quantity of brandy ; mix. aud. after standing 
a few days, decant into small bottles. But U 
won more pnibably mode from tho root, as 
prescribed in tho followiog formulea : 

Dry colchicum, CO paxts; in sherry, 135 
parts. 20 drops for a uose. (Paris C^ex.) 

4 nil ace-* of the fresh root, lUced, macerated 
m ♦ pint of proof spirit. ( TTant) 

6209. Bate*’ Anodyne Balaam. Soap 
liniment, 2 parts; tincture of opium, 1 part. 

6210. Delamot^a Golden Drops. Mn- 
riate of iron, 1 oimce; spirit of sulphuric 
ether, 7 ounces: dissolve and expose to sun- 
shine in a closely -stopped bottle toll it becomes 
divested of color. 

5211. Gre^ry’s Powder. Calcined 
magnesia, 2<4 ounces; powdered Turkey rhu- 
barb, 1 ounce ; powdered ginger, J ounce. 
Mix. The above is Dr. Gregory's formula. 
Some receipts odd powdered chamomile. 
Rhubarb, I ounce; ginger, J- ounce; powdered 



chamomile, k ounce; magnesia, 3 ounces. 
Mix. Somo dnigpsts prepare it with the 
heavy carbonato of luogne&ia, instead of the 
calcined . ( See Ab. S4L4. ) 

6212. Black Draught. Infusion of 
senna, 10 drachms; sulphate of magnesia, 3 
drachms; syrup of ginger, 1 drachm; aro- 
matic spirit of ammonia, 20 drops. 

5213. Standert’a Bed Xixtoxe. 
bonato of magnesia, 4 drachma; powdered 
rhubarb, 2 drachma; tiuoture of rhubarb, li 
Dunces; tincturo of opinm, I drachm; ofl ol 
aoiscod, 24 drops; essence of peppermint, 30 
drops; water, li pints; mix. A popular 
remedy for buwcl compiainta In the west of 
England. 

5214. Grawea’ Gout Prereativa. 
Orange pcrl, 2 onouG 2 i; rhubarb, 1 ounce; hi era 
piem. 2 ounces; brandy, i quart. Digest for 

week. 

6215. of Bromide of Sodium, 

Prepare ibis like elixir of bromido ul potas- 
sium, Kubstitutjng bromide of aodiom for 
bromide of poto^ium, and omitting the color. 

5216. IBacher’a Tonic Pills. Alkaline 
extract of block hellebore, 2 drachma; extract 
uf myrrh, 2 drachma; powder of holy thi^ 
tic. I drachm ; mix, anu divide into 4*grai& 
pills. 

6217. Dafi^'s Elixir. This is similar 
to tho compound tincture of senna; but dif- 
ferent makers have their peculiar fonnul«. 
Tho following U one of them. Avoirdupois 
weight scemi to l>e intended. Senna leaves, 
3( pounds; jalap, aniseed, caraway seed, of 
each 20 ouucc;^; rectified spirit, 18 pints; 
?ngar, 5 pounds. Infuse tho sonna 2 or 3 

in Hulficient boiling water to yield, when 
4rainod with pressure, 4 gallons in the whole. 
Add to this tho tincture made with jalap and 
seeds di^sted with the spirit for a week. 
Pour ofT the clear liquor and odd the sugar 
and brandy coloring u required. 

62 18. DCcLean’a Neuralgic Zaniment. 
Mix together 4 grains extract of bellodo&nA 
6 fluid ounces ammonia water, k fluid ounce 
oil of turpentine, i fluid onneo olive oil, and 
3 fluid ounces tiucture of opium. Apply dur- 
ing the parorvsfms. 

6219. Hayes’ Pile liniment. Melt 1 

S int lord to the consistence of honey; stir in 
riskly 1 ounce nmriaUo acid until thoroughly 
incorporated; and odd 1 ounce tincture of 
opium, 2 ounces oil of turpentine, and 2 
drachms camphor. 

5220. Orakam’s Neuralgic liniment. 
Mix together 1 fluid ounce chloroform, 2 fluid 
drachma oil of cajoput, 1 i ounces camphor, 12 
gnuDS ycratrine, and 1) fluid ounces tincture of 
aconite root. 

6221. ICezican Kustang Liniment. 
Take 2 fluid ounces petroleum, 1 fluid ounce 
ammonia water, and 1 fleud drachm brandy. 
Mix. 

6222. Hoyle’s Horse Embrocatton. 
Mix together 1 ounce oil of spike, 1 ounce 
ammonia water, 2 ounces oil uf camphor, 4 
ounce oil of origanim), 4 ounce tincture of 
opium, 1 ounce spirits o? turpentine, and 2 
ounces olive oil. 

6223. Bairell’a TnrfiAn TAnimtmf. Al- 
cohol, 1 quart; tincture of capsicum, 1 ounce; 
oils of onganum, sassafras, pennyroyal, hem- 
lock, of each 4 onucc. aod mix. 

5224. Allen’s Nerve and Bone Lini* 
xaent. Take oil of origanom, oil of rose- 
mary. bil of amber, oil oi hemlock, of each 4 
ounces; spirits of turpentine, 2 gallons; 
linseed oil, 3 gallons. Mix, and comr with 
auchu^a root. 

6225. Glycerine Jelly. Used os an 
application to chaps and roughened ports of 



tho skin. It may be made of pare glycerine 
thickened with ireg:u*aiiCb powder and scented 
with Otto of rone^- An imitation may be pre- 
parwl in tho following manner; Mix 1 drachm 
good soft soup intimately with 2 drachms 
purified honey; gradually add 5 ounces palo 
olive oil, fiiirring without Intermisaion until 
all U taken op. Caro mii^t bo taken not to 
mix in the oil too fast. Finally perfume w 
desired. 

6226. Gly c erine Paata. A stiff a\ urin - 
ooB compounu, recommended by Dr. Tilt os a 
basis for plaster. It is made by boiling 100 
or 150 grains common starch in 1 ounce of 
gly ccrinc . This is simi) ar to Sob ocht's p lasma. 
(5m Ko. 5009.) 

6227. Xing’s Cordial. Dissolve in i 
pint of proof spirits, 14 drachma each of the 
oila of caraway and cinnamon; extract the 
stones from 3 pounds of block cherries, and 
maoh tho iriiit in a pan; grate 1 nutmeg; 
take 2 quarts of Madeira wine, 2 quarts of 
brandy, and 1 gallon of syrup ; mix all to- 
gether, and color with red saonders wood. 

6228. Squire’s Elixir. Opium, 1 ounce; 
camphor. 1 ounce; spirit of aniseed (com- 
pound), 4 pints; tincture of serpent an a, 1 
pint; water, 4 pints; tincture of ginger, | 
ounce. Some receipts add a little aurum mus- 
ivum. 

5229. Ward’s Essence for the Head- 
ache. Spirit of wine, 2 pounds; roche alum 
in fine powder, 2 ounces; camphor, 4 ounces; 
essence of lemon, 4 ounce; strong water of 
ammonia, 4 ounces; atop the bottle cloae, 
and shake it dally for 3 or 4 days. 

5230. Hezt^a Uagiieaia. A solution 
of Bpsom salts is precipitated by one of car- 
bonate of potash in the cold ; the precipitate 
is well waslied, rose water being used for the 
last wa^hlog; it is then made up while drying 
into large or Rmoll cuboid. 

6231. Hill's Balaam of Honey. Bal- 
sam of tolu, 2 ounces; sty rax, 2 c&achin:); 
opium, 4 drachm; honey, 8 ounces; spirit of 
wine, fluid ounces. 

6232. Battley’a 6enxLa Powder. Senna 
leaves heated uutil they beconm light in color, 
reduced to powder, ana mixed witnsomo fine- 
ly powdered charcoal. 

5233. ICunro’s Cough SCedicine. 4 
drachms paregoric with 2 drachms sulphuric 
ether and 2 drachms of tincture of tolu. 
Dose, 1 tea-spoonful in some warm water. 

6^4. Griffin’s Tincture for Coughs. 
Oil of caraway and anise, each 2 drachms; 
saffron, 4 ounce; bensoio acid, } ounce; 
opium, 5 drachms; camphor, 4 ounce; spirit, 
6 ounces; honey, 6 ounces. When mixea and 
dissolved, color with burnt sugar. 

6236. Derbyshire’s Patent Ezubroca^ 
rionfbr Preventing Sea-Sickness. Boil 
2 ounces opium, 2 drachms extract of hon- 
bano, 10 grams macc, and 2 ounces mottled 
soap, in 3 pints of water for 4 hour. When 
colu, add 1 quart of rectified spirit and 3 
drachms spirit of ammonia. 

6238. Papier Fayard et Blayn. This 

n aration is now mode officinal in tho Paris 
kx, under tho name of Papier dit Chimique. 
Heat 200 ports oUvo oil in a capacious msh 
over an open Are, until vapors begin to hh 

{ iven off. Then odd gradually, with stirring, 
DO parti finely powdered minium (red lead). 
As soon ud Ibi! first cfforvesconco is over, 
continue ti> ^tir a]i<i beat tbo mixture until it 
begins again to rllriTcscf*. Then removo 
fr*»m lb 0 lire and stir rapidly, to remove the 
white scum on the surface, and at once add 
6 parts while wax. This U applied to paper 
or mu.<lin with a spougo or brush. 

Before spveailiug on the paper or muxlin, it 
must have been propared a week earlier with 
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the ft>llowin/r varnish, tt> make it impenetni- 
blc : olive oil, ICO parts, aud garlic, 10 parts, 
are heated togtaber over the open ftro until 
iho moisture of the latter is ui^peUed and 
the;r turn a bm^vn color, after which thc 7 aja 
strained. To this mixtnre are added 80 parts 
oil of turpentine, 40 parts subcarbonate of 
iron, and 15 parts carbonate of ]r*ad (white 
lead) in oil. It is also laid on ^ !vh a bnush 
or 

5237. Papier Fayard. Gout paper. En- 
photbium, ildxuchms; eantbarides, 6 drachms; 
powdered and digested with 4 ounces alcohol; 
and 3 drachms V“cnico turpentine added to 
the strained tincture. Pine paper is dipped 
into it and dried in tho air. Mohr directs 4 
drachms canthorides and 1 drachm enphor- 
bium to bo digested in 5 ounces of highly 
rectified spirit; filter, and add 14 ounces 
Venioo turpentine previously liquefied with 2 
ounces resin. To be spread on the paper 
while warm, 

5236. Fapier Epiapaatique de V6e. 

This is of three strengths, distiugnished by 
tho colors white, green, and red. The com- 

E osition is mado by tailing cantbarides for an 
oar with water, and lard, green ointment, or 
lard colored with alkane t; adding white wax 
to the strained fati, and spreading on paper, 
silk, orlincQi No. 1 ia mado with 10 ounces 
cantliaridea to 4 pounds of lard ; No. 2 of I 
pound files to 8 pounds of green ointment; 
and No. 3 of l\ pounds to 8 pounds of 
colored lard; and to each are added 2 pounda 
of white wax. 

6239. Bateman’a Itch Omtma&t. 

Carbonate of potassa, jj ounce; red eulphnxet 
of mercury, I drachm; hog's lard and flowers 
of sulphur, each 11 ounces; borgamot, 30 
drops; rose water, I ounce. Mix the potsssa 
and powders with a little of the lard, and rab 
them well together; then add the remamder 
oftbo lurd, previously softened by heat, afUr- 
ward)» add tho rose water, gently wanned. 
Stir till cold. 

5240. Smith’s Itoh Ointment. Flow« 
ers of Rulphm, 2 ounces ; auipbate of sine, 2 
dravUms; powdered bcUeborc, 4 drachms; 
soft soap, 4 ounces; lard, 8 ounces. Mix. 

5241. Wieg&nd’s Tatter Ointment. 
Powder and mix 2 drachms snbmuriate of 
mercury (calomel) with I dracW acetate of 
lead, and i drachm red precipitate. Make 42 
grains of the above powder into an ointment 
with 2 draclims of lard or simple cerate. 

6242. Wiegand’s Tetter Salre. Take 
3 grains of tho powder in the last receipt, 
mix with 30 drops glycorino, & grains pow 
dcred camphor, \ ounco simple cerate, aud 2 
drops oil ol lemon. 

5243. Bailey's Itch Ointment. Sweet 

oil, 1 pound: suet, 1 pound; root alkanet, 2 
ounces. Melt and macerato until sufficiently 
colored, then add powdered nitre. 3 onncea; 
powdered alum, 3 ounces ; powdered aulphats 
of rinp. 3 ounces ; powdijred vermilion, to 
color : oil of auisucU, oil of spike, aud oil of 
origanum fO pi'vfimie. 

6244. Beddoe’s Fills, for gravch 4*c. 
Carbon alo of scida, dried without hoot, 1 
drachm; soap, 4 scruples; oil of juniper, 10 
dropn; ?*yuip uf gingev, suillucut quautity for 
30 pills, 

5^5. Uathieu^s Vermifuge. Tin fil- 
ings, 1 uunco; iem root, f onneo; woim-&ced, 
i ounce ; resinous extract of Jalap, 1 drachm ; 
Bulphato of potas&o. 1 drachm ; honey to form 
an electuary. A tea-spoonful eve^ 3 hours 
for 3 days; then substitute the ^^llowiug: 
jalap. 2 scruples ; sulpbato of pota^ssa, 2 scru- 
ples; scammony, 1 scruple; gamboge, 10 
grains; toodo into an electuary with honeyi 
aud given in tho somo dose. 



6246. Swaim’s Vermifuge. Worm- 
seed, 2 ounces; Talenan, rhubarb, pink-root, 
whito Agaric, of each 14 ounces; boil iu suffi- 
cient water to yield 3 quarts of decoction, 
and add to it 30 drops oil of tansy, and 45 
drops oil of cloves, dissolved iu a quart of 
rectified spirits. Dose, 1 table -spoonful at 
night. 

5247. Calvetti’8 Lemonade. 

Dissolve 1 ounco pore mannite in 10 onuccs 
boiling water, aou add sufficient lemon joice 
to flavor. To bo drunk cold or iced. Ifan- 
niu is a pMuIiar saccharine principle obtained 
a crystaiUne form from manna. 

6248. Bond’s Compound Uizture of 
Iron. Take 1 1 drachms gum myrrh in tears, 
6 drops oil of wintergrecn, 2 drops oil of nut- 
meg, 2 scruples carlwnate of potash, 1 ounce 
loaf sum, 4 drachm anlpbate of iron, and 7 
ounces stilled water. Knb down the m^rrh 
with the oils, odd erodnally a portion oi the 
water, making a milk of myrrh ; then add the 
potash and sugar. Dissolvo tho iron in the 
remainder of the water, and mix tho two mix- 
tures by tritaratioD. To bo bottled and well 
corked directly. 

5249. SCialhe’a Syrup for Hoaneneu. 
Take 15 parts imp of gum-arabic, 5 parts 
syrup of tola, o ports maideu-hair, 1 part 
nitrate of potossa, and 1 part cbeny-laurel 
water. Dose, a table-spoonful in a cap of 
sweet balm tea, iu Khort draughts. 

5250. Beweoa* CarminAttvo, Take i 
droebm carbonate of magnesia, I drachm 
loaf sugar^ 60 drops tincture of assoi^ida, 20 
drops tincture of opium, and 1 fluid ounce 
water. DUsolvo the sugar in half the water; 
add this to tbo tinctures previously mixed in 
the bottle. Rub the magnesia intb tho re- 
mainder of the water; then mix togetW the 
two preparations. Direct tho mixturo to lo 
sbakon wforo used. 

5251. Oolden Tincture. Take 3 parts 
sulphuric ether, 2 parts acetated tincture of 
opium, and 1 part compound spirit of lav- 
ender. 

6252. Golden Tincture. Sulphuric 
ether, 1 (luncu; luuduuuui, 1 ounce; more- 
form, jounce; alcohol. I ounce. Mix. This 
preparation is cxtennivcly used by tho Gonnau 
physiciana Dose, from 3 to 30 drops, accord- 
ing to circainMtnnrcs. It makes an excellent 
local opplicatiou in neuralgia and other pain- 
fol affections. 

6253. IlApoleon’s Pectoral PUle. 
Ipecacnanhar 36 groins ; powdered squills 
:md ammoniac, of each 40 grains; mucilage 
to mix; Ui%idu iuto 24 pills, it is that 
the abuvo was a furorito remedy with the first 
Emperor of Franco fi»r difficulty of breathing, 
bronchitis and various alTcctions of the 
organs of rcspirotioii. Do^e, 2 pills night and 
morning. 

6254. Gedding’a Piles Ointment. 
Caiboualo uf lc:id, 4 dnidims; sulphate of 
morphia, 15 grains; Ktitunonium ointment, 1 
onneo; oiivo oil, sufficient to make into on 
oiotment. 

5255. Ditcliett’s Bemedy for Piles. 
Spermaceti ointment, 8 ounces; powdered 
galls, 1 ounce; powdered opium. 1 drachm; 
solution cf diacetdte of lead, 1 4 uiiuces. Mix 
well. 

5256. Brown’s Bronchial Troches. 
Tako I pound pulverized extract of liqnorice, 
14 pounds pnlverizcd sugar, 4 ounces polver- 
Izca cubebs, 4 ounces pmverized guro-arabic, 
aud 1 ounce palveri^ extract of coniom 
(hemlock). Mix. 

5257. Boche^s Embrocation^ or 
Whooping Coxigh Liniment. OJits oil, 
d ounces; oil or amber, 4 ounces; oil of 
cloves, a sufficicut quantity to give it a strong 



scent. Mix. Rubbed on ths chest it stimu- 
lates the f^kin; it is useful ia general for the 
coughs of children; in whooping-cough, how- 
ever, it ought not to be nspil for the first ten 
days of the disease. This liniment is under- 
stood to be the same as the celebrated embro- 
cation of Rtwhe. 

6268. Dnpuyt^’s Pills. Take 120 

grains powdered guaiacnm, 4 graina corroeiye 
chloride of mercury (corrosive sublimate), 
and 5 grains powdered opium ; mako into 4Q 
plWs*. 

5259. Anodyne Kecklaces. Brads 
fonnod of tho rout of henbane, mid used os 
necklaces, to allay tho pain of toothing. 

5260. Diseatiye, or Live-long Candy. 
Powdered rbuliarb, 60 grains ; heavy magne- 
sia, 1 ounce; bicarbonate of soda, 1 drachm; 
finely-powdered ginger, 20 grains ; ciananion 
powder, 15 grains; powdered white sugar, 2 
ounces ; mucilage of tragaconth, sumcient 
quantity; beat together 'and divide into 
square, fiat cakes of 20 grains each, 

6261, C bola^g^e. Quin i ne , 20 gra ins ; 
Pernvian bark, 1 ounco ; rhubarb, 1 ounce ; 
sulphuric acid, 13 or 20 drops, or I s cm pie 
tartaric acid; brandy, 1 gill, and water to 
make 1 pint. Dose, 2 spoouJoIs every 2 hours 
in absence of fever. 

5262. lialozie’i Mixtura for a Cough 
or Cold. Toko 1 tca-cnpl'al of fiaxseed. soak 
all night. In the morning put in a kettle 2 
quorts water, I handful of liquorice root (rplit 
up), i iK>und good raisins (cut in halH. BoU 
them until tho strength is thoroughly ex- 
tracted, then add the flaxseed, which has 
been previously soaked. Lot all boil abont 
half an hour more, watching and htiiring, 
that the mixture may not burn. Then stram 
and odd Icmou-jmco and sugar to (at«te. Take 
oar quautitv, cold, through tho day, ami half 
a t nimbi efuj, warm, at night. The above is a 
most excellent receipt. 

5263. Chapman’s Copaiba Vixture. 
Make a mixture of 4 ounce copaiba, | fluid 
ounce sweet apiriu of nitre, 2 drachma pow- 
dered acacia, 1 drachm sugar, 4 fluid otmooa 
diftillcd water, 2 final drarhm.s compound 
spirit oflavcndor, and I fluid drachm tinoturo 
or opium. Dose, a taUlo>spoonful 3 times a 
day. A specific remedy fur gonorrba'a. 

5264. Ifforton’s Copaiba Mixture. 
Tako i ounce each copaiba aud pnwdi^rcd cu- 
bobx, 2 drachms cm.'h acacia and «ugar, 7 fluid 
ounces water, and i fluid ounco camphorated 
tinoturo of opium. Malio into a mixture. 
Pose, a tabic- spoonful every 3 hours. An 
efficacious remedy for obistmato gonorrhcca. 

5265. Jackson’s Pectoral Syrup. 
Macerate I drachm sassafras pith *uiid 1 
ounce acacia in 1 pint water for 12 hours; 
add 21 ounces sugar, dissolve tho sugar in it 
without heat, filter, and then add 8 grainii 
muriate of morphia. Doso, 1 tea- spoonful 
every 3 hours. 

6266. Ayeria Wild Cherry Expecto- 
rant. Mix together 3 grains acutato of mor- 
phia, 2 fluid drachms tiucturs of blood -ro<rt. 
3 fluid drachms each autimouial wino and 
ipecacuanha wine, and 3 flnid ounces syrup 
of wild cherry bark. Doae, 1 tco-spoonful in 
catarrh, bronchitis, and Influcuza. 

6267. Ayeria Cherry Pectoral. Tho 
following receipt is said to bo somewhat near 
to, if not exactly identical wi th tho receipt after 
which this well known article is compounded : 
Take of syrup of wild cherry, 6 drachms ; 
Syrup of squills, 3 drachms ; tincture of 
hloo<i-root> 2 drachms; sweet spirits of nitro, 
2 drachms ; autimosial wine, 3 drachma ; 
wino of ipecacuanha, 8 dmcbins; simple 
syrup, U ounces; acetate of morphine, 2 
grains. Mix, and odd oil of bitter almonds, 
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2 drops ; dissolved in aJcoliol, 1 drachm. 

5266. Dono^am’s Mixture of C;^Aiilde 
of Potassium, llix together 1 grain cya- 
flido of potassium, 3J fluid ounces disstilied 
water, and J fluid ounce lemon syrup. Dose, 
a toble-spoonfal every 2 hours. Useful to 
cheek vomiting, and allay cough ; and, in 
much smaller doses, for whooping cough in 
children. 

6269. Hemault's Pectoral Paste. 
Flowers of mSlow, flowers of cudweed, 
flowers of coltsfoot, and flowers of red 
poppy, 1 ounco of each; boil in a <juart 
of water, strain, then add 30 ounces of gum- 
arabic. 20 ounces of white sugar, and 2 
dribdims tincture of tola ; dUaolve, strain, 
and evap urate to the proper consistence. 

. 5270. Dennis' Patent Anti-spasmod* 
ic Tincture. Take I ounce each tinc.turo 
of auuUcap, valerian, mjrrrh, and capsicum; 
2 ounces tincture ofloLelia; a litf/e soda; 
and sufficient water. 

5271. Gtoitre Jelly. Bolter known, 
perhapH, under the FrenA namo fjour 

(toilrc. Dissolve 1 ounce white iioap m 
ounces of proof spirit by a gcutlo heat; ami 
.'uld to it, while still wann, a warut solution of 
t> driicbms in dido of potassium in 2^ ounces 
proof spirit. A few drops of any fragrant 
ami es.sential oil mar be added, 

5272. Mettauer’s Aperient Solution. 
Take of socotriue aloea, ounces ; super* 
carbon ato of soda, 6 drachms ; water, 4 pints ; 
compound spirits of lavender, 2 ounces. 
After digesting M days, the clear liquor 
mar be either decanted or allowed to re- 
main. Ago is said to improve both tho pow- 
ers and Udto of the solution. Thu conunon 
do>u \h I drachm, which may ho incrooaod, if 
uocQiiHury, to aii ouuco. It id recommended as 
a valuable rfiuusdy in forms of constipa- 
ii( 0 i, taken soon after meals. 

5273. Coxe's Hive Syrup. Put 1 
uuuro oachM|Uilli and Son eca snake-root into 
I pint water; boil down to one -half and strain. 
Then add i pound clarified honey contoiniog 
12 grains turtr.ato nf antimony. Dos© for a 
oliild, 10 dn>pH to 1 toa-spoonful, according to 
age . An oxce 1 lent re medy for c rou p . 

5274. Bateman*« Sulphur Wuh. 
Break 1 ounce sulphur, and pour over it I 
fjuart of hniling water; allow it toinfusofor 
12 ur M lumr*', and apply it to tho fneo 2 
or 3 times a day, f<»r a few weeks. This ap- 
plioatiou is equally useful in removing that 
rough ness of tho skin which generally suc- 
ceeds pimples. 

52y 5. Allcock's Porous Piaster. 

The <mly difference between this plaster and 
ordinary adhesive piasters is, that rubber is 
u<ed lu tho place of lead plaster. It is a good 
(uldiUun. and very generally recognised by 
makers of adhesive plastcra. Take rubber, 1 
puuml ; pitch, i pound ; thus, i pound ; and 
capsicum, 30 grains. Tho plaster, as offered 
fnr Kale, is spread upon muslin or linen, in 
which small holes have been pnnehed out, 
allowing vent for perspiration, and affording 
increased flexibility. These plostera adhere 
verv (irmlv, frequently requinng the applica- 
tion of beat (by me*ans of a hot towel or 
warm flat-iron), for their removal. The ekin 
may bo cleansed after the removal of the 
plaster, by rubbing with sweet oil, until the 
remains of tho plaster are dissolved ; wiping 
It off, and wa-^hing with warm water and bo^. 

5276. Poor Man’s Plaster. Tale 
bees' -wax. I ounce; tar, 3 ounces; resin, 3 
o\inces. To bo melted together and spread 
on paper or muslin. 

5277. Universal Plaster. A plaster 
is officinal in several of the European Fhoc- 
mocopfuia^, under different names, which ap- 



pears to be identical with Keysa^s Unitersal 
PfasttTf which is sold extensively in this 
country as a nostrom. The following is the 
formula of the Prussian Phomiacopceia: Take 
of red-lead, m very flne Mwder, 6 ounces ; 
olive oil, 16 ounces. Boif them in a proper 
vessel with constant a^tatfon until the whole 
has assumed a blackish-brown color, then 
add yellow war, 4 ounces; and after this 
has been melted and well mixed, add 2 
drachms camphor, previously dissolved in a 
little olivo oil. Pour it out into suitable 
boxes, or into paper capsules, to bo cut into 
square cakes when cold. 

5278. Devil Plaater. Cases of severe 
wounds are said to have healed without sup- 
puration after 17 or more days by the use of 
this plaster. It has also been successfuily 
.applied to fractures and tumors. Take 15 
drachms black pitch, lb dmebms dry resin. 
2| drochius dried earth worms in powder, 6 
drachm a essentl.')! oil of tnrnentinc, and 1 
.<crup)o crude alum. Mix well. This plaster 
was much used lu an old surgeon of Morcllo, 
and by his sons, i -f tho euro of wounds with- 
out tho loss of substance. The composition, 
which they kept secret, is now published to 
the world by M. Escorihnela. ao obtained 
Cho secret from ono of the heirs. 

5279. W^allace^s Pilla. Tako socotrino 
aloes, scamuiony, and soap, all iii powder, 
blue tn^s and compound extract of colocynth, 
1 scruplo each, to make 20 pills. 

5280. CanndA Lmimeiit. Take water 
of oramoniA oil, oil of turpentine, and 
alcohol, of each i ounce ; oil of peppermint, | 
ounce. Mix. 

6281. St. John Lo^a laniment. 
White and yolk of 1 egg; oU of tnipentino, 6 
ounces; acetic acid, I ounce; oil of lemon, 
12 dropa ; and roae-woter, 5 ounces. Mix. 

5282 . Bvodie’s JUzUznent. Tako of sul- 
phuric acid, L droebm; olive oil and oil of 
lurpontino, of each 1 ounce. Add the odd 
gruoually to the olive oil, stirring it in a mor- 
tar; when cod, add tho oil of turpentine and 
mix. 

5253. Good Old Samaritan Ximiment. 
Mix together 2 gallons alcohol, 12 ounces oil 
origanum, 4 ounces oil hemlock, and 2 oun- 
ces each of oil of cedar, balsam of flr, spear- 
mint, balsam of life (tee Ao. 5112), oil of 
sassaftas, oil of wintergreen, spirits of turpen- 
tine, and sulphuric eUier. Mix. 

6284. Physkfa lavue Ointment. 

Powdered cantbarides, i ounco; rose water, 2 



fluid ounces; tartar emetic, 15 grains. Apply 
heat and evaporate the rose-water one-hair; 
BtrMn, and add olive oil, 3 ounces; white wax, 
ii ounces; SMimacoti, 1 ounce. Mix, and 
apply a gentle heat until all the water has 
bera driven off. Wbeu tho manipulations 
have been conducted with care, the cente is 
light in color. 

6285. Beach's Black Plaster or Seal- 
ing Salve. Take of olive oil, 3 quarts; 
common resin, 3 ounces; bees'- wax, 3 ounces. 
Molt these articles toge^er, and raise the oil 
almost to boiling heat; then gnului^y add of 
pulvecixed red lead 2i.poundA if in the sum- 
mer; if in the winter, i pound less. In a 
ahoii time after tho lead is taken up by the 
oil, and the mixture becomes brown or a 
ning black, removo from the fire, and, when 
nealiy cold, add 1 ounce pulverized camphor. 

52M. SrSenzi^a Omtment. Powder- 



ed sulphate of line, 4 ounces; liquid storax, 1 
ounce; melted lard, 16 ounces. Mix by means 
of beat and triturate over a water-bath for 



about an hour. A useful application for tetter 
and scald-head. Apply mmt and morning, 
first waahing the wiu Castile soap and 
wasn water. 



5287. Conklin's Salve. Take resin, 12 
ounces; bees'- wax, mutton suet, and tallow, 
of each 1 ounce. Melt together, atruin the 
mixture through muslin, and work into rolls 
in a bath of c^d water. 

5288. Newell's Compound Xar Oint- 
ment. Lard and mutton suet, of each 12 
ounces; tar, 6 ounces; bees’ -wax, 3 ounces; 
powdered black hellebore, 4 drachms; melt 
aud strain, then add flowers of sulphur, 4 
<mnces. Usetl for tetters, salt rheum, itch, ^c. 

5289. Turner’s Cerato. Take of sweet 
<iil, 2 pounds ; yellow wax, carbonate of zinc, 

S ewdered, of each 1 pound. Mix at a low 
eat. 

5290. Allison's Tobacco Ointment for 
Gathered Breasts. Tobacco leaves (fresh 
and Edlced), 10 ounces; dilute acetic acid. 4 
pints; basilicon ointment (^see Xo, 4064), 13 
ounoes. Boil tho tobacco lu the acid, strain 
and evaponuo tho decoction over a warm bath 
to 4 fluid ounces ; add this to tho liodilicon 
ointment, heated, and stir the wholo together 
until cold. Apply spread upon linen or soft 
kid skin. 

6291. Allison's Acetated Ointment of 
Tobacco. Tobacco leaves, sliced, 10 ounces; 
cider vinegar (or officinal diluto acetio acid), 4 
pints; bo^coQ ointment (m Xo. 4064), 13 
ounces. Boil the tobacco in vinegar to 1 pint, 
strain, rediico In a water-bath to ti fluid oun- 
ces, and add this fluid extract to the melted 
ointment, stirring ooustontly till it is cool. 
A fine remedy for gathered breasts. 

5292. PanishL's Compound Omtment 
of Tobacco. Basil icon omtment (^o Xo. 
41)64), 13 ounces troy; powdered camphor, 29 
drachms; extract of lelladonna, 2 ounces; 
fluid extract of tobacco (made as in the above 
formula), 6 ounces. Dissolve the extract of 
belladonna in the fluid extract of tobacco and 
add to the melted ointment, in which the 
camphor should be previously diasolved. Stir 
constantly till cool. Dr. Parrish has stated, 
in the Xew Jersey Medical Reporter, that he 
uses this ointment in nearly evc^ case of 
mammary absoess, with entire satisf'^tioD. 

5208. Here's Itheiuns^c Olntmezit. 
Take 160 parts lard, 6 ports each of the ex- 
tracts of opium, belladonna, and cinchona, 7 
parts ammonia water. 

5294. Mitchell's Ointment of Three. 
Mix together eqnol parts of tar ointment, 
sulphur ointment, cud rod oxide of mercury 
ointment 

5295. Bertbold's Chilblnln Wash. BoU 

for 15 minutes 11 ounces bruised nut-galls in 
i pint water, aud strain. A^ly to the chil- 
blains 2 or 3 times a day. Tannic acid dis- 
solved in glyccriiio has a very similar effect, 
but in a neater form for application. 

5296. Lapis Divinuj. This preparation, 
called also cuprum aluminatiemy is the pUrro 
divine of the French codex. It is made by 
mixing in powder, 3 ounces each of sulphate 
of copper, nitrate of potossa, and alum ; heat- 
ing the mixture in a crucible so as to prodnev 
watery fhsion ; then mixing in 1 drachm pow- 
dered camphor; and finally pouring out the 
whole on an oiled stone to conge al. The mas^ 
when cold, is broken into pieces, and kept in 
a well-stopped bottle. 'When this preparation 
is used as an eye lotion, a filtered sofution is 
made, of the average strength of 30 grains to 
a pmt of water. 

5297. lApia Miracnlosus. Fuse to-^ 
gather sulphate of copper, 3 parts ; sulphate 
of iron, 6 parts ; verdigris and alum, of each 1 
part ; s^-ammoniac, i part. It is nsed for ul- 
cers only. 

6298. Bietfa SolutiozL This is a solu- 
tion of 1 grain of arseuiate (not oracnite) of 
ammonia in 1 troy ounce of water. It is not 
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aa safe a prej)aration &3 either Fowler's or 
Pearton's solutioa, owing to tho ready decom 
position of tho ammooia salt. 

5299. Pearson’s Arsenical Solution. 
This is on a<|ueous solution of orsouite of soda 
coutaining 1 grain of the salt in a finid 
ounce. 

6300. Sampson’s New York Pills. 

The H grain puls consist of powdered cocS| 
25; extract of coca, 30,* powdered iron, 3S 
parts. 

6301. Oil of Stone. Take cmdo Amer- 
lean petroleum, and Garbadoe^ petroleum, 
of eacQ 2 pints ; oil of tDrprntinc, o pints. 

5302. Chelsea Pensioner. T^o pow- 
dered rhubarb, 2 drachms; cream of tartar, 1 
ounce; guaiacam, 1 drachm ; sulphur. 2 OUH' 
ces; I nutmeg grated 6ne; c landed honey, 
16 ounceR. Mix. Duse, 2 tea-spoonfula nigSt 
and morning. A very good remedy for chronic 
rheumatism. 

6303. Indian Cathartic Pills. Reduce 
to a fine powder, 1 ounce each aloes and 
gamhugo ; i ounce each maadroko, blood-root, 
and myrrh; 1^ drachms camphor (see jVb. 
4358} and cayenno; with 4 ounces ginger. 
Mix thoroughly and make into ordinary- sized 
pOla with thick mucilage. Bose, 2 to 4 pilln. 

6304. Turlington’s Balsam is much 
like the compound tincture of benzoin of the 
Phannaoopsia of tho XJ. S., though it is some- 
what more complicated. To mako it, take 
bensoin, 12 ounces; liquid storax, 4 ounces; 
balsam of Peru, 2 ounces : myrrh and aloes, 
each 1 onnee; balsam of tolu and extract of 
liquorice, each 4 ounces ; angelica root, i 
ounce; alcobul, 8 pints. Digest for 10 days, 
and strain. 

6305. Thibault's Balsam. Myrrh, 
aloos, and draguu's blood, uf each 1 drachm; 
flowers of Saint John's wort, 1 htmdfol; 
spirit of wine, I pint; Canada balsam, i 
ounce. Digest the flowers in the spirit for 3 
days, then express the liquor and dissolve the 
other ingredients therein. To heM cuts and 
wounds, and to stop bleeding. Internally 
diuretic, in doses of 1 to 2 teo-spoonfhls ; 
given in g anorrhaa. 

6306. Locatalle’a Balaam. Tellow 
resin, olive oil, and Venice turpentine, of each 
1 pound; shavings of red maunders wood, 1 
ounce. Boil to tho consistence uf a thin 
ointment, and Rtrain. 

Or: Yellow wax, 4 ounces; olive oil and 
Tenice tnrpentino, of each 1 pound; olkonet 
root, 2 ounces; ns last. Dsed as a pectoral 
in oonghs and colds. Dose, i to I tea- spoon- 
ful mixed with tho samo quantity of conserve 
of roses. 

6307. Bell’s Gargle. Take of pure 
borax, 2 drachms; yeast and honey, of each 
i ounce; boiling water, 7 ounces. Mix. 

6308. Hra. Wkeeler’s Nursings Byrup, 
Mix together 35 onneos sngnr, 4 ounces lime- 
water, f ounce anneous extract of podopbyl- 
Un, 4 ounces fluid extract of poppr, and^ 1 
dr^hm oil of anise in 2 ounces rcctifl^ spirit. 
Tho aqueon.4 extract of podophyllm is of the 
same strength ns the uroint^ finid extracts, 
16 troy ounces to the pint, 'fhe above ajrup 
will bo found to contain about 2 drops fluid 
extract of poppy in each tea- spoonful. 

5309. Mrs. Wbeeler’a worm Coofec* 
tioa. Triturate to a fine powder, 1 drachm 
miid chloride of mercury and 10 drachms 
sugar; add 25 ounces sugar and 6 drachms 
santouin; mix all together and make into 360 
tablets. Each tablet will therefore contain 
^ grain of calomel and 1 gmiti santonin. 

6310. Brodie’s Decoction of Fareira 
Brawa. Take i ounce bruised parcira root, 
aad 3 pints boiling water; boil down gently 
to 1 pint, and Alter. Done, 1 wine-giasafnl 



every 2 hours. An excellent remedy for 
chronic inflammation of tho bladder. 

5311. Hufeland's Dioretie Dtots. 
Take i fluid drachm oil of jumper, and 3 fluid 
drachms each sweet spirits of nitre and 
tiDcturo of ibgitalis. Dose, 30 drops every 3 
hours. 

5312. Stephens' Infusion of Cayenne 

Pepper and Salt. Macerate 4 ounce pow- 
dered cayenne pepper, ood 1 drachm chloride 
of sodium (tabio salt) for 1 boor In 8 fluid 
ounces each boiling vinegar and bofling water. 
Filter. 1 table-spoonful every 2 hours. 

This bae been administered with great success 
iu malignant scarlet fever; used Iwth inter- 
nally and ns n gnrgle. 

6313. Ma^endie’a Acid Solution of 
Veratria. Di.v^olvo 1 gram veratria in 2 
fluid ounces distilled water and 5 drops aro- 
matic sulphnric acid. Dose, 1 tea-sp^niul, 
in gouty affections. 

5314. Hyan’s Gleet Powder. Take 2 
scruples powdered ergot, 1 ounce powdered 
cubeos, i drachm powdered cinnamon, and 1 
drachm sugar. Mako into 8 powders. Dose, 
I powder 3 Umes a clay, for leucorrhcea and 
gleet. 

6316. Ghanning’e Mixture. Dissolve 
3t grains iodide of potasHium in 1 fluid ounce 
disiUled water; then add 4| grains red iodide 
of mercuiT. Dose, from 2 to 5 drops, in cases 
of secondary symptoms, and obstinate sk^ 
diseases. 

6316. Thomna’e Cathartic PUIa. 
Take i drachm compound extract of colo- 
cyntb, and 3 grains resin of podopbyllin. 
Make into 12 pills. Dose, 1 or 2 at bM-time. 
I pill acts as a laxative; 3 as a pur- 
gative. 

5317. Parrijh'a Cathartic PUla. Take 
24 mius aloin. 12 grains resin of podopbyilin, 
aud 4 minims oleo-resin of ginger. Make 
into 24 pills. Dose, tbo same as directed in 
the last receipt. 

5318. Becquerel’a Anti-Gout Pilla. 
Take 2 drachms sulphate of quinine, 15 grains 
alcoholic extract or dimtalis, and 2 scruples 
acetic extract of cotcElcum. Make into 50 
pills. Dose, I pill every 3 bonrv. 

6319. Buttamut Pille. Take 4 
drachm extract of butternut, 1 scruple pow- 
dered jalap and 10 grains 9os,p. itako into 
15 pills. Dose, 3 pUls, and, if these do not 
operate, administer 2 more. Butternut U 
highly recommended as a cathartic in fevers, 
dysentery, Ac. 

6320. Chapmaa’a Peristaltic Persua* 
ders. Take I drachm powdered rhubarb, 10 
grains powdered ipecacuanha, and 10 drops 
oil of caraway. Make up with sufficient pow- 
dered acacia into 20 puls. Dose, 2 pills at 
bed- time, in obsUnnto constipation. 

6321. Composltiozi Powder. Finely 
pulverize 2 pounds bay berry bark, 1 pound 
hemlock bark, 1 pound gio;»r, 2 oances cay- 
enuo pepper, and 2 ounces cloves. Mix them 
together. This is on excellent remedy for 
weak stomach, dyspepsia, Ac. Put i tea- 
spo«uiful of the loixtaro with a tea-spoonfal 
of sugar iuto n, enp of boiling water. After 
stuudijig for a few moments, drink the con- 
tents. (Some omit the hemlock baik.) 

5322. l«e Groa’s Itch Ointment. Take 
of iodide of potassium, i draehxu avoiidupois; 
lard, 1 ounce ; mix. Cleanly banntess, and 
effective. 

6323. Stokes’ Lmiment. The formula 
hero given for this preparation is the one 
adopted by the Mairland C<dlego of Phar- 
macy. and IS believed to he oi originally pre- 
scribrd by Dr. Stokes. Toko 3 fluid ounces 
oil of turpentine, i fluid ounce strong acetic 
acid, tho yolk of 1 egg. 3 fluid rvnnces rose- 



water. and I fluid drachni oil nf jemon. 

5324. Mother’s Cordi^. Take 4 oun- 
ces each of «tc.rw<irt (belonias dioica), high 
cranberry bark (viburnum opulus), and blue 
cohosh (canlophyllum thalictroides), and 1 
pound of partridge-berry (mitchclia repens). 
Bmise or grind the ingredient’, and macerate 
for 3 days with enough strong alcohol to 
cover; then displace from ihoai with more 
alcohol 3 pint^ of tmeturo, which axo set 
aside, and the ingredients exhausted with hot 
water until it passes tasteless. Add ponnds 
sugar and evaporate with a gentle heat t 5 
pints; then mix with the 3 pints of tincture 
and flavor with sassafras. 

6325. Wyitdh&in’s Pilla. Gaxnl>oge, 3 
ounces; aloes, 2 ounces; Castile snap, 1 
ounce; nitre, 1 ounce; extract of cow- 

f arsnip, 1 ounce. In pills of 5 grains each. 
Lee.) 

6326. Anderson's Pills. Barbados s 
aloes, 24 onneoH; 84iap, 4 ounces; colocynth, 
1 ounce; gamboge, 1 ounce; oil of ani'ieed, 4 
fluid ounce. Mix, and divide into pilla of 3 
gr^^ each. 

6327. Morrison’s Pills, 1 conRi<<ta 
of equal parts of aloea and cream of tartar; 
Ko. 2 coneists of 2 parts of gamboge, 3 of 
aloes, 1 of colocynth, and 4 of cream of tartar, 
mode into pUU with ^*up. 

5328. Ayer’s Sarsaparilla. Tako 3 
fluid ounces each of aloobed, fluid extracts of 
sarsaparilla and of svillingia; 2 fluid ounces 
each fluid extracts of yellow- dock aud uf 
podophyllin; 1 ounce sugar, 90 grains iodide 
of po^eium, and 10 groins iodide of iron. 
This is from a receipt given by Dr. Ayer him- 
self. 

6329. Henderson’s Lotion for Corns. 
Take tincture of iodine, i ounce; iodido of 
iron, 12 grains; chlorido of antimony, i 
ounce, Pare the com, and apply with a 
comel's-bair pencil. This lotion has been 
much commended for destroying corns. 

6330. Velpeau’s Black Caustic, Tri- 
turate in a porcelaiu mortar 1 ounce powdored 
liquorice root, and add sulpbiirio aciu in small 
quantities until a mass is obtained neither 
too hard nor too liquid. This preparation 
form.4 a well-marked bard black scab. 

5331. Jarawe Spanisli. Pour 4 gallons 
of boiling water on 2 pounds Rio Negro sarsa- 
parilla, 8 ounces powdered guoiocum bark, 4 
ounces each of nwped guaiacum wood, anise 
seed, and liquorice root, 2 ounces of b.iric of 
meierenn root, 2 pounds of molasses, and 12 
bruised cloves, ohako it thrico a day, aud 
keep it in a warm place. *When fermentation 
has set in, it is ht for use. Dose, sumll 
tumblerful. 

5332. Bouyer’s Syrop de Lait lodique. 
Take cow's milk 20 U parts; cone sugar, (iO 
parte; iodide of potassium, ^ part; aud a 
Uttle soda. Mix, aud evaporate to 100 part>^. 

6833. Cephalic Snuif. Dried aaarabacca 
leaves, 3 ports; maijoram, 1 part; lavender 
flowers, 1 part ; rub together to a powder. 

5334. Boeii’s Cephalic Snuff const Rte 
of 2 dnwhmM valerian, 2 drachms ?nnff, 3 
drops oil of lavender, 3 drops oil of 
mix. This is said to rcHeve the eyes oa wed 
as tbo head. 

5335. Badway's Beady Belief, ac- 
cording to Pocktjlt, IS an clhoroal tincture of 
capsicum, with alcohol and ramp hfu*. 

5336. Bad way’s Benowatmg Besolw- 
ent. A vinous tincture of ginger and carda- 
mom, sweetened with sugar. (Ma^er and 
J^aeohsen. ) 

6337. Swedish Essence of Life is 
made in this conntry, under various namef>. 
Aa usually mode by apothecaries, it is a tinc- 
ture prepared fro^n 4 parte aloes, 1 each of 
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agaric, rhnbarl), zcdoary. xcDtian, myrrh, and 
theriac, with 100 to l':20 partJt dilute alcohol. 
Tho medicine marmfocturorjj usually sub^sli- 
tuto chciy>er articles for tho high-priced 
saffron anif rhiiharb. (Sec Xo. r»3r»r>.) 

6338. Walker^s Jssuita* Drops. Bal- 
sam of copaiba, P» ounces; ffum gtiaiucum, 1 
Duuco; Chio turpentine, i ounce; stilK:arlionate 
of potash, ^ ounce; cocUaeal, 1 drachm; rec« 
tified spirit, X quart. 

5339. Holinari’s for Sea* 

Sichmesfl. Digest for 12 hour.s in 1 J Imperial 
pints of wine riuogar, i ounco each <•? rue, 
thyme, mint, rosemary, abMnthc, turmeric, 
and grecu walnut riiul ; ^ ounce nrmatto ; 
ounce pearl ash; and 1 poppy- head. After 
digestion boil for half axi hour; then strain 
through linen ; in this decoction arc moistened 
or dipped some 4 or 5 strips of filtering paper 
7 or o inches long, und Ihcu dried ; upon one 
rido of these strips some light stuff is fastened 
by tho eoruer.s and some loose wadding placed 

Strings are uest fastened to the bacd- 
ngn and it is then tied around tho body so as 
til cover tho regiou of ths heart. Xtis pre- 
vontivo of sea-sickno8s has been patentea io 
England. 

5340. Itedwood's Nerrine B&la&m. 

Melt together 4 mmcos oil of nmeo and 4 
ounces beef mairow. Dissolvo in 4 drachms 
alcohol, 2 drachm.s each oU of rosemary and 
bah am of tolu, and 1 drachm each cf camphor 
aud oil of cloves. Mix all together. A good 
liniment jn rheumatism. 

6341. 0 baussier’s Obstetric Ointmeat, 
Extract belladonna, 2 draebuH; ivater and 
lard, each 3 dmehnis. Mix well. 

6342. Dutch Drops, or Haerlem 
Drops. There u cuu^iderublo ditfereuce In 
tho ingredients and qaality of thcbo long- cel e* 
bratod drop:^; but tho mo^t common prepara- 
tion, perhaps w mado according to tho follow- 
ing formula: Take balsam of turpeatiae, 2 
<mnopi? ; oil of turpentine, 10 ounces. Mix. 
Tho following in also ono cif tho iaiitathms of 
it nnulo in ihi.s ccmritry : I.lnsred oil. I quart ; 
roriu, 2 pounds; fiulphur, 1 pound; boil to- 
gether over ft slow hre; whou combined re- 
move from the tiro, and add 1 pint vW of tur- 
pentine, and CO dix)pH liquor of umiuonmj j^tlr 
well to gc the r an d bo t tlo . Th o go n ui uo il n i ps» 
MV iho ro^iduum uf the rectification of oil of 
turpentine, Dutch dnijn arc of c^omvo Htiiiiu- 
lant and diuretic iu thcii*th«mpcutivul effects^ 
but they have been regarded by the ronmion 
peopio as posfiesRed of many other virtues, and 
havo been ranch applied to wounds oad other 
oxtcruol injuriod ot tho emfoce. 

6343. Bussia Sal^e. Tako equal parts 
of yellow wax aud swoct oil, melt slowly, 
carefully stirring; when cooling, stir in asmal) 
qiiaaLity of glyccriuo. Good for all kinds of 
wound n, ^c. 

5344. Jaaies* Oil of Oladness. Take 
oil of hemlock, 1 ounco; linseed uil, 1 qnart. 

6345. Green Iffountain Salve. Take 
2 puiiQds resin, i pound Burgundy pitch, ^ 
pound bees' -wax, {pound mutton tallow; 
moU them slowly. When not too warm, odd 
1 ounce oil bc^ock, 1 ounce balaant fir, 1 
ounce oil origanum. 1 ounce oil of rod cedar, 
I ounce Vonfeo turpentino. I ounco oil worm- 
wood, i ounce verdigris. Tho verdigris mast 
bo very finely pulverised and mixed with the 
oils, thon odd a4 above and work all in cold 
water on til cold enough to roll. This salve 
h&4 no equal for rheumatic pains or weakness 
in the side, back, nboniders, or any place where 

E ain may locate itself. Where tho skin Is 
roken, oa in ulcers, bruises, ^c., use without 
the verdigris. 

5346. Beating’s Cough Xiozenges. 

These aro said to be composed of lactucarlnm, 



2 drachms; ipecacoanba. 1 drachm; squilU, 
i drachm ; extract of liquorice, 2 drachms ; 
sngar, 6 onnee^. Made into a mass with 
mucilage of tragacanth, and divided into 
20-graiQ losengcs. 

6M7. Milbum’s fiEixture. Precipita- 
ted prepared chalk, loaf sugar, and gnm-ara- 
bic, of each 2 drachms ; green mint water, 4^ 
ounces ; laudanum, 10 mipims ; spirits of 
lavender, 2 drachms ; simple syrup, li onn- 
ces ; tincture of kino, I ounce. Mix. Useful 
in loose bowels in children, and can bo given 
to them after each evacuation, regardless of 
nmnlicr. Dose, from 4 to 1 tahU* spoonful. 
8h:^o the mixture well each timo before 
using it. 

5348. Blcord's AxomatiG Wme. Tak c 
me, sage, hyssop, lavender, absintii, rose- 
leaves. thyme, and elder flowers, of each 4 
ounces. Digest for 2 weeks in 9 plnU claret, 
^en add taonio acid, alum, wine of opium, 
of each 9 ounces. 

6349. Boyraii’s Wash. Dissolve chlo- 
ride of tine in 100 times its weight of pure 
water. TbU solution is used a.s a wash for 
chancres, and spontaneously or artificially 
opened bnboe^ that are extending both in 
sue and dopth, and show uo sins of cicatri- 
tatioo. It is applied twlco a day by means 
of Lint moistened with it. As soon as the vi- 
tality of the ports becomes favorably modi- 
fied, Dr. Beyran replaces this wash by Kicord’s 
wino of cinchona or oiomatio wine. {Set Xo. 
6343.) 

5350. Charta Epispaatica. *Whito 
wax, 4 parts; spermaceti, l| parts; olive 
oil, 2 partH ; resin, ) parts ; Canada balsam, 
i port; cantharidcs in powder, 1 part; dh- 
tilled water, 6 parts. Digest all tho ingredi- 
ents oxoepUog tho Canada balsam in a water- 
bath for 2 hours, stirring them constantly ; 
than straiu, aud separate tho plaster from tho 
watery liquid. Mix the Contuln babaui with 
the pwter melted iu a shallow vessel, and 

E as4 slipi of paper over tho surfiico of tho hot 
quid, so that one surface of the paper shall 
receive a thin coating of plaster. 

5351. Brodum’a Iferwoua Cordial. 
Take equal parts of iron wine, coupuuud 
spriu of lAVcndcr, tinctures of calumba, 
gentian, cine luma, :ind cardamomH. 

5302. Atkinson's Infant Preserva* 
tive. Cur be mate of magucsia, 6 drachms; 
white sugar, 2 ouncc.<< ; oil of aDisce<l. 20 
dmp.s; spirit of sol- volatile, drachms; 
laudanum. 1 drachm ; syrup of sofiroD, 1 
ounce ; cant way w:Ucr to inako a piut. 

6353. Boyle's Fuming Liquor. Take 
quicklime and <>ulphur, each 3 parts. Tritur- 
ate togoiber, adding water xumcient to form 
a paste, and iocoinorato 7 parts snlphato of 
ammonia dissolved iu water; lot the whole 
stand, then decant, wash the residuum, rub- 
blag it with a sraoU portion of water unite 
tho RolntioiiR, and filter. This ia the x&lpftK- 
retUd k^drinful2»hat4i of ammonia, and is used 
in Tuediciao as a powerful alterative in const! - 
tntional disea.*«e<. 

5354. H&U's Solution of St^chxun. 
Take pure crystals of strychnia. Id grains ; 
water and olcobiil, of each 7i ounces ; acetio 
acid aod compound tincture of cardiunoms, 
of each 4 ounce. Mix for solution. Dose, 20 to 
*30 drop5, once or twice a day. 

5355. Flemming’s Solution of Stiyck* 
nia. Take of strycimia. 2 grains; distilled 
water. 5 fliud drachms; tnuiiatic acid, 1 drop, 
or soffieioot to dissolve the stryebuJa. Dis- 
Stflve by tiituration, and add diluted alcohol 
enough to make 10 fluid drachms. Dose, iu 
tho beginning, 10 minuns. 

5356. Brandish's Alkaline Tincture 
of Bdiuharb. Coarsely powdered rhubarb, 1 



ounce; Brandlsh’s alkaline solution, 32 fluid 
ounces. Tho original formula directs only i 
ounce rhnbarb, but as Smaller doses than 
were given by Dr. Brandish are now usually 
prc«nbo(], tio quantity of rhubarb is hero 
increased. Or an alkaline infusion of rhubarb 
may be made by pouring boiling water, fl 
parts, on rhubarb, 3 parts, and carbonate of 
potash. 1 part. 

6357. Brandisli's Alkaline Solution^ 
or Caustic Alkali. American pearl -ashes, 
6 pounds; quicklime, 2 pounds; wood ashes 
prepared by burning tho branches of the ash, 
-> pounds; boiling water, 6 gallons: slack the 
lime, odd the re^t of tho water and the pearl- 
ashes, and lastly stir in the wood-a«dies; let 
it stand in a covered vessel for 24 hours, and 
decant. To each pint add 1 drop of true oil 
of juniper berries. Keep it iu stoppered 
bottles of green glass. The common liquor 
of potossa is usually sold for the above solu- 
tion. 

5353. Coating for Pilla. Durden 
recommends collodion as a covering for pills; 
others, a solution of gutta pcrchft iu chloro- 
form; but tho ready solubility of these 
materials in the stomach may bo questioned. 
Blanchard uses balsam of tolu d)s»^olvcd in 
ether. Baildon Tccommends chloroform in- 
stead of other for dissolving the balsam. 

5359. Garrot'a Covering fbr Pilla. 
Soak 1 ounce purified gelatine in 2 or 3 
drachms water; kern it liquefied in ft ealt- 
water bath. The pills nro stuck im lung piut, 
ami dipped in tbo solution; when cokl tho 
pins are withdrawn, after being hi'ntcd by a 
small flame, which melts tbu gelatine and 
cloM'ft iho hole. 

5360. Bochet’a Syrup, Compound 
syrup of tiar>aparilla. with senna, and I per 
cent of iodid" of potassium. Used for scroib- 
lous aflbetious. 

6361. Batton's Britiak OU. Oil of 

turpeotiuo, ounces; Uorbodoes tar, 4 oun- 
ocs ; oil of rosemary, 4 drachms ; mix. 

5362. Bhtiah Oil, or Oil of 3tone« 

Take oils of turpimtino and liutfced, each 8 
ounces ; oils of amber and juuiper, each 4 uon- 
caa. Barbadoc^ tar, 3 ounces; (petr(»- 

loom) oil. 1 ouuco. Mix. This is an excel- 
lent application to cuts and bruise?, swellings 
and sores of almost any description whatever. 

5363. Cochra&e'a Cou^h Medicine. 
This Gonaiets of an acidulated syrup of 
poppies. 

536A Godfreys Cordial- The Phil 
adelphia College of rhannacy, to prevent tho 
xuischief aritiiug from tho dlfferont strength of 
this compound, directs it to be preparod aa 
follows : Disaolvo 2i ounces carbonate of 

G tash in 26 pints of water, add 16 pints mo- 
«es; heat together over a gentle tire till 
th^ simmer, remove the scum, and, when 
suficiently cool, add ir ounce oil of sassafras 
dissolved m 2 pints of rectified spirit, and 24 
fluid ounces ot tincture of opium, previously 
mixed. It contains about 16 minims of laud- 
anum, or rather more than 1 grain of opium 
in each fluid ounce. 

5865. Baume de Vie. Socotrine aloes, 
2 drachms; rhubarb, 6 drachms; safion, 2 
drachma; liquorico root, 1 ounce; proof 
epirit, 8 oonces. Dl^st for 8 da^ and niter. 
*!nie original Swedish form is : .^oea, 9 
drachms ; rhubarb, gentian, sedoary, suffix; u, 
theriaca, agaric, of each 1 drachm ; proof 
spirit, 2 pints. (See Xo. 5337.) 

5366. Jozesu’s Copahine^meg^e. The 
Intention of M. Jozeau lu devising this form 
of copaiba to famish on article that the 
stomach would be more able todiger^t than 
the crude article. To this end he proposed to 
himself to oxidize the copaiba, which he ao- 
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complishes bj* mixiiig nitric acid with it. The 
essential oil i$ acted on, and hyponitroos acid 
escapes into the atmosphere. The copaU 
ba thus treated is then washed with water, 
tmtil it no longer reddens litmus paper, and 
one-tenth part of cubebs in fine powder are 
added to it, the same proportion of carbonate 
of soda, and one-sliteenth part of calcin^ 
ms^esia. The mixture (s allowed to stand 
until it is quite solidided, and in that state it is 
mado into email masses, which are then care- 
fully covered with sugar. 

6367. Ford’s of Horehoti&d 

is said to be prepared according to the follow- 
ing formula ; horehound herb, 3| pounds ; 
liquorico root, 3i pounds; water, & pints. 
IniUse for 13 hours, then strain off 0 pints, to 
which add camphor, 10 drachma ; npiun\ and 
boiuoin, of each I ounce ; dried squills, 3 
<»uuces ; oil of aniseed, I ounce ; proof spirit, 

12 pint?*, Macerate fur 1 week, then add 
hon^vv, 3^ pound:*. Mix and strain. 

6368. Holloway's Ointment. Take 
butter, 13 ounce rt ; bees'- wax. 4 auncui;; yellow 
rcsfii, 3 iiviuccs. Melt, .aud add vinegar of 
cantbaridcrt, 1 ounce. {!^cc Xo. 1178.) Kvap- 
orate and add Canada balsam, 1 ounce ; oil of 
mace, ^ tirachm ; balsam Pom. 13 drops. 

6369. Holloway’s Fills. Tako aloes, 

4 parts; myrrh, jalap, and ginger, of each 

5 parts. Mucilage to mix. 

6370. Sydenham’s Laudanuzm Ao« 

cording to tiio PoriB Codex this is prepared 
an follows : opium, 3 ounces ; Hoffrou, 1 ounce ; 
hruiicd cinnam<m and bruised doves, each 1 
drachm ; sherry wine, 1 pint. Mix and mace- 
rate ft»r 15 days nn<l bitnr. Twenty dropa are 
equal to one gram of opium, 

6371. Riegleris Fewer Tificturs. Take 
of aloes, i ounce ; camphor, 4 scruples ; orange 
peel and elecampane root, of each 6 ounces. 
BniJso and digest with 10 pints alcohol (hO 
per cent.) for S days. Then express, 

13 ounces dilute sulphuric acid, 6 nonces sol- 
phatc of quiniue, and li ounces Sydenham's 
laudanum, {See tout receipt.) Aiter the nsa 
of a purgative or emetic if required, 3 drachms 
of this tincture aro given 3 hours before the 
paroxysm is expected, with short diet. On 
the seventh, tburteonth, and eighteenth 
day, iiiCT the lost attack, the same dose ia 
given. This remedv fails only 5n very excen- 
tional coses. It is m use in the Aastriaii mu- 
itarv hospitals. 

6'372. Kitridge’s Salve. Moke a de- 
coction in rain water of ih pounds each bitter- 
sweet root and sweet elder root ; 4 pound 
each hop. vines, hop loaves, aud garden plan- 
tain top^, with i pound of the root of the last 
named plant, and i ounce plug tobacco. 
Streio, aud press through a thick cloth, and 
evaporate to 4 pint. Then mix with 1 pound 
sweet butter and 1 ounce each resin and oeea'- 
wax. Heat gently until the water has all evap- 
orated. This is a good curative salve for sores 
on the human body as well as on anlmaU. 

6373. Thirlault’s Qlycero-pomade of 
Iodide of Potassium, Melt glycerine (of 
2S° to 30° Baum4), 100 pmts; powdered ani- 
mat soap, 50 ports, powdered iodide of po- 
tassium, 130 parts; m a warm bath ; then 
pour out into a warm porcelain mortar, and 
triturate well for i hour. Then ffavor with 3 
parts oil of bitter almonds. 

5374. Elixir of Bromide of Ammo- 
nium. Prepared from bromide of ammouium 
as in No. 5449, without the coloring. 

5375. Patent Bysentery CordiaL 
Take of rhubarb, catechu, and camphor, 
3 parts each; laudanum, 4 parts; and a 
little oil of anise. Dose, 15 to GO drops 
after each operation. 

6376. Whitwith’B Bed Drops. Take 



oil of thyme, 4 drachms; tincture of myrrh, 
2 onncee ; tincttxre of camphor, 3 drachma ; 
compound spirits of lavender, 2 ounces ; alco- 
hol, 8 ounces. Mis. Bose, 25 drops in some 
suitable vehicle, two, three, or four times a 
day. This is the ori^al receipt, but it has 
been varied in many ways. 

5377. Qeorge^ Myrrhine. Glycerine, 
38 parts ; myrrh, 7 parts ; arrow-root, 6 ports ; 
chalk, 54 part ^ ; oil of cinnamon, 1 part. For 
tbo prc&en ation of tho teeth. 

6378. Slirkland’s Neutral Cerate. 
Mis together 4 ounces lUliorgo planter, 14 
drachma acetate of Ic.'id, and 2 oanccs each 
olive oil, precipitated chalk, and acetic acid. 

6379. Hufela&d’s Zinc Cerate. For 
sore iiipplei<, uiccratiuus of the breast, do. 
Mis 15 ^ins each oxiilo of sine and lycopo- 
dium, with 4 ounce simple cerato and aboot 
4 ounce of ^ermoceti cerate. 

5380. Deechampe’ Fuligokali Oint- 
ment. This ointment baa been considerably 
nsod in obstinate chronic diseases of tho skhi 
as a detersive, resolvent, and stimulant appti- 
cariou, and is mode by taking of faligoKoli. 
16 to 30 parts {see next receipt ) ; lanl, I 
ounca Rub together. 

5381. To Obtain Fuligokali. Toko of 
poCoBBO, 30 ports ; bright .soot, 100 parti ; wa- 
ter, ioAciemt ; boil for an hour, cool, ^uto 
with water, evaporate to dryness, and keep in 
well-stopporod buttles. 

5382. Hooper’s Female Pills. Tokot 
drachm dry Kulpbato of iron, 15 groins pow- 
dered jalap, 1 drachm powdered aloes anu cin- 
namon, and 8 grains znyrrb. Mix with syrup, 
and make into 30 piUa Dose. 3 or 3 at bed- 
time for several nights in succession. They 
purge smartly, and act beneficially as an om- 
meoagvgue. According to a rccont analysis, 
the iron u in a peroxidized stato ; probably the 
snlpbato is partially calcined. Tno Pbilodel- 

f ihta College of Pharmacy gives the following 
ormula: Barbadoes aloes, 8 ouncos; dried 
sulphate of iron. 94 drachms; extract of block 
hellebore, 2 ounces ; myrrh and soap, each 2 
ounces ; canella, 1 ounce ; gioger, 1 ounce ; 
water sufficient to form a mass. Bivido into 
pillA of 24 grains each. 

5383. Nuremberg Plaster. Mix 8 
ounces red lead with i pound olive oil, and 
expose to a heat until uie nustore becomes 
brown or blackish ; odd 4 onuce resin, 1| oun- 
oes yellow wax, ai^ 2 dr^hms camphor. The 
red lead should not be added to the oil until 
so far heated as to scorch a feather dipped 
into it. 

6384. Gresa Coloring Povder. Mix 
together 1 part indigo and 10 parts curcuma 
root and r^nce to a fine jK>wder. (ffafjer.) 

6386. Green Oil. Digest for 2 days, 
with frequent agitation, 1 part green coloring 

S ovdor (see last receipt) in 20 parts olive oil. 

^ecant the clear, and ffiter. Keep in glass 
bottles carefully stopped. Or: Boil I part 
fetsh plantain in 8 paris olive oil, until ensp ; 
press and filter. {Baper.) 

Either of these will produce an oil whose 
appearance is identical with the oil of hen- 
bane. and is probably sometimes sold for it. 

6386. Plunket’s Ointment for C oncer. 
Whito arsenic, solphor, powdered fiowers of 
lesser spearwort and stinking chamomile, lev- 
igated together, and formed into a paste with 
white of egg. 

5387. Hope’s Camphor Hixture. Take 
4 ounces camphor water, 30 drops fuming 
nitric acid, and 20 to 40 drops Uncture of 
opium. Dose, a table-spoonful oveiy 2 hours. 

6388. Hurphy’s Carminative. Take 
t pint iinctnro of valerian, 10 fluid drachms 
acetstod tincture of opium, 128 grains pulver- 
ized camphor, 248 grams carbonate of potasso. 



2 ounces carbonate of magnesia, 40 minims 
each oil of anise and oil of mint, and 14 pints 
water. Dose for an infant, 20 to 25 drops. 
This is said to bo an improvement on Dewees' 
carmiaative. {See Xo. 5435.) 

6389. Eisenmanu’s Opiated Wme of 
Colchicum. This consists of .a mixturo uf G 
parts wine of colchicum seed and 1 part wiue 
of ODium. 

5a90. Fierlot's Solution of Valerian- 
ate of Ammonia. Dissolve 3 scruple b ex- 
tract of valerian in 7 fluid ounces i*pnng wa- 
ter; add 3 fluid drachms fluid extract of rolo- 
riaii. and filter; then a<ld 2 drachms valerianate 
uf ammonia, G fluid drachms oraiigo-Ilower 
watirr, aud G fluiil drachms simple syrup. 
Do^c, 1 tea-'^poonful 3 or 4 times a day. 

5391. Brandreth's Pills. Acc(»rding 
to Dr. Hager's analyMs, these consist of 10 
grains extract of may- apple, 30 grains poke 
berry juice, 10 grains j*aSron, 10 grains pow- 
dered may apple root, 15 grains powdered 
cloves, and 3 ilrcms oil of peppermint. This 
is made into 30 pill s with pc^wdered liquorico 
root. 

6 392. Foucker's Dressing for Wounds. 

Dissolve 2 drachma chlorate of notassa in 4 
fluid ounces glycerine, and add 24 ounces al- 
cohol. This lorms a clear liquid which ia 
readily absorbed by linen, and does not anil 
tbo clothing, ft keeps tbo dros;*ings moiat for 
24 hours, is easily washed off with’ lukewarm 
water, and is well adapted fur soA. granula- 
tions. 

6393. AUeria Nipple Wash. Tako 
4 dracUra p<jwdercd gum-arabic, 10 grains 
boruto of soda, and I drochm tincture of 
myrrh. 

5394. Beatch's Neutralizing CordiaL 
Mix together 1 ouuce coarsely powdered Tur- 
key rhubarb, 4 ounce peppermint leaves, and 

1 ounce bicarbonate of potash. Put the ma- 
teriola in a stone jar, and odd 1 pint boiling 
water; let it stand till cold, and then odd | 
pint best brandy and 4 pound loaf sugar. 
Digest for a day or two, and strain through 
fianucl. Bottle for use. 

6396. Hater’s Vermin Ointment. 
Mix together 12 parts sulphate of quinine, 

2 parts muriatic ar.id, and 200 parts lord. 

5396. Hayes* Substitute for Osgood’s 

Indian Ohola^gue. Dr. Mayes, ufMaves- 
viile, 8. C., gives tho lb! lowing receipt, wiich 
bo declares to bo very similar to, if not iden- 
tically the s.ime, in taste, smell and effects, os 
Osgood’s Indian cbolagogne. Take 2 drachma 
sulphate of qmnino; 1 ifrachni Tildens* fluid 
extract of leptondra; 4 ounces saturated tinc- 
ture of queens’ root; 3 drachms Til den’s ex- 
tract of podophyllin (may-apple) ; 10 drops 
each of oil of sassafras and oil of wintergteen; 
and sufficient best New Orleans molasses to 
make tho whole up to 8 ounces. This mixture 
to be well shaken up before a dose is mea- 
sured; as the quinine (not being dissolved) 
will settle to the bottom of tho wattle. The 
dose for adults is from 1 to 3 tea- spoonfuls 3 
times a day. The dose is, however, a matter 
dependent entirely upon tho nature of the 
cose; and maybe less or more, according to 
circumstances. It usually requires at least 
one 8-ounce bottle of the mixture to insure a 
pennmient cure. When Tilden’s fluid ex- 
tracts cannot bo had, saturated tinctures may 
be used, but in increased quantities; say 
rather more than double the quantity given 
of the fluid extract. In order, thou , to preserve 
tho duo balance, tho mixture must bo mode to 
measure 10 ounces, and a corresponding in- 
crease of do?^ m\ist be made. 

6397. Norris’s Soda Mint. Soda mint, 
so much employed as an an l acid and cannino- 
tivo for over-feil infants and dyspeptics, was 
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nrijriuully favorite prescription of Dr. Geo. 
Xorrif*. Ru formula was the following : liix 
together i uunoe bicarbonate of soda, L ounce 
aromatio spirits of ammoDia, and 1 pint pep- 
permint water. Pose, fr>un a dessert- spoonful 
to a Ut)lo-spocinlul for adults ; from i t<j I 
tao-spatinfui for infants. 

5398. Fo 7*9 Muriatic Acid ChilblaiB 
Lotion. Muriatic acid, I part; water, Id 
part.*^. To lie orcasionallv ns a wash. 

5 399 . Foy '8 S ulphuric Acid C hilblain 
Liniment, f^alphunc acid, 2 drachms; oUro 
oil, -3i ounces; and oil of turpentine, 1 ounce. 
Mix. Applied with gcntlo fnetiou where the 
skin not hn>kon. 

5400. Baldam of Peru Liniment for 
Chilblains. Balsam of Peru, i drachm; 
mariatio other, 2 drochm.s; and laudanum, 2 
drachms. To be used a.s a friction. 

5401. Gaasicourt's Turpentine Chil- 
blain Lotion. Oil of turpentine, 4 parts; 
Rulphurio acid, 1 part; oUvo oil, 10 purt'^. To 
bo applied to the affected port night ami morn- 
ing. 

5409. Saunders' Petroleum Chilblain 
SmbrocatiOQ. Mix together petroleum, | 
ounce; alcobol. f ouucc. 

6403. Badius' Camphor Chilblain 
Ointment. Lard. suet, oil of baybemej^, and 
wax, of each i ounce, Melt together and odd 
camphor, I drachm. 

5404. Compound Creosote Ointment 
for Chilblains. <h*cosoio, lu drops; solution 
of eubocotato of lead. LO drops; extract of 
opium, li gi-ains; lard. 1 ounce. 

5406. Deechamps* Pastils for Bad 
Breath. Take of dry hypochlorite of Uue. 
2 drachma; sugar, di ounces; lUrcb, fi 
ilracbmti; gum tragacanth, L di^hm; and 
cannine, 21 grains. The pastils should be 
Quulo Ko OH to weigh about 2i j^ins; 5 or 6 
uiay be taken in tbo space of 2 hours. By 
ooiplnying starch iu the preparation of the 
losenges, Dosehamps wishes to proreut the 
yellow color which they would otherwise as- 
eame. 

6406. Soubeiran’s Lotion of Vera- 
tria. Tako 15 grains voratria, dissulre \i in 
Bufficiont dilute muriatio ooid, and odd 5 
d^hms glycerine. 

5407. Ifoble'a Tonic Elixir. Take 1 
ounce ouch of rhubarb root, orange peel, and 
caraway for funnel) seed; percumte with 1 

S lot brandy. Duse, a tca-!ipoonful 3 times a 
uy. after each meal. 

5408. Delioux's Wine for Bheuma- 
tism, Gout, and Neural^a. Take 5 ports 
tincture of cole hie urn seed, 2 ports tincture of 
Seoul te leavos, 1 part tincture of fox-glove, 
and 200 parts white Vine. Dose to com- 
monen with, k tablc-spoonfhl 3 times a day. 

5409. Ludlam’s Specific. Take 2 
drachms extract of rhntaar, I drachm alum, 
1 oauco enbebs, all lu powder; 1 fluid ounce 
bolsaTn nf capaiha, and sufficient carlronate of 
maguosia, Dose, a small piece every 3 or 4 
bour.'<. 

5410. Davis' Pain Killer. This pro- 
paratioa is eaid to bu pared ns follows : 
Toko 20 pounds powdered guaiac, 2 pounds 
camphor, 0 pounds powdered cayenne pepper, 
1 pouud caustic Liquor of ammonia, and i 

S mmti powdered opium ; digest these ingre- 
ionts in 32 gallons alcohol for 2 weeks, mid 
filter. 

6411. Hunter's Hed Drop. Triturate 
in a gltk<8 mortar, 10 grains corrosive aublim- 
aio in 12 drops muriatio acid, aud add gradu- 
ally I fluid ounce compound spirit of Isven* 
dvr. Dose, 3 tu 20 iLrops in wine. A power* 
fill alterative iu >^rphihtic diseases, and will 
not i^alivate. 

5412. Bnttley's Sedative Solution of 



Opium. Taku d ounces sliced opinm, 14 
ounces bruised nutmegs, 4 ounce Spanish saf- 
fron, and 4 pounds vcijuicc. Boil together, 
and add 4 drachms yeast; let tbo whole fer- 
ment 6 weeks, in a warm place. Decant, fil- 
ter, and bottle ; add a littlo sugar to each bot- 
tle. Ono drop of this sedarivo is cqaiv&lent 
to 3 <lrt>p.« of black drop. 

5413. Himmo's Solution of Croton 
Oil. Mix together i drachm alcoholic boIq- 
tiou of croton oil, 2 drachms each simple 
»yrup and gnalac mucilage, and t ounce uis- 
(illeu water. This qnanUty constitutes a 
dtk^a; a little milk to be swallowed before 
ami after. 

The alcoholic solution referred to is formed 
by adding 8 drops croton oil to 1 flnid ounce 
rectified spirit of wine (90 per cent.) 

6414. Gregory's Powder. Mix to- 
gether 6 drachms calcined magnesia, 3 
drachms powdered rhnbarb, and 1 drachm 
powdered ginger. (&» Xo. 5211.) 

5415. Bemousain's Anti-Sypliilitio 
Garble. Take 1 ounce of a decoction of 
black nigbubado ami hemlock, ami 3 grains 
bichleriuo of merely rr. 

5416. Bicord and Favrot'a Capsulea 
of Copaiba. Take 270 grammes (4187 
gruDs) balsam of copaiba, 60 grammes (926 
grains) nentral pepsiu, 12 grammes (1^ 
grains) Buboitrato or bismuth, aud 18 gram- 
mes (277^ grains) calcined magoesia. This 
is sufficient for COO fielotine capsules. Dose, 
from 15 to 18 eap^»ulcs a ch,r. 

6417. Ricord and Favrot'a Capaulea 
of Copaiba and Tar. Toko 220 grammes 

grains) balsam of copaiba, 20 gram- 
inci (3084 groios) Norwegian tar, and 15 
gmmmcs (2;ilf g^us) caicioed magnesia. 
To make 40o gelatine capsules. Dose, 15 
overv doy. 

6418. Hamburg Tea. This formula 
fur Hamburger X/iec is given by Oagor. Mix 
together 8 parts senna leaves, 4 |>orts manna, 
and 1 part coriander. 

6419. Persian Balaam. Thia is also 
known under the names of Traumatie EHxir, 
Balm 0 / the litHOcents, and Baume du Com^ 
mandcur. Digest 1 ounce angoUcaroot and 
2 onnees St. John’s wort, for 8 days in 5 
pints 80 per coot, alcubol. Strain, and 'digest 
with I ounce each gum myrrh and nm 
olibanum. Then add 6 ounces each ba^am 
of tolu aud gum benzoin ; macerate for *Z 
weeks ; then filter. 

5420. Grahame'a of Biaxauth. 

Dissolve 10 minims oil of orange flowers, 1 
drop oU of cinnamon, 1 drop oil of cloves, 
and 2 drops oil of anise, in A fluid drachma 
deodorized alcohol; add 2 fluid drachms 
syrup, and shako the mixturo well. Dlnsidvo 
136 gmiD:( ammonlo-ciLrato of bismuth in 2 
fluid ounces disUUcd water and li fluid 
ounces rose-water, adding sufficient aqua am- 
monia to pnMlucu a perfect solntion. Mix 
tbo two solution’^, mid 14 fluid ounces lUcohol, 
and, after standing for a ^burt time, filter un- 
til perfectly clear ; if not bright, add abont 
2 fluid drachms niuro alcohol. This is a fma 
prepanrion, each toa-spoonfol containing 
about 2 grains of bismuth aalt. 

5421. Lull's Iodine Solutioii. Thn 
eoDxists of I (Mtrt iodine dissolvc<l in 2 part . 4 
iodide of potassium and 20 parts w:Uc»r. The 
solution of this strength is the one generally 
underrVwd as Lngni'x fiolittion. 

5422. Iodine Solution for External 
Dae. Logoi do vised two other soluUoas of 
diflereot &grees of strength from the one 
given in No. 542L As follows : 

Rubefacient aolutionj contaiuing 1 part io- 
dine to 2 parts iodide of potaasoxn and 12 
parts water. 



Caustic solution, consisting of 1 paxtiedine, 

1 part iodide of potassium, and 2 parts water. 

6423. Camphorated Dover's Powder. 

Pnlveriie 5 drachms camphor with ether, 
add 5 drachms prepared chalk, 0 drachms 
pnlverixod liquonce, and 17 groins sulphate 
of morphine. Dose, from 1 to 10 grains, 
used in all kinds of fevers, and as an ano- 
dyne. 

5424. Davie’ Heutraliidng Cordial. 
Take 8 ounces rhubarb, 2 ounces each saf- 
fron, cariunoms, nutmeg, and carbonate of 
•oda; 2 pounds white sugar, and 2 ounces 
essence ol peppermint, witn aufficieut brandy 
and water to make np to 2 pints. Dose, 1 to 

2 tea-spoonfals. 

5435. German Tea for the Chest. 

The compound known as German Brust-Thee 
is composed of the following ingredients, cut 
up ito^ and mixed together : Take 4 ounces 
marsh-mallow root. 11 ounces liquorice-root, 
i ounce Florentine orrifl root, 2 ounces colt’s 
foot leaves; 1 ounce each red poppy flowers, 
mullein flowers, and star anise seed. 

5426. Frey's Vermifuge. Tako 1 
ounce castor oil, 1 ounce aromatic syrup of 
rhubarb, 30 drops oil of Baltimore wormsceil, 
and 5 drops croton oil. 

5427. Velpeau's Erysipelas Lotion. 
Dliuolve I ounce sulphate i>t iron iu 1 pint 
water. Apply to tho part utTected every 2 or 

3 hours. 

5428. Procterie Venniriige. To exuel 
stomach worms f 1*001 young children. Mix 
16 grains Bostonin with 2 fluid ounces fluid 
extract of pink-root and senna. Dose, for a 
child 2 years old, 1 tea-spoonful night and 
morning, until purging takes place. 

5429. Laurence’s Hemorrhage Solu- 
tion. Dis^ulvo 2 drachms chloride of iron in 
1 fluid ounce water. Apply with a brush, 
to prevent gangrene and arrest homorrhage. 

5430. LaureDce's Styptic Solution. 
If tho solid perohlorido of iron be kept in a 
bottle, a small portion deliquesces after a 
time, forming a thick brown liquid. This, 
applied to a bleeding surface by means of a 
brush of spun glass, arrests the flow of blood 
almost immediately. 

5431. Monsel's Styptic Solution. 
This oonsists of a solution of subsulphato of 
iron, and is applicable for the same purpose 
as Laurenco’s nemorrbogo solution. (6cc Xo. 
54'39.) The preparation of tho solution of 
subsulphatc of iron is thus given in tbo U. S. 
Ph. Mix 510 grains sulphuric acid and 780 
gr^ns nitric acid with j pint distilled water; 
beat to the boiling point, and odd, .j part 
at a time, 12 troy ounces t^ulpbate of iron, in 
ooarse powder, stirring after each addition 
until encrveBcencQ ceases. Boil tho solution 
until nitrous vapors are uo longer perceptible, 
and the color assumes a deep ruby tint. 
When nearly cold. oAd sufficient distilled 
water tomakouptold fluid ounces. 

6432. Patter son's Emulsion of Pump- 
kin- Seeds. This U a good preparation for 
expelling tape-wnnnH. Tako 2 ounces puiiip- 
kiu seeds, peel ami pound to a paste with 1 
ounce sugar; then add by degrees 8 fluid 
ounces woter. Tho whole to bo taken in 2 or 
3 draughts, at short iutervalH, fasting. Dr. 
H. S. Patterson has prescribed this repeatedly 
with success. 

5433. Teft's Dental Anaeathetic. Mix 
1 fluid nnneA e»rh Hneftn*** of aconite root, 
purified chloroform, and alcohol, with 6 
gnvina morphia. Used to diminish the pain 
in extracting teeth, by applying two plugs of 
cotton, moistened with tfio liquid, to tho 
gums around the tooth for 1 or 2 minutes. It 
must not be swallowed. 

5434. Parriah's Quinine Pills. Place 
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so grtuns solphace quinia oq a eiab, drop 
npoa it 15 minima aromatic aDlphoric acicf 
tnturating it witti a bono spatula until it 
becomes a thick paste. Tlieo diyide rapidly 
into the required number of pili«. A 3*>rroin 
pill uiodo m this manner thII not be iacon- 
Tenicntlf large. 

6435. Orimault's IkCatico Injection. 
The matico injection, nsed by Grimault, of 
Paris, for gonorrhrea, is prepared, according' 
to Bjoerkluud, by dissolving 4 grains sulphate 
of copper in 8 ounces infusion of maticu. The 
8 ounces of infusion are made from i ounce 
matico. 

5436. Storm’s Specific. Take 3 ounces 
sweet spirits of nitre, dr.'vebms oil of cu- 
bobs, 2 ounops balsam of copaiba, 1 drachm 
oil of turpentine, 20 drops oil of cinnamon, 
3 ounces mncilago of giim-nrabic, and suffix 
cicut tincture of cochineal to color. This 
preparation is preferred by many to tho cap- 
sules. 

5487. Milbau’a Emulsion of Cod- 
Liver Oil. T;iko 1 fluid ounce syrup con- 
taining sufficient ^^acebarate of limo to repre- 
36Dt6 grains of tho hydrate of limo; 5 fluid 
ouucea water, 9 fluid ounces cod-liver oil, and 
6 drops essential oil of almonds. Make into 
an emulsion. 

5438. Bumetead’o Opium Iz^ectioa 
for Qonorrheea. An inject ion, composed of 
1 scruple extract of opium, I fluid ounce ely- 
cerino and 3 fluid ounces water, passed mto 
tho urethra after everr passage of urine, 
aflbrds relief in local pain, and diminution of 
discharge. 

543d. Kicord’s Conorrhcea Xx^jection. 
Take 20 graius each sulphate of riuo and ace- 
tate of lead, and 4 fluid ounces ros^o-water. 
Tho bottlo to be well shaken before n?*ing. 

5440. Condy's Fluid. Dissolve J 
drachm pernumgauato of potnsi^a in 1 pint 
water. Tbii is au excellent lotion for bums, 
ulcers, and suppurating surfaces, relieving tho 
pain ami removing tho fiUid odor. 

5441. Bewees’ Tincture of Gu&iaeum. 
Digest f(»r a few dara 4 onnees powdered 
jruin-piaiac. U drachms carbonate of soda 
(or of potaK^a), ami 1 ounce powdered allspice, 
in I pint dilute alcohol. Add 1 or 2 drocami 
volatile spirit of ammonia to every 4 ounoea 
of the tinctnre. To be administer^ in doses 
of 1 tca-spooufhl in a Uttlc sweetened mUk, 
or in sherry wine, morning, noon and night, 
in cases of suppressed menses. This is on ex- 
cellent and well-tried remedy. 

5442. Poveil’s Cough Balsam. Mix 
together 3 drachms syrup of tola, 1 onnee 
paregoric cU sir, and 2 ounces liquorice Juice. 

5443. Steer’s Opodeldoc. I. Rectified 

S 'rit, L quart; castile soap, b ounces; cam- 
or, 2i ounces ; oil of rosemary. 2i drachms; 
oil of origanum, 5 drachms; weaker ammo- 
nia, 4 ounces; digest till dissolved, and pour 
while warm into wide-mouthed bottles. 

II. Rectified spirits, 8 pints; white soap, 
20 ounces; camphor, 8 ouncee; water of am- 
monia, 4 onnoes; oil of rosema^, 1 ounce; 
oil of horsemint, 1 ounce; dissofTe the soap 
in the spirit by a gentle heat, and add the 
other ingredients. Bottle whilst warm. 

5444. Falk’a Astacrid Tincture. 
This oltGrative has been found a valnahlc 
remedy in secondary syphilis and other dis- 
orders. Macerate for 7 days 1 ounce powdered 
guaioc, I onneo Canadian balsam, and 2 fltud 
drachms oil of sassafras, in 8 fluid onnees al- 
cohol. Filter, and add 1 scruple corrosive 
enblimatc. Dose, 20 drops in wino or sweet- 
ened water, night and morning. 

5445. Hufelaad’fl Pectoral Elixir. 
Take 3 parts saffron, 4 parts each benzoin, 
myrrh, gum- ammoniac, anise seed, and puri- 



fied liqporice-Juice; 8 ports each sneezewort 
root, ^creatine orris-root, and squill-bull^; 
macerate for a week in 93 parts rectified 
spirit, etirring frequently, then filter. 

5446. Hufeiand’a Aperient Elizir. 
Reduce to coarse powder 4 ports each of aloes, 
myrrh, and gnm-guaiacnm; add 4 ports 
bruised rbnbari)-root, 2 ports bruised sanron, 
8 parts carbonate of potassa, 6 ports muriate 
ox ammoniA 48 parts spirit oi horue-radish 
root, and 144 parts distilled water. Macerate 
the ingredients for a few days, Irequently 
sti rrlng, then fil ter. ( Eaoer . ) 

5447. Eufeland’a Anticatarrh Elizir. 
Take 60 parts extract of blesscd-thistlo, 20 
parts extract of bitter-sweet, dissolve them in 
480 parts fennel water aud GO ports bitter- 
almond water. Dose, 60 drops 4 times a day. 
{Hofjer.) 

5448.. ICeyeris Water of Li£e. Take 
18 parts fresh myrtle- berries, 12 parts orange- 
peel, 6 parts cinnamon, 2 ports gulfuigo-root, 
2 parts aedoary-root, and 1 part cardamoms. 
Reduce them by bruising anu cutting, and di- 

K st them for 3 days with frequent agitation, 
600 porU rectified spirit and 680 ports water; 
then strain with pre>«sure. and let it settle; 
decant the clear, filter it, and odd 120 ports 
white sugar, {llogcr.) 

5449. Slizir of Bromide of Potaeai- 
um. Dissolve 2 onoces and 16 scruples bro- 
mide of potassium in 1 pint simple elixir; add 
20 Kolutitm of oil of (.range aod 10 

mraims of solotion of oil of bitter almonds, 
and filter; color with eoebioeal color. Tho 
officinal fonnula for propariDg bromide of po- 
tassiam is given iu So. 4198. 

5450. Hufeland*a IniiaDt Powder. 
Take 2 ounces valerian root; 3 ounces orris 
root, 1 ounce aniseed; 2 drachms sofiron, oU 
in powder, and 2 ounces carbonate of mag- 
nesia. 

5461. Oraaville’t Counter^&ritsiit 
Lotxozu. These consist of three ingredients, 
viz. ; strong tcafer 0 / ammonia (specific grav- 
ity .873) more than 3 times the strength of 
offleioai Liquor ainmunia; of spirit 0 / rosp- 
mary, made by Infurting 2 pounds of the fresh 
tops of niHemaiT In 8 pints alcohol for 24 
hour*, and distilfing 7 pints ; and of spirit 0 } 
camphor y coinposeaof 4 ounces campnor die- 
solved in 3 pints alcohol. 

The lotion is prepared of two different 
strengths; the milder lotion consisU of 4 
drachma of the ammonia, 3 drachms of the 
spirit of rosemary, and 1 dmhm of the cam- 
phor spirit 

Tho stronger lotion contains 5 drachms of 
the ammonia, 2 of the spirit of rosemary, and 
1 of the camphor. The milder is generally 
sufficient to produce full vesication in from 3 
to 10 minutes. The stronger is seldom used 
except in apoplexy, and to produce cauterisa- 
tion. 

5452. Startdn’fl Borax aad Glycerme 
Lotion. For sore lips, chapped bands, Ac. 
Take t drachm borax, k fluid ounce glycerine, 
and 7i fluid ounces rose-water. 

5453. Brainard’a Solution for Exter- 
nal TTse. Dis^lve 16 grains lactate of iron 
in 2 fluid drachms distilled water. 

5454. Birch’s Pills for Ssbitusl Con- 
stlparion. Take | drachm alcoholic extract 
of rhubarb, 24 grains extract of taraxacoixiy 
and 2 grains smphate of qniiune. Mix to- 
gether and make into 12 pills. One to be 
taken either on rising in the morning or at 
dinner time, or even at hath periods when 
the constipadoQ is ve^ obstinate. This is a 
very gentle stomachic and tonic evacuant, 
particularly useful for the delicate. 

5455. Da Costa's Chronic Constipa- 
tion PUL Toko 1 groin podophyllin, 1 grain 



extract belladonna, 5 grains capsicum, and 20 
(Trains powdered rhubarb ; mix and divide 
into 20 pills. One pill to be taken 3 times a 
dar. 

b456. Birch’s Constipation Pill. 
Take 12 i grains compound extract of colo- 
cyntb aod 40 grains extract of henbane. 
Mix and divide into 20 pills, TJiis is an ex- 
cellent pill for occasional use, especially for 
constipation in old ag(*. 

5457. Ricord’s Copaiba and Pepsins 
Pills, Take Hi drachms balsam of copaiba, 
2i drachms neutral pepsine, 31 ^ains nitrate 
of bismuth, and 46 grams calcined magnesia. 
Divide into 100 capsules. Administer 15 to 
18 daily. 

5456. Lime J’uice and Glycerine. 

Limo (or lemon) juice, 4 pint. Heat in a 
pcircelam mortar to near Che boiling point, 
aad add ©dually rose wotcr, cider-flower 
water, and rectified spirit, of each 2 ounces. 
Agitata the whole well together. After 24 
h(»uP8' repose, decant or filter through calico 
or musjin, then add pure glycerine, 2J 
ounces; oil of lemons, i drachm. Again 
agitato them together for some time, and by 
careful nmnipnlatiou you will huvo a some- 
what J\ilky liquid; but it should be quite 
free from any coarse floating matter or sedi- 
ment. 

5459. Boudault’s Pepsins Pills. Mix 

2 drachms and 34 grain starchy pepsine^ 
with sufficient powdered tragocantb to /vake 
60 pills. Do«c, 3 pllU beforo and 3 after 
each meal, and Kotnutimoi 3 during tho 
meal. 

5460. Ho^s Pspalne Pills. Mix 2 
drachms 34 grains slurcby pepKino, I drachm 
17 /puna nitrate of bismuta. and 38i grainn 
lactic acid. Make into 100 pills, and coat 
with sugar and balfuun of tolu. Dose, 4 to 12 
pills 1 hour after meals. 

5461. Anffslot’s Bsmedw for TTlcera- 
tsdGums. Take of bypochlorito of lime, 
from 10 to 25 grains; mucilage of gum-ara- 
bic, to 4 drachms; symp of orange pee), 
li to 2 drachms. Mix tnorongbly. This 
mixture is employed as a lotion to the ulcera- 
ted gams. 

5469. Angelot’s Pastils for Bad 
Breath. These preparations aro better adapt- 
ed than liquids for carrying on the person. 
Take of hypochlorite of hme, 7 drachma; 
8UW flavored with vanilla, 3 drachms; gum- 
arabic, 5 drachms. The pastils aro mane fio 
08 to weigh from 10 to II grains. 2 or 3 
of these pastils are sufficient to remove 
from the breath the disagreeable odor pro- 
duced by tobacco smoke. Tho pastils thus 
glared have a groy color and become quite 

If postils of whiter color arc required tho 
following substances are employed: Tako of 

dry hypochlorite of limo, 20 grains ; pulver- 
fsM sugar, 1 ounco ; tragacontb, 16 

grains. The hypochlorite of lime is tritura- 
ted in a glass mortar, and a small quantity of 
water is poured upouit ;‘itia then left to repose, 
decanted, and a second quantity of water 
added ; the two liquids are filtered, and the gum 
and snnr added so as to form a paste. This 
is divided into pastih weighing from 12 to 16 
grains. If it is desirecl to aromatize the 
paste, 1 or 2 drops of any essential oil may be 
added to tho sngar and gum before the paste 
is formed. 

5463. Santonin Z/)zengea. Take 5 
troy ouncoe white sugar in powder, i troy 
ounce fine starch, 10 grains finely powdered 
tragacanth ; the whole well mixed with the 
white of 5 eggs previously beaten to a dense 
froth ; place in a porcelain dish over the wa- 
ter- bate, and, with constant stirring, keep at a 
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temperature cot exceeding 100^ Fahr. until 
a sample taken from tho mixture no longer 
runs from the spatula. An intimate mixture 
of 50 grains powdered santonin and 100 
grains powdered sugar is incorporated with 
the mass, and the wbolc, by means of a syr* 
ingo, formed into 100 losenges, each contam- 
ing i grain of santonin. They are depos- 
ited on smooth or waxed paper, and When 
hard ara to be placed be tween cotton- wadding 
and protected trom the light. 

6404. QueaneviUe^sFerrugizioua Pow- 
der. Bicarbonate of soda, 4 parts; tartaric 
acid, 7 parts; pure Pulp hate of iron, 4 parts; 
flugar, o ports. Powder each fine, then mix 
and keep the powder iu a well-corked bottle. 
Do9C, 1 epooaful in 6 or 7 ounces of sweet- 
ened water. 

6466. Tronchin*s Congh STrup. 

Powdered gum-arabic, ti ounces ; precipitated 
sulphuret of antimony, 4 scruples ; anise, 4 
aoruples; extract of fiquorice, 2 ounces; ex- 
tract of opium, 12 grains ; white sugar, 2 
pounds. Mix, and form loxenges of Q grains, 
one of which is to ho takon occasionally in 
catarrh ami hronchl.al afTeclions. 

6466. PierqulA^e Cough Sjrnp. 

Kerraes mineral, 2 grains ; gum-arabic, I 
drachm ; syrup. 5 ounces. Mix. A ^oonfnJ 
ocra-iinTmllv when expectoration Is dimcttlt. 

5467. Kermes mineral. Dissolre 23 
troy ounces carbonate of Jioda in 16 pinti 
boiling water; add I troy ounce finely pow- 
dered siilpbnrot of antimony, and boil for an 
hour. Filter rapidly into a warm earthen 
Tossel, cover chwely and cool slowly, After 
24 hours decant tho fluid, drain tho precipi- 
tato on a filter, wash It with cold water (pre- 
ri»u«ly boiled), and dry without heat. Keep 
in a well-st<mpc*d bottle, protected from the 
light. ( r, S. P7(.) Thirt is the oxysu^phur4t 
o/aiUimoni/. 

6468. Rousseau's Laudanum. 

ftolvo l*i ounces white huney In 3 pounds 
warm watov. and set it a>^idp in a warm place. 
tThen fermentation begins add to it asolutinn 
of 4 ounces selected opium in 12 ounces wa- 
ter. Let the mixture stand for a month at a 
temperature of 136® Pabr.; thou strain, filter, 
and waporate to 10 ounces; finally strain 
and edd 4i ounces proof alcohol. Seven 
drop^ of tbM preparation contain about 1 grain 
of opium. 

6469. Bozmamy's Deatifrice. Take 
prepared chalk, I part; burned harwhoru, 1 
part; hydrate of alumma, 1 part; perfume 
with oil of cinnamon. This u an excellent 
dentifrice. 

6470. Extract of Milk. Condensed 
milk is thus prepared r Take 10,000 parts fresh 
cows' milk, tO part^ white sugar, and 2 parts 
puro carbonate of soda. Place them in a por- 
celain TCJ^.«el, and. with constant stirring, eva- 
porato to the connisteDco of a thick extract, 
either in a vacuum or by the boat of a vapor 
bath of 1 to 160^ Fnbr. Ono part of tho 
extract will represcut 10 parts of iresh milk. 
ilTnoff.) 

6471. Milk Powder. Take 10,000 parts 
fresh cows' milk, 2 parts dry caustic pota.-«a, 
and 2 parts b(»rax. Evaporate these iu a 
vacuum to about 2000 parts. Then mix in 
thoroughly .'0 parts precipitated phosphate of 
lime, 15 parts table salt, 100 parts powdered 
gum-arabic, and 200 parts powdered sugar, 
ilvaporato the whole to a dry powder at a 
heat of 95 ° to 110° Fahr. (££ar;er.) 

6472. Schwarz’s Liniment for Scalds 
and Bums. Take 16 parts linseed oil, d 
parts wliitc of egg, and 1 part tincture of 
opium; mix them ^oroughlv by trituration 
with 2 parts acetate of lead. Spread upon 
lint ami apply to tho wound. (Hager.) 



5473. Hungarian Liniment. Pulvenxo 
5 parts cantbarides, 20 parts each mustard 
seed, black pepper, and camphor; itiacerale 
for 2 days in 2W parts win© vinegar, then add 
400 parts rcetifieu Strain with pres- 

sure, and fflter. (nager.) 

6474. Bland’s Ferrugisous Fills. 
Take equal weights of sulphate of iron and 
carbonate of potass ; make into a mass with 
mncilnge of tragacanth and powdered liqnorico 
root. 

6476. Castillon’s Powder b. Tako 1 
drachm each sago, jalap, and tragoeanth, all 
in powder; 1 Bcraple prepared oyster shell, 
ana snfficiunt cocmncid to color. Boil 1 



drachm of thia mixtnro in a pint of milk, and 
use tho decoction as a diet ui chronic l^wel 
affections. 

6476. Goulard's Cerate. This is tbo 
same preparatum a-; tho cerate af mibacciatc 
of lead of tho U. S. Pbannocopmia. Mix 4 
troy ounces melted whito wax with 7 troy 
ounces olivo oil. When it begins to thicken, 
giiulnally pour in 24 fluid ounces solution of 
bubacetato of lead, stirring constantly with a 
wooden apatula until cool. Then mix in 30 
grains camphor dissolved in 1 finid ounce olive 
oil. 

5477. Oondret^s Ammoniacal Oint- 
ment. Tako 32 parm lard and 2 parts oil of 
sweet almonds. Melt together by a gentle 
boat, and pour the mixturo into a wide- 
mouthed bottle, jidd 17 partH of a solution of 
ammonia of 25° Baum^, and mix thorough- 
ly until cold. Keep It In a cool place, and 
in a bottle with an accurately fitting stopper. 
It will vesicate, or raise a blister under the 
akin la 10 mlautos if properly prepared. 



TVyredical Receipts. Tho wopc 

IVI of this work does not allow of the 
msertion of much beyond general aud speci- 
fic remedies for ailments of every-dav occur- 
rence; it beiog understood that, in all serious 
cases, the gmdance of a physician isindispen- 
cable. A^co and directions ore given for 
the treatment of some severe cases feqoiriD£ 

E romnt action, that may be followed with 
ooent until tho arrival of tbo doctor. No 
particular school of medicine is adhered to, 
the efficacy of each receipt being the primary 
consideration i n \ nsertin g It Tbe list incl udes 
many popular and dome^^tic remedies, together 
with presenptiona of celebrated and leading 
physicians. 

6479. To Cure Froirie or Seven 
Tean* Itek. ‘Us© plenty of castile soap and 
water, and afterwards freely apply iodide of 
snlphur ointment; or take any mven qnantily 
of ^mple Bulphur ointment ana color it to a 
light -brown or cbocolato color with the sub- 
carbonate of iron, and perfume it 
this freely; and, if tho cose is severe, 
is ter mild alteratives in conjunctioD with tbo 
outward application. 

6460. Bulphor Bath. Tbo bath may 
bo prepared either by adding 1 ounce sul- 
phuret of potassium for every 10 or 12 gallons 
of water used, or 1 ounce sulphurct of col- 
ciom for every 15 gallons of water. Tho sul- 
phur bath is a powerful remedy in every de- 
scription of skin disease. Leprosy (the most 
ol^tinate of all) has been completdy cured 
by it ; the common itch requires only 1 or 2 
applications to eradicate it; all scurfy and 
moist skin affections, Ac., speedily yield to its 
influence. 

5481. Benzine for Itch. Benzine, it h 
said, will effect a euro for scabies in tho course 



Apply 

admin- 



of half an hour, alter which the patient 
should tako a warm bath for 30 minutes. This 
has been highly recommended. 

5462. To Cure Salt Rheum. TTash 
the part affected with castile soap and water, 
dry with a soft cloth ; then wet with tmetore 
of iodine, and lot it dry; after which apply a 
U ttlo citri ne oi ntment. ( See Ah. 4947 . ) v^en 
tbo eruption is on an exposed part, a wash 
composed of 1 drachm corrosive sublimate, 2 
scruples whito vitried (sulphate of iinc), 3 
drachms sal-ammoniac, 2 drachms salt, and 3 
ounces sugar of lead, mixed with 1 pint soft 
water, may bo used alternately with tho tine- 
turn of iodinn. 

5483. Salt Rheum fr^m Fhotogr ap hie 
Chesiicala. Moke a salvo by steeping 

! I aeon of tbo meadow root over a slow heat in 
rosh hog’s lord for from 2 to 0 hours— the 
longer the more powerful tho salve, Apply 
this to tbo eruptions as often as convenient, 
and in a short tiroo tbero will be a decided 
improvement and a euro will bo effected in 
from I to 6 woeks. If tho stomach or 
should seem out of order, take Wmebesteris 
bypophospbites of lime and soda. Use this 
medicino and no other, as it acts without fail 
and to the point, not bcin/^ in any way ieju- 
rioua. Avoid uMng cithenron or mercury, oa 
they do no good and aro very apt to do in- 
jury. T7bcro tho disease is not hereditary a 
euro will be effected in a f^bort time ; where it 
hns become a chronic difficulty tbe cure will 
be slower. ”Whcn buying tbo root, sak for 
queen of the meadow root. Be careful not 
to get queen’s root, commonly colled stil- 
lingia, many druggists not knowing tbe differ- 
ence. 

5464. Baker’s Itch. This disease is of 
common occurrence on tho bands of bakers; 
hence tbe vulgar name. Tbe treatment is oe 
follows ; Frequent ablution in warm water, 
keeping tho Mwcls open with saline purga- 
tives, and tho nightly use of the ointment 
given in No, 4957. will generally effect a cure. 
Salt food should bo avoided as much as possi- 
ble, as well as keeping the hnnd scot ore o with 
dough and flour; the latter being tbe cause of 
tbo disease. 

5466. Remedy for Tetter, Ring- 
worm, and Scald-Head. Tako 1 pound 
simple cerate; sulphuric acid, J pound; mix 
together, and it will bo ready for use. 

5486. Remedy* for the Tetter. Dis- 
solvo 1 ounce sulphurct of potash in 1 quart 
of cokl soft water; nut it into a bottle and 
keep it tightly corkca. Batbo tho cniption 5 
or D times a day, with a snunge dipped m a lit- 
tle of this solution. If ta© tetter reappear in 
cold weather, repeat tho treatment. This is 
an excellent remedy. 

5487. Remedy for Barber’s Itch and 
Tetter. A simple and effcctuuL cure. Moist- 
en the part affected with saliva (spittle) and 
rub it over thoroughly three times o day with 
the ashos of a good Havana i^cgar. Simple as 
this remedy may appear, it has cured the 
most obstinate cases. 

5468. To Cure Ring-worm, To 1 

part sulphuric acid, add IG to 20 parts water. 
Qbo a brush or feather, and apply it to tbo 
parts night and momiug. A few dressings 
will generally cure. If tbo solution is too 
Htronj;, dilute it with more water; and if Ih© 
irritatiou is excessive, rub on a little oil or 
other Boftemng application ; but always avoid 
soap. 

5489. Cnre for Ring-worm. Wash 
the head with soft-soap overy morning, and 
apply the following lotion every night; 1 
drachm smb- carbonate of soda, diRSolvcd iu i 
plat of vinegar. 

5490. To Cure Fimples and other 




GRANDDAD’S BOOK OF CHEMISTRY 



318 



DICK’S ENCYCLOPEDIA 



Eruptions of the Skin, .\cvcr tamper 
witU Iireakiog-oul oq tho skin ; evr*a 
thongli it bo a single red spot, do not apply 
to it'so aimplo a tJuug as water, hot or cold, 
but lot it aloBo, and omit a meal or two ; if It 
does not abate, consult a pb}’sician. If one 
U not at band, then liyo on half allowance 
nnril it dis^ pears. 

5491. wy canine, or Glycerine Var- 
nish for Cutaneous Afectloxie. Take 
yolk of egg, 4 parts by weight; rub in a 
mortar witU 5 parts glycerine. Applied to 
the akin it forms a vami?»li which etf&jtually 
excluclea tho air, and prevents its irritating 
effoct.**. It is unalterable (a specimen having 
laid exposed to tho air for 3 rears unchanged), 
and in quickly removed bV water. These 
properties render ft scrviceabJo fur erysipelas 
aod outaneous affections, of which it allays 
tho action. It U also very valuable for sooth- 
ing the irritation reriulting from bums, 

5492. C ure for Eruption s of the Skin. 

Take 2 ounces rasped sarsaparilla root, li 
ouncM Bolanum dulcamara or 

woody nightshade), li ounce znezercon 
bark, i ounce rapped guaiacum ^roud, and 4 
ounce sassafras bark. Four on these I quart 
boiling water, lot it stand 24 hours, and then 
boil away slowly to IJ pints; press, strain, 
sod add 2 pounds sugar and 1 ounce diluted 
tpirite of wmo. Take a wine- gl ass flU 3 times 
a day with 1 grain precipitated sulphurot of 
antimony. 

6493. Treatment of Sprains. Tho 
great remedy U re.st; when severe, rest for 
aavj<, to save weeks; the best treatment U 
Wiirra fomentations at tho time of accident, to 
provont or roduco tho swelling and pain, and 
sniica, applied by meani of lugs, to prevent 
jmin and give atrougth to tho part. Tho 
tincture of arnica is the preparation used. If 
tho skin is not broken,.aliout 20 to 30 drops, 
or oven, in severe cases, CO drops tuny be add- 
ed to a wine-glassful of water. If tho skin is 
broken, or any abrasion is present, tho 
•trenglh of tho tincture must ho considerably 
reduood ; from 5 to 10 drops will then bo fiuf* 
ficiout, and if any redness or inflammation 
occurs in or about tho sprain, iu conBeqneocc 
of using tho lotion, leave it at once and 
orq only cold water. A firm bandage will be 
wefUI to support tho part. Walking should, 
Kor a considorablo time, be only sparingly ia- 
ilulgsd in after a sovore sprain. 

5494. Bemedy for a Sprain or Bruiae. 
Wormwood boilod in vinegar, and applied 
hot, with enough cloths wrapped around to 
keep the sprain moi;at. This is on involnahlo 
remedy. 

6495. Sprains of the Wrist and 
Ankle. soon aa possible after tho occi- 
dout, got a muslin bandage 1 or 2 yards long, 
sad 2 or 3 luchos wido; wet it in cold water, 
snd rcdl it smoothly and firmly around tho in- 
jiirod part. Keep tho limb at rest, exposed 
to tho air, and continually damp with cold 
water. Thu sooner after the accident the 
bandage is applied, tho loss pain and swelling 
there will be ; but if pain becomes excessive, 
taro must bo taken to slightly loosen the ban- 
dflge. 

5496. Sprains of the hCoscles of tho 
Back. Takn of Canatla turpentine, 4 ounce ; 
soap linimeut. 6 ounce^^; and 1 drachm of 
laudannm. Mix, and mb well in beforo a hot 
tirr. 

5497. Sprain in the Back. The first 
thing U rc^t; tuku iiigbt ami morning 15 or 
20 drops of tho balsam of copaiba. If tho 

E art is inflam(5d, apply cold water cloths* 
et the bowol:j be kept geutly open by aperi- 
ents. TThen tho inflammation is gone, rub 
tho part with stimulating liniment. (*5ee Ko, 



4888 .) 

549S. Treatment of Scratches. Do 
not neglect them. Wash Ihem in cold water; 
close them a; much as yon can, and cover 
with diachylon plaiiicr. If there Ls inflamma- 
tion. apply a broad poultice, or one of slippery 
elm. 

5499. To Extract Splinters. Thoms 
and splinters liiuliug thejr way under the 
skin frequently giro considerablo pain, and, 
unless extracts, tho annoyance may be very 
great, as inflammation will in all probability 
ensue, which is tho process nature adopts for 
getting rid of thn cause of irritation. If the 
splinter or thoni cannot he immediately ex- 
tracted. for which purpose a needle will be 
found in most cases a sufficient surgical in* 
stmment, linen dipped in hot water on^t 
to be bound around Ino place, or tho part may 
be bathed in hot water. In the event of in- 
flammation, which may probably issue on the 
production of an nicer, the steam of hot water 
should bo applied, and afterwards a pooJtioo 
of bread and milk. 

6500. Treatment of Cuts. Tho divi- 
ded parts sbc»uld bo drawn close together, and 
hcM so with small pieces of strapping or ad- 
hedro planter ^^tretchctl across tbo wonnd. or 
by tho application of collodion. If the part 
be covered with blood, it ahould be first wiped 
off with a spt»ngc. When tho wound U huge, 
and tbo ports much expitsed, a good method 
is to sew it up. Tho application of a little 
creosote will geueraiJy atop local bleeding, pro- 
vided it be applied to tho dean extreroiUes of 
tho wounded vessels. A good way is to place 
a piece of lint, moisienttl with creosote, on 
tho wound previously wiped clean, or to pour 
a drtip or two of that liquid upon it. 
balsam, quick-drying copal Taraish. tincture 
of galls, copperas water, black ink, Ac., aro 
popular remedies applied iu the same wav. 
A bit of the fur plucked from a black bcavW 
hat is an exccIJoot rcme<1y to stop the ble^- 
ing from a ent produced by tho rasor Jo hav- 
ing. For light cuts with a knife, or any 
sharp iBstmment, tho Riga balsam uimaUy 
stops the bleeding immedtatoJy. (See Leek* 
;ow.) 

5501. Artificial Skin for Cut*i Ac. 
A small quantity of collodiou applied with a 
brush to a cut or wound will produce a per- 
fect anificiat covering which h more clastic 
than plaster, ;md sufficiently insoluble in cold 
water. 

5502. Traumaticine, or VTater-proof 
Covering for Wounds. Thin articio is 
simply a soluUou of white and dry pure 
unmaunfactured gutta percha in bisulphiiret 
of carbon. Dropped on a wonnd or raw sur« 
face, it ahnota instantly forms a pliable, wa- 
ter-proof, and air-t^bt defoniivo covering to 
the part, reaembl ing, in appearance, gold- 
beater's skin. Tho fetid odor of the bisul- 
phuret is lost in a few Reennds. Chloroform, 
which bos an agreeable (Mlor, may be u^d as 
the solvent, bnt is very much more expensive 
than the bisnlphuret carbon. 

5503. &eatment of Bed-Sores, Re- 
move the excessive Ji.schargA l»y gently 

ing the part with a bit of cotton wadding; 
then paint tho sore over with prepared coUo- 
dioa (see No, 4744), n.Bing a soft camel-hair 
pe^il. Tbo application may bo repeat^-d 
daily, and when it bas well drii^ placo a 
bit of soft lint or cotton wadding over the 
part for proteetion. 

5504* Deter^enU. Detcige means to 
cleanse. Detergents remove unwholesome 
matters adhering to and <ibstructiDg the 
vessels ; usually applied to foul ulcers, drc., 
aa tincture of myirb, honey, alnm, water, 
turpentine, &c. 



^ 5506. Treatment of Ulcers. An ulcer 
u an injury done to the flesh, from which 
issues matter, or some kind of direbarge, with 
mors or less pain and inflammation. The 
common ulcer should bo kept dean and cool, 
and protected from the atmosphere, especially 
m frosty or cold weather. It should be wash- 
ed now and ^en with warm soap-wator. Put 
UTOn it a little lint, wet occasionally with 
Bait and water, and put over it tho black 
^ve. (See No, 4971.) Perhaps the beat 
dressing is tho saturnine cerate. (See No 
4968.) Poultices made of the oak bark or 
tmnacb bark may be used alternately. 

6506. Treatment of Severe Ulcere. 
Sometimes ulcere are very irritable, tender, 
painfhl, and discharge a thin acrid fluid. 
They ahould bo steamed every night with a 
bitter decoction, and occasionally washed 
with an infusion of chamomOo dowers, or 
a strong decoction of wild cherry bark, with 
a little spirit. Apply a poultice of slippery 
elm, mixed with a strong decoction of poplar 
bark, and a trifle of salt. Repeat as required. 
If the ulcer or ulcers are indolent, steam as 
before, and apply tho cancer plaster (ece No. 
60470 with only a triflo of tljo white vitriol 
nuxed with it; or, sprinkle tho ulcer with 
powdered blood-root. Sometimes ulcers be- 
come very much inflon^ed, and assumo a livid 
color ; they ore covered with small vesicles 
or blisters, as in mortification. Wash tho 
ulcer with tiactnro of myrrh, and apply a 
poultice made of charcoal, yeast, slippery 
elm, ginger, aud a minute portion of tincture 
of cayenne. Bear it as long as possible. 
Then apply tho saturnine cerate. (See No. 
49fi8.) 

5507. Beadx’a Eemedy for Ulcere. 

Tho following is recommended by Dr. Beach : 
Take sweet clover tops and stalks, burdock 
leaves, and parsley, a bandi\il of each ; get 
tho sUongth out by boiling ; atraio, aud add 1 
p<mnd of rosin aud i pound uf freKh butter ; 
bimmer until of a proper consistence. A cold 
water cloth constantly applied is a good renv 
edy. Put a liltlo cerato on tho ulcer previ- 
ously. Attend to the general hcaltn by 
clviuulng tho btonjoch and bowels, and then 
givini; muics. 

5508. To PUmfect and Deodorise 

Foul Ulcers. Peru) an gan ate of potab^a 

diriiilecu rapidly the must fetid ulcers, in 
tho proportion nf 2 scruples of the salt to 
6 ounces of water as a lotion or injection. 
The most favorable method is tn cover the 
wound with lint soaked with that >«ubHtance, 
and to place above thi:^ a layer iif riiw cotton, 
the latter having the properly of filtering tho 
air, and to retain tho genn^ which determine 
putrid fermentation. Iu cancers of the womb 
It necessary to repeat the injections several 
times a day, 

5509. 'Ulcers in the Uouth. If the 
elvers are not of a syphilitic origin, a local 
wa-h of carbolic acid or permanganate of 
pot.wawill speedily enre thorn ; say I part of 
acid or permanganate to 100 of water. If 
they ore, however, syphilitic, the wayh of 
carbolio acid, perhaps 2 or 3 times as stiuug, 
in combination with intiimal treatment, will 
bo found beneficial; tho wash may be used 3 
times a day. 

6510. Treatment of BumuBg Sores 
on the Legs. 'W'oiih them in brandy, and 
apply elder leaves, changing twice a day. 
This win dry up all the sores, though the 
legs were like a honey-comb. Or. poultice 
them with rotten appfe.s. But take olso a 
purge once or twice every week. 

5511. Fine Clay as a Dressing to 
Sores. Br. Sebrebor, of Leiprie, recom- 
mends tho of clay 03 the most energetic, 
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most iQDoceTit, simple, aad economical of 
DolliatiTe applications to snxfaces yielding’ 
mal and moist discharges. He moreoTer 
considers that it has a specific action in ac- 
celerating the cure. Clay soften^ down in 
water, and freed from all gritty particles, ie 
laid, layer by layer, over the affect^ part. 
If it becomes dry and foils off, fresh layers are 
applied to tho cleansed surface. The imU- 
tmg Rccretiou is rapidly absorbed by the clay, 
and tho contact of air prcreuted. The cui9 
thus goes on rapidly. This clar ointment 
bos A dcdsire action in coses of fetid pers- 
pi ration of tho feet or armpits. A 90gle 
layer applied In tho morning will destroy 
all odor in tho day. It remains a long 
time supple, And the pieces which fall off ia 
fine powder produce no ioconvenience. 
{I>rit Med. Juntii.) Wo caq corroborate Dr. 
Schrober's oUserrations, having used fine 
clay poultices for several years, chiefly, 
however, in cases of local iDnainmaCion re- 
quiriog I ho application of cold. Hags wet in 
water, or Goulard water, so rapidly become 
dry aud hot that the benefit from the cold 
application is completely lost. There U no 
dirt when the clay )s enveloped in a piece of 
fmo lineu, and not too fluid in coasTstence. 
(BraitJuvaitc.) 

651 2, Treatment of Bums. In regard 
to the treatment of boms there is a great di- 
versity of opinion, scarcely any two surgeons 
agreeing as to tho remedies. All of tbeiu are 
doubtlc^aa valuable, but there ia ono which 
has A great reiniUtion (namely, carron oil, 
see y<). 5old). Tho great objection to it ia 
its oil pn.i ire odor, reudering an entire liuspi* 
tal ward disngrecabic. In all cases of boms 
ATul M it ii necessary to obHcrve that, ii 
fever i^huuld eusuc, laxative medicines ought 
to bo given ; n^ castor oil, or salts and senna. 

6613. Caxrosi Oil. This is composed 
nf caual part4 liiiseed oil and lime water, and 
sboulU bo well abakoD before nsing. 

6514. Treatment of Recent Buma. 
^eii recently iuMicted, ucitbing toads more 
decidedly to sootho or deaden the aafferiog 
than cold water ; the burnt part shoald« 
therefore, bn immediately placed in cold wa- 
ter, or thin clothe dipped In cold water shooUl 
be applied nml froquoutly renewed over the 
inured MUrfocc. After the lapse of a abort 
time, when tbo cold faiU to relievo, rog^ dip- 
ped in carron oil (see 5313) are to be 
eubstituted for tbo water, care being tokeu 
to keep tlio rags moist with tbo oily mUturo 
until tho bunt heal); tliia is the main point 
in the treatment; tbo rag or linen must not 
be removed or changed. Tbo carrtm oil may 
be applied from tho first ifit is at hand; but, 
cold water being nearly always to bo hod, 
will be found very grateful until assistance 
arrives. A largo uottio of carron oil should 
be kept in ever}- nursery cupboard, or In 
every house, in a place easy of access, a large 
label being affixed to it, with plain diroc- 

tiODS. 

6516. Treatment of Superficial 
Bums. When tho bum is very 8ui>erticial, 
simply inflaming or vcsicatiag the part, cov- 
ering it tip with flour, and then placing a 
layer of cotton over it, bo as to oxcludo the 
air, makes a very cnmfortablo dressing. An- 
other method consists In applying cold wa- 
ter; and another, warm water covered with 
oiled dlk and a bandage. Glyconino or gly- 
oeriuo varnish (see Xo. 5491} is also a vslna- 
ble remedy. Lord, deprived of salt, and sim- 
ple cerate, make pleanaut applications. 

5516. Gross’ Treatment of Bums. 
The pr(»fession is indebted to Prof. Gross for 
the inlnHlnction of white lead and linseed oil 
m the treatment of bums. It is one of tbo 



very best applications which can be used, 
effectnally oxelodiag tho air, and being 
always grateful to ttie patient. In ol! coses, 
no matter whether merely tho skin or the 
deeper stnzotures arc involved, white lead, 
rubbed op with Imseed oil to the consistence 
of paste or pvot, and placed on with a brush, 
will be fuand prodnetivo of great relief. 
Tbero does not Appear to bo any risk from 
the constitutional influence oi tho lead, 
though it bos been eusgeeted, to counteract 
any tendency of this kind, that the patient 
■hould take occaAtonally a little aolphate of 
magnesia. 

6617. Bums and Scalds. Every family 
ohould hare a preporatioo of flaxseed oil, 
chalk, aud vinc^r, about the consistency of 
thick pmnt, cons^tautly on band for hums and 
oc^ds. A noted retired phytician states that 
he has used it in bospitof and private practice 
for tho past forty years, and believes that no 
appUcahon can compnrv with it, os regards 
relief of pain and curative res^ntts. 

6518. BfOmedy for Seeldinw. Apply a 
poultice of slippery c)ui bark auu milk, aud, 
when the iuflauimation has left, apply block 
salve. (See Xo. 4071.) For very slight bums, 
the block salvo alono will cure. Tbo slippery 
cltQ poultico h a s^ivcreigQ remedy, and has 
effuotod tho greatest cures. Dr. Beach relates 
a case of severe scalding, in which a poultice 
of slippery elm bark and olive oil alone very 
soon arrested the inflammation aud acute 
euffetings of the patient, to the astonishment 
of all who witnessed the cure. 

5519. Remedy for Scalded Houthu 
In of ncaltling the mimlh with hot Ii* 
quidA, gargle with a dilution of l>c>rax, and 
then bold in tbo mr>uth a uinciiairo of slippery 
dm. swallowing it tdowly. if the tbnmt also 
has been scaldcti; tho slippery elm bark mi^ 
1>c mi toil with olive oil. Some recoTOtnend 
4onp liaiment, but the latter must not be swal* 
lowed. 

5520. To Cure Slight Bums. When a 
burn is only trifling, antJ canses no blister, itis 
sufficient to apply a compress of several folds 
of soft linen upon it, dippe<l in cold water in 
which has been dissolvea a little carbonate of 
soda; to be ronowed oveiy 1 3 roinates until the 
pain is removed. Dr. Tiss<»t Hays, in coses of 
uUstcn«.bcat up an cg^witb 2 tabl't-epnmifhls 
olive <»il or linseed oil. vpread it on soft linen, 
and apply it to the affected yuri. For veiy 
:»)ight Irams or scalds, tbo block salve alone is 
sufficient to remove tho pda and iDflamao- 
tion. (See Xo. 4971.) If the aka U not 
broken, cover tho part with a layer of flour 
or starch, place cotton wool over it, or a 
linen rag. and bind it over lightly. If a 
blister bos been burst or cut, use a cerato. 

5521. Carbolic Acid for Bumf or 
Sc^df. The best application in cases of 
bnras or scalds is a mixture of 1 part of car- 
bolic acid to 8 of olive oil. Lint or linen rap 
Are to bo saturatcil in tbo lotion, and spre^ 
smoothly over tbo bnrncd port, which should 
then be covered with oiled silk or gutta-percha 
tissue, to exclude tho air. The drassing may 
he left on from 2 to 3 days, and should then 
be reapplied, exposiug the bnm as short a 
time as possible to the air. 

5522. OiX of Brown Paper. Dip a 
piece of thick b?o«m paper into tho best 
salad oil. Set the paper on fire upon n plate, 
and the oil that drops from it U a good remedy 
for bnras. 

5593. Treatment of Bums and Dis-- 
colorationa Caused by Gunpowder. Dr. 
Davies, in a recent uumlier <d* the London 
Lancet, states that ho has found tho following 
treatment most successfal: Smear the scorch- 
ed surface with glycermc, by means of a 



feather, then apply ccittoa woddiug; lastly, 
cover with oi) 6ilk. In one case tbo discolora- 
tion wm very groat, the patient looking more 
like a mo ramy tb on .a 1 i vl d g beiu g. It entirely 
subsided iu a month by tho abovo treatment. 

5524. Ifature of Rheumatiam. Rhen- 
motUmis a diseased condition uf the fibrous 
and muscular tissues, chiefly affecting tho 
larger Joints; tbo heart and diiipbragm uro 
also liable to be affected by it. It is a pro- 
moting cause of heart disease. Thcprincipal 
forms of rhonniatism are these; wbea the 
joints ai)out tho bock and loins are affected 
the complaint is known os lumbngo; pains 
iu the bip joints arc designated HcinUca. 

6526. Caiiaea of Rheumatisiii. Tbo 
causes of rheumatism cro various. Vicissi- 
tudes of temperature arc tho most common ; 
occnppng a damp bed fur a siuglo night is 
sufficient to engender tho disease. Such per- 
sons as blacksmith'^, who are exposed to 
severe changes of temperature, are generally 
victims to tho complaint. U in ere and uer- 
sons employed iu mel ting- furn area are often 
severe suflerers. There le UkowJoe a hered- 
itary tendency to the malady, which a 
slight OoM will develop. Hbcnmatimn 
proceeds iVom a vitiated condition of tho 
ulood. A bermlitory toiut iu the circulatiug 
fluid may be devoloped by a slight cokl. bat 
more commonly the blood i)ecomcs vitiated 
through mal-OAsim nation aud a faulty diges- 
tive action. The preciso principle of the 
poison OD gendered bous not yet noen fully 
aaoertained. It is generally bcliovod to he 
lactic acid. 

5526. Pramemtory Symptonis of 

RheumatiaxB. An attack ol rhoumatism ia 
imminent when a stiffness is felt iu tho Joints, 
combined with a dryness of tho skin and a 
burning thirst Tbo variety of tho complaint 
of which those signs are tbo precursors is 
termed ocuto. Tho other vaiicty is chronic 
iheumatisin. Tho latter may bo r1 escribed as 
anoggnivatad condition of tbo former, though 
some Mrsona not only describe thorn os 
quite aistinct, bat introdneo a variety be- 
tween them. 

6527. Treatment of Rheumatism, 
lathe early stages, when thero is much thirst, 
a refreshing saline drink will bo houoficial ; 
cold water may bo fvcsly allowed, but acid 
drinks must nut be given without consulting 
the doctor, os they may not agreo with bis 
medicines. A correspondent of tbo Medical 
Circular vouches for tbo relief ho bos expe- 
rienced in tho liberal uf llmo (or lomon) 
/nice, whilo laboring under tbo paroxysms of 
riieumalism. By persistent uso of tho abovo 
flunple acid for tno space of 3 days, avoiding 
all stimulating liquicls, tho most cod finned 
rheumatism will, ho says, relax, and tbo tone 
of the muscular and nervous eyatem will bo 
restored to iU urual cbaractcr. 

5528. Local Remedies for Rheuma- 
tisnu Uslc93 anything else is ordered, cot- 
ton-wadding wrapped arouuU tbo bwoUoc 
and covered with oil silk, will bo found 

B al ; a kind of local vapor bath is pro* 
by it. If this is not agreeable, rags 
may be dipped in a saturated solution of 
nitre in water, and appliod, core being taken 
to keep them moist; oiled silk should bo ap- 
plied round these os well. 

5629. Treatment of Chronic Rheu- 
TnfttiiiTn. W bou rbe mn ati sm bee uu;cs chronic, 
the general health, particularly tbo diet in 
connection with tbo digestive pcmcrs, mast 
be attended to with groat cure. Tho attacks 
often arise from puro debility, and will then 
be best cured by tonics and ^lod lood. 

6530. Simple Remedy for Rhenma- 
4 :|*tw Bathe tho parts alicctcd with water 
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Id which potatoe:^ have beea boiled, m hot &s 
cou bo borne, just before poiog to bed ; hy tic 
Doit morning tho pain will be much rciiored, 
if not romoToil. One application of tbi^ Bim- 
p!d remedy boa cured tho most obstinate 
rhoumotio pains. 

5531. Dover’a Kheum&tic Pow* 
A&r, Ipococuanha powder, aud puriheU 
opium, of each 1 part ; sulpha to of putas:^. 
8 p&rtfl; triturate them tugetber to a duo 
powder. Be very careful to reduco tho opium, 
and intimately mix with tho rust. This pow- 
der la recommended by Dr. Dorcr os an 
effeotnai remedy for rheum atiam. Tho dose 
is from 2 tn 5 grains, repeated. Avoid much 
drinkiog after Ukicg it, or it might act as on 
emotic. 

5632. Hemedy for Ahetunatigm. 

Take h oanconuch block cohosh root, golden 
seal, aucl nerve powder ; I pint of rnm. Mix. 
Dose, i table- spoonful 3 times a day. The 
most obstinate cases of rheumatism bare 
yielded to the al>ovo simplo remedy. 

5583. Speedy Cure for Bheumatiem. 
Or. R. 11. Boyd states that ho cures iiitlam- 
matorr rheumatism in from 3 to 7 days by 
the fullowiog method : Giro first a full ometio 
dose of tartar emetic (14 to 2 groins), and 
when this baa operated. S drops landanom 
and 5 drops tincture of eolchicnm, every 3 
or 4 hours, and a teu-spoonful of a half-pint 
mixture, contuinin^ drachms acetate of p<K 
tassa, oreryhour. when the patient becomee 
very hungry, and ie quite tree from pain, 
baring fasted several doys, ho oUows 2 table* 
Spoonfuls of milk or 1 oyster 3 times a day, 
increa:»ing the quantity gradually each day. 

5634. Remedv for loflamoutory 
HheumatUxn. GelsomiDum, administered 
in doses of 5 to 30 drops, is a very serviceable 
remedy. The dose should be repeated at in* 
Lervals until the pain and inflammation di^ 
ear- 

636. Biheumatic Alterative. Uace- 
rate for 3 or 4 days 4 ounce each colchicnxn 
seed and black cobnsh root, both well bruieed, 
in I pint best rye whiskey. A desaert* spoon- 
fal 3 times a day, before meals, haa been 
found a roluablo remedy in chrunic rhenma- 
tisen. 

5536. Indian Ketnedy for BAeuiuiP* 
tlaxa. Macerate tbe following ingredientJ 
fora few days in 1 quart rye whiskey T 1 oonco 
burk of walioo root, 1 ennee blood root, 2 
ounces black cohosh root. 4 ounce swamp 
bolleboTQ, I ounce piickl^ asl l'*srk, and 1 
cmaco poke root cut flsc. Bose. I tea spoon- 
1*11 1 every 3 or 4 bonrs, iacreasing the dose oa 
tho stomach will bear it. 

6637. Spaniab Cure for Glixoziic 
BypkUitic aheumatiaia. Take 4 ounces 
sarsaparilla, 1 ounce rasped guaiacum wood, 
2 ounces extract of sarsaparili'a, 4 otince crude 
antimony. Tie them in a linen rag with 10 
drachma English walnut hulls (or black wnl- 
uut).ooc] boil in 3 pints water down to 2 pints; 
stmin. Doi<e, a wine-glassful every boor. 

6638. Jackeon's Cure fbr Chronlo 
Rheuzziabiam. I drachm cajepnt oil ; 4 
ounce srmp of -myrTh ; 3J onnce» synip of 

S m-araW. Dose, 1 Uo-spoonfol 3 times a 

y. 

6539. Oaution to Painters* Paioten 

should seldom wnah their bandn in turpentine, 
OA tho pmrtiro, if peraUted in, will load to the 
muit serious resnlts, even to tho lose of power 
lu the wrist joints. IL hus n tendency to en* 
largo tbo^jlnger joints, renders the hands 
more sens! tiro to cold iu winter, and lays tbe 
foundation of rheumatism. 

6640. BAeutnatic Decoction. Yrrginia 
soak u- root, 1 drachm; soreap^la in powder, 
6 drarhui;i: burdock seed. 2 drachms; poke 
rout, 2 drachms; wine-pine bark, 2 drachms; 



cayenne pepper, i drachm. Powder them, 
and odd 3 quarts of water. Boil down to 3 
quarU. A cupful 2 or 3 times a day. It is 
luoHt valaabie in chmnio rhenmatism. 

6541. LuAba^. It is a spedes of 
ebrouio rheumatism, which aflecte the muscles 
of tho luwcr part of tbe back, catuing great 
pain and stiffness. Tho patient can scarcely 
stir without having Ibo most piercing pain. 
It may bo CMufineci to one side, or affect tbe 
loins generally. Its attacks aro generally 
snddeo, immciiiately after or In stooping, or 
rising from bed. Lumbago ia connect^ with 
derangement of tho stomach, bowels, and kid- 
neys. 

5542. Beniedyfor Lumbago. Recti- 
flc4l oil of turpcDlino, 25 dropn; sulphuric 
other, 1 scrnplo; mncilago of gum-arabic, 3 
dracbms; syrup of poppies, 1 droefam; rose- 
water, 14 ounces; mako into a draught; take 
at bod-time. 

5643. Bemedy for a Weak Back. 
Tako a beefs gall, pour it into 1 pint alcohol, 
and liathe froquentlv. 

6644. Semedy for Neuralgia. A 
remedy Hoid to be cmcocioua consists m apply- 
ing bruised borso- radish to the wrist on Cue 
tide <k the l>ody where the pain is. 

6546. Excelletit Remedy for Neural* 
gla. A remedy, which is soinetimos instao- 
taneously tocced^ul, is mixing equal parts of 
tweet oil, spiriu of bartsbom, and chloroform; 
shake it well, and boforo time is allowed for 
Its particles to separate, wet a bit of rag or 
lint, place it on tno painful spot for about a 
minute, or less if roliovod sooner, bat bold a 
bandksrcbief on the lint, so as to conflno the 
volatile ingr^ionts; if kept on too long, the 
skin may m taken off. 

6546. Effective Cure for Neuralgia. 
Apply a blister of dpooisb flies, and let it re- 
main onti) it draws the skin red fuel longer); 
then tako it off, and 0 |»ply amorphino powder. 
This is often very effectual. 

5547. Jackson*# Neuralgia Remedy. 
Mix 14 drachms lt>dido of potass^ 15 grains 
sulphate of quinine, I ounce ginger syrup, 
ana onnees water. Dose, a table-spoonful 
every 3 hours. 

6646. Whitlow, or Felon. Tboseveritv 
of the inflammatiou in whitlow varies oonsia* 
erebly; tbcroistbo mild form, which gener- 
ally yiolds to fomentation with hot water 
cloths or pimUioee; and if matter forms, if 
relieved by tbo lancet, it speedily heals; but 
there u a mnch more fomiidablo affection, in 
which tho deep textures of tbo fing^ are in* 
Tolvod, occumpauied by severe pain, throb- 
bing, and much redness, heat, and swelling. 
This form is only to bo reliovcd by free and 
early incisions with tho lancet; for if this bo 
sezfeoted, the hones will become affected, and 
will be destroyed. It would therefore be ad- 
visable to submit tbo Anger to tbe inspection 
of a snrfmn whoa It docs not euily yield to 
fomentaliona or a poultice. 

6649. Treatooent of Whitlow. Steam 
the wbolo bond with bitter herbs for 30 or 40 
minutes ; bathe U fluently in strong hot lye 
WAt^r. The Rtrnming innrttnrit Im dixp^niuv] 
with. Or: Immerse tbo diseased Anger in 
strong lyo as long and ns liut os con bo borne 
Severn times a day. Apply a poultice of iin- 
s^ and slippery dm, with a litdo salt and 
brandy. Tbe fonaatiua of matter ia Indi- 
cated by a small white spot in the center of 
the BwelUnff. When this appears, open It 
with the point of a laigo needle or probe, that 
the matter may oscapo. Hepeat if necedsary. 
If proud flesh anpeare, c^ply tbe vegetable 
eanstio or chloride of poto^um, dilutM. A 
poultico of powdered hops is very effectual to 
relievo pain. Apply the blatk fin. 

407 1 )• to heal it Attend to tbe general health, 



by ^vtng aperient?, tonic?, and nutritious 
cooling diet 

6650. Simple Cure for a Felon. As 
soon as the parts begin to swell get the tinc- 
ture of lobelia, and wrap the part affected 
with cloth saturated thoroughly with tho tinc- 
ture, and the felon is dead. An old physician 
says that be has known it to cure in scores 
of cases, and it never fails if applied in sea- 
son. 

5551. Bone Felon. Tbe following re- 
ceipt for the cure of bone felon U given by 
that high authority, the London Lancet ; As 
soon as the disease is felt, pat directly over 
tho spot a blister of Spanish nv, about the sire 
of tbo thumb nail, and let it remain for 6 
hours, at tho expiration of which time, direct- 
ly under the surface of the blister may be 
seen the felon, which can be Instantly taken 
out with tho point of a needle or a lancet. 

5552. To Cure Felon#. Stir 4 tea- 
spoonful water into 1 ounce Venice turpentine 
with a rough stick until the mixture appears 
like granulated honey. Wrap a good coating 
of it round tho finger with a cloth. If the 
felon is only recent, tbo pain will bo removed 
in 6 hours. 

5563. Treatment of Boll#. When 
these appear, suppuration should bo promoted 
by poultices of oread and linse^ meal, to 
which a little ^ycerine or fat or oil may 1^ 
added, to prevent their getting hard. Ti^on 
poultices are Inconvenient, exposure to tho 
vapor of hot water, or tbe application of 
stlmnlatiug plasters, may be adopted instead 
When Bumciently ripe, tbo boil should be 
opened with a loncot, Uio matter cvocnatcd, 
and tbe wound dressed with a little simple 
ointment spread on a piece of clean Hot or 
linen. Tbe diet may bo full and liberal until 
tho fnaturatioQ of tbe tumor and tbe dischar^ 
of the matter, when it should bo loasened, 
and (he bowels opened by some saline purga- 
tives, as salts or cream of tartar. When 
tbore is a disposition in the cemstitutiou to 
tbo formation of boils, tho bowels should be 
kept regular, end tonics, a# bark or steel, ta- 
ken, with tbo frequent use of soa-bathlng, if 
possible. 

6554. O&rbuncle. A corbunclo is a 
species of boil, but larger, and much more 
painful. It shows dobility in the constitution. 
Carbuncles ora very dangerous, and medical 
advice should at once bo obtained. 

5565. Aetrinewts. Substances tb&t 
constrict tho animai fibre, and coagulate albu- 
men. When employed to check bleeding, 
tbev ore colled itfjptics. The principal vcgc- 
iablo aetringcntB are catechu, xino, galls, and 
oak bark ; tbo principal mineral astringents 
oro sulphate of iron, uitrato of silver, chiorido 
of sine, 3ul]>hate of copper, acetate of lead, ic. 

5556. To Stop Sleeding, If a man is 

wound<^d fto that lilnrtd that flow is 

cither regular or by jots or spirte. If it flows 
regularly, a vein has been wounded, and a 
string SDOuld bo buund tightly arouqd below 
tbo wounded part, that is, beyond itl^m tho 
heart. If the blood comes out by IcAps or 
jets, an artery has been severed, and tbo person 
may bleed to death in a few minutes ; to pie* 

vent which, apply the cord above tbo wound, 
that Is, between the wound and the heart. In 
eooe a string or cord is not at hand, tie the 
two opposite corners of a handkerchief and 
the limb, put a stick between, and turn it 
round Dfitil tho handkproMef is twisted snffi- 
dentiy to stop the bleeding, and keep it 
so until a physician can be bad. This appli- 
ance is called a fnvmupfeg, 

5557. To Stop the Bleadin^ from 
Leechae. Make a nail of cottos a boat the 
sife of a pea; put this pellet of cotton or lint 
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upon tbo wound , press it down finni/; keep 
up the pressuro for a quarter of an hour. Re* 
move the finger cautiously, taking care to let 
the mllet remain. 

5658. Fancoavt^s Styptic. Take car- 
bonate of potash, t drachm; castile eoap, S 
drachms ; aJcohol, 4 ounces. Mix. This styp- 
tic has been found preferable to tho persulphate 
of iron in many ox the minor cases of hemor- 
rhage, inasmuch as it leaves the surface of 
the Btuxnp in a healthy condition, and does 
not prodnee tbo thick incrustation so o^n 
objcctionablo after the application of the iron. 

6559. Styptic CoUodioB. This is made 
by uniting equal parts of collodion and chlor- 
ide of imn. It is recommended for erysipelas. 

6560. Erie’s Ifew ErmaratloB of 
Cotton for StoBchiiig- MemorAa^, 
Amencan cotton of the best quality should 
be cleansed by boiling it for an hour in a weak 
Bolution of ec^a (about 4 per cent), then re- 
peatedly washed In cold water, pressed out, 
and dried. By this process it will be perfectly 
cleansed and adapted to more ready absorp- 
tion. Alter this i I should be eteepra once or 
twice, according to the degree of Btreogth 
required. In liquid perchlorido of iron, diluted 
with i water, pressed, and thoroughly dried 
in tho air — neitner in the snnDor by the fire — 
tbon lightly pulled ont. Tbo cotton eo pre- 
pared will bo of a ycUowish-brown color. It 
must be kept vory dry, as it is affected by tho 
damp. 

6561. Styptic Paper. A mode for 
carrying about cblorido of iron as a ready 
Btyptio has been indented in Paris, which con- 
sists in dippiug paper in a decoction of I 
pound ben 2 oin ana 1 pound alum in 4 gallons 
water, which bos been kept boiling for 4 
boura, with renewal and skimming, pa- 
per is left in the filtered solution for oomo time 
until saturated; it is then dried, and painted 
over with a nontral solution of perehloride of 
iron; this in then dried, folded, and wrapped 
in nn impervious cover. 

6669. New Styptic Collodion. CoUo* 
dioD, 100 parts; carbolic acid, 10 parts; pure 
UomD, 6 parts; bensoio acid, 5 ports. Agi- 
tate until the mixture is complete. This pro- 
paratioQ, which bos a brown color, loaves on 
eraporation a rclliclo oxactly similar to that 
of ordinary cullodion. It adheres etrongly to 
the tissnefl, and effects the instantaneous co- 
agulation of blood and albumen. Tannin ef- 
fects a consistent coaguJation of the blood, 
whilst benzoic acid Las a cicatrizing action on 
tho tissaes. 

656$» Spitting of Blood. In cssea of 
spitting of bJoud, it is often difficult to deter- 
mine whether it proceeds fn>m the internal 
surfhee of tho month, from tbo throat, from 
the stomach, or from the lungs. When the 
blood is of a dorid Or frothy appeoranov^ and 
bnmght up with muro nr less conghiog, pre- 
ceded by a short tickling cough, a saltish 
taste, anxiety, and tightness acro^^s the chest, 
its sunreo is the lungs. The blood proceedior 
fVom the lungs is usually of a florid color, ana 
mixed with a little frothy muenns only. It 
may be distinguished from bleeding from the 
stomach, by its being raised bv backing or 
coughing, and by ito florid and frothy appear- 
ance; that from the stomach is vomim in 
considerable qaanlitiee, and is of a dork 
color. 

5564. Treatment for Spitting of 

Blood. Moderate Che discharge of blood ^ 
av<»iding whatever tends to irritate the body 
and increase the action of the heart. A low 
diet should be strictly obcerv^ and external 
heat and bodily exercise avoided ; the air of 
the room should bo cool, and the drink 
(which shunld consist cfaicflv of barley-water^ 
acidnlated with lemon -juice;, taken cold, and 



the patient not suffered to exert bis tom. 
After the operation of a little geutle aperient 
medicine, as lenitive electuary, or an infusion 
of eenna, with a little cream of tartar dis- 
solved in It, take 10 drops of laudaonni and 
10 drops of eJixir of vitriol in half a enpfid of 
cold water. If there is no cough, the lauda- 
num may be omitted. A little salt and water 
given will often check spitting of blood, when 
It comes on. Fnt the feet in warm water, 
and give os above, the elixir of vitriol, 4c. 
Give also ipecacaaoha powder in small doses 
of from 1 to 2 grains every 4 hours. 

5565. Bleeding from the Nose. This 
may be caused by violence, or may arise 
fn>m an impoverished state of the blood. 
When it occurs in persons of middle age it is 
more serious, as it is then often a symptom 
of some other disease. The bleeding can 
generally be stopped by making the patient 
E^se both bis onus above bis head, and hold 
them there for some time.. Sponging with 
cold or iced water to the forehead and face, 
or applying a towel wet with cold water be- 
tween tbe shoulder^ will, in most caseB. suc- 
ceed. The application of a strong solution of 
alum or iron-alxun to tbe inside of the nostrils, 
or piugring the nostrils with lint or cotton 
wool soAed in tho eolation, may be Decessory 
if the bleeding is profose. Tbe health of per- 
sons subject to tnese attacks shonld be Im- 
proved by nutritious diet, animal food, with 

E iota toes, water- cresses, and fruit. The fob 
owing prescription may be relied on : Tinc- 
ture oi steel, 2 drachms; dilute muriatic acid, 

I drachm; eyrop of orange peel. 1 ounce; 
iofusion of e^umba, 7 ouocea. MIz. For a 
child, I table-spoonful In a wine-gliws of water 
beforo meals; for an adult the dose may bo 
increased. 

6566. To Btop Bleeding at the Noea. 
Placiog a small roll of paper or muslia 
above the ttoni teeth, under tho upper Hfv 
nud pressing bard oo the some, wuf anw 
bleeding from tbe noee, checking tbo paa 
sage of blood through tho ortories leading te 
tbo nose. 

5567. Aatzingent for Le e ch-Bitea. 
Dissolve 1 port of crystallized perehloride ol 
iron in 6 ports of collodion vert gradually. 
A drop or two of tho product forms on ad- 
mirablo itypUc. 

6668. Antiapaamodioa. Medioinas 

that oLiay tposms and othor puna Bark, 
opium, oompbor, ether, musk, castor, asso- 
foBtida volariott, and cholybeaUs, are onti- 
•pumodics. 

6669. Nerwinea— sometimes called 

neurotica^ra auoatooces or agents which ro- 
ller e disorders of the nerves. Aotispasmod- 
ios, chalybeates, and vegoUble tonics belong 
to thU class. 

6670. Treatment of Nervousneaa. 
The ours of Dsrvousness is best oObeted by 
restoring the healthy action of tbo stomacli 
and bowels^ and by tne uso of proper exercise, 
aspeoiolly m tbe open air. The stomach 
•huuld not bo overloaded with indigestible 
food, and the bowels ahould be occasionally 
relieved by the use of some mild aperient. 
AberaethyV iirionoUon to a norrooa and dja- 
peptio lady, Dismiss your servants, madam, 
and make your own bo^,*' ahould be recollect- 
ed by oil os a proof of tho importance that 
erainsut surgeon attached to exercise. Ya- 
lerian is a medicine of great use in nervous 
diaordera, hysteria, lowness of spirits, restloss- 
neas, and aiseasea of tbe blacUler, 4c. Tbe 
common dose is from a scruple to a drachm, 
in powder; and in infusion from 1 to 9 
drachms. Its unpleasant flavor may be neu- 
tralised by the addition of mace. Assitimtida 
U also recommended. Tako ossafstida, 1| 



drachma; water, 6 fluid ounces. Dose, 1 to 
3 table-spuoufuls thrico or ofteuor, duly. But 
there is uo remedy for nervous dlsordors of 
every kind, comparable to tho proper and 
constant uso of moguetio electricity. 

6571. Nerve Powder. Take I ounce 
eooh of scullcap, valerian and catnip ; and cay- 
euDo, 1 dracbui ; coriander seeds, | ouuco. 
Pulverize, and mix. Tako 1 tea- spoonful in a 
cupful of boiling water, leaving room for milk 
and sugar. Repeat according to the symp- 
toms. This powder tranquillizes tbo most 
irritable nerves without debilitating and dead- 
eniug thoir sensibility. It greatly i^reugthons 
the norves. 

6672. Nervous Mixture. Liquid car- 
bonate of ammonia, i drachm; compound 
tincturo of cardamom, i ouuco ; oil of lavea- 
der, 8 drops; mint water, 3 ounces; mix. 
and take in two or three doses. It is inval- 
uable. 

5573. Nervous Fill. Assafmtidn, ox* 
tract of bops, carbonate of omiuouia, of oach 
1 ounce ; extract of valerian, 20 grains. Dis* 
aoWa the firat two iugred louts over tbo fire, 
then tako off, and add tho others; mix well, 
And with a few drops of tbo oil of lavender, 
zmd a Httlo powdered liquorice, form into 
pilla. Dose, 1 or 2 once or twice a day. 
valuable in all uorvous and hysterical dis- 
orders. 

5674. Nervous Tincture. Compound 
tincture of bark, bounces; ammoniated tino- 
tureuf valoriau, li ounces; compound tincture 
of aloes, i ouuoc. Mix. QooH for gnooral 
weak u ess, luw spiribi, and nervous irritabil- 
ity. Two toa-Rpooufuls twice a day. (See 
Jto, 5570.) 

6676. Mixture of Valerian and Car- 
bonate of Ammonia. Au excel leut rouiedy 
for nervous liaadachuand depression oT spirits. 
Mil 3 drops oil uf valerian and 10 grains car- 
bonate of ammonia with H fliud ouuoos 
clnnamoo water and i fluid onnoe eyrap. 
One-bolf to be taken every 4 hours. 

6576. Remedy for Spasms. Take o{ 
acetate of morphia, 1 grain; spirit of sal- vola- 
tile and BuJphuric ether, ofoaco 1 fluid ounce; 
camphor julep, 4 fluid ounces. Mix. It 
Hbouid be kept closely corked, in a cool pi see, 
and should be well shaken beforo use. Dose. 
1 tea-spooDful in a glassful of cold water or 
wine, as reqtircd. 

6677. Hypochondriasis^ or Low 

irits. Uypooboudriusis, low spirits, or 
lues,'' is a )>eouliar stale of tbe mind, ac- 
companied with indigestion. Tbo principal 
objects of treatment are, to romovo the indi- 

E :estioD, to strengthen tbo body, and to en- 
iveu tho spirits; and ouo of tno best plana 
with which wo aro oequaiuted for this ia 
constout exercise and change of place, with a 
worm bath about thrico a week ; early hours, 
regular meals, and pleasant oouversation ; thf 
bowels being at tbo same time carefhlly reg- 
ulated by tho oceasi<mai nso of a mild piUt 
and tho stomach streogibenM by some appro- 
priate tonic medicine. 

5678. ToBisaolwe Quinine. Sulphat# 
of quinino (sometimes called uimply quinine) 
wheu fonuiug a part of a fluid unztnro, muel 
be dissolved in eulphurio acid before com- 
ponnding with tho other ingredients. Jn 
most of the fluid roocipts wbicn oontain q^- 
nine, a small quantity of tho acid ia prescriiMd 
solely for this purpose ; it should be added to 
the quinine drop uy drop, and only sufficient 
used to make a perioct aolutiun. 

6579. Remedy for Fever and A^ue. 
Peruvian bark, 2 ounces; wild-cherry tree 
bark, 1 ounco ; ciunomou, 1 drochiu, all pid- 
verized ; capsicum, X tea- spoonful ; sulphur, 1 
ounoo ; port wiuo, 2 quarts. Let stanu a day 
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or two. Always bi^y tho Peruvian bark and 
pulronre it, as most ready pulTcrieed articles 
are adulterated. This is tho reason why more 
cures aro Dut performed by it. Dose, a wine- 
glassful every 2 or 3 buuvd in tbo day until 
broken ; then 2 or 3 a day until all is used. 
This mixture will bo found an iafalltble oura 
for intonnittent fover and fever and ague. It 
removes the diseoi^o whon all other means fail, 
and may bo used by those who object to qoi- 
nine. 

5560. Cure for A^ue. To G tea-spoon- 
Tula water, add GO drt»pa tinoturo of eeUeml- 
num and 10 grains quiulno. Shake well before 
using. A dm mis ter 1 tea-spoonful iu a wine- 
glass of sugar water oveiy 2 hours. This 
medioino has a tendency to affect the bead 
and vision, and produce physical prostraUoiL 
When these symptoms become developed, 
cease tho dosca, and the effects will pass 
off, leaving tho patient completely restored. 
Tbeso directions must bo adtieved to, os gel- 
sominuni, admuiieterod after iU effects have 
become apparent, may bo attended with 
sori ouH oouseq u e nces . ( Sea yo. GG78. ) This 
is an excel lent remedy. 

6581. Dr. Srieder^B Ame PlUe. Take 
20 grains nuiniuo, 10 grains Dover’s powder, 
(sc^e No. 5176), 10 grains sub-carbonato of 
iron ; mix with molasses or mucilage of gum- 
arabio, and divide into 20 pills. Dose. 2 each 
hour, o<iismenoing 5 hours before the chill 
should set in. Then take one night and morn* 
iug unCil all are taken. (Sea ye. 6584.) 

5662. ftoiniae Mixture for Children. 
For STnall children nothing is better tbau 5 or 
6 graiiiH dissolved (see So. 5576) quiniuo iu 
a 2 -ounce vial, I tabio-spooaful uf white KUgnr, 
then fill with water. Dose, 1 tabic* spoonful 
as above. 

5563. Caution in the Use of Quinine. 
In all cases where quiuinu is to be adminis- 
tered, 6i*st giro a caibartio to cleanse the 
Stomach and howcl-^. 

5564. A ^6 Mixture. Dissolve 20 groins 
quiniDO, mix it with I pint diluted gm or 

S ort* wine, and add 10 pains Dover’s pow- 
er (see xVo. 5176), and lO grains sub-caruon- 
ato of iron. Dose, a wino-gloss each hour 
until the aguo is broken, and tnen 2 or 3 times 
a day till the whole has been used. This Is 
receipt No. 5561, in a liquid fmiri. It may bo 
used when the pills are olMectioaahlo. 

5665. Remedy for Cold in the He&d. 
FolUon, of France, recommends tbo inhaling 
of bartshom for curing colds in the bead. The 
inhalation b^ the hobo he recommeodd 7 or 6 
times in 5 minuter. Spirits of camphor may 
bo used m Che samo manner with Wneficial 
results. 

6686. Catarrh. There is perhaps no 
complaint so common as catarrh, or cold in 
tho head ; it occurs both in winter and sum- 
mer; and it is generally said that a summer 
cold is moro difficult to get rid of than a win- 
ter one. The attack sets in with pains in the 
limbs and bock, lassitude, and a sense of 
tightness acmss the forehead, repeated sneei- 
ing, watery and inflamed eyes, and increased 
Recharge from the noso; sometimes there is 
iDftammation of tho throat and tonsils, and 
an eruption cf vesicles about the lips. 

6587. To Cure Catairh. Remedies 
without number have been recommended for 
catarrh, bat fow aro better than the old- fash- 
ion od pinu— putting the feet into hot water, 

f iring 10 grains of Dover's powder Ab. 
176) a hot drink, and plenty of blankets, 
5586. Brown Mixture. Take powder- 
ed extract of liquorice and powder^ gum- 
arabic, of each 2 drachms; hot water, 4 fluid 
ounces; mix, and add spirit ofniU'ous ether. 
1 Bold drachm; antimonial wine, 2 fluid 



drachms; and tincturo of opium, 40 miDim.s. 
A table- spoonful for a dose. This is an ex- 
cellent remedy in tho early stagf« of catarrh ; 
It is the well-known eomj)ound luptorice mix- 
ture of tho Pbannacopceia. 

5669. Flaxseea Tea. hfacerato 1 
ounce flaxseed and i onnee bruised liquorice 
mot in 1 pint boiling water for 2 Lours, in a 
lightly closed vessel ; filter, and odd 1 flaid 
ounce lemon jnice. This is a good drink in 
cases of catarrh. 

6590. To Relieve a Cough. The 
troublcsoioo cough caused by au accnmnla- 
tion of phlegm iu the Um>at, especially in the 
morning, experienced mostly by persons 
nffectcil with chronic oatanb, can bo iiiliov^ 
instantly by taking a tea-spoonful of tho fol- 
lowing mixture, which has also tho advantage 
of btiag harmless to tho stomach, rather izu- 
proving tho oppetlte. Pnt into an 6-ounce 
phial, i onneo muriate of aenmouia and 4 
ounce pulverized gum-liquorice ; fill tbo phiu 
nearly foil with hot water, and shake thor- 
oughly, to prevent the liquorice from beam- 
ing solid; shake also beforo using. 

6591. Hay Fever. This very peenliar 
disease appeals generally as a severe attack of 
catarrh, with asthmatio syinptums ^uper- 
added. Tbo Uuiug membrane i»f tbo eyes, 
nosc« throat, and Tuugu is all more or leaa 
affected. Tbo poticut suffers from bead- 
acho, some times severe, sneering, irritation of 
tho noso and throat, with a dry barasHiug 
congb. Tho asthmatic aitackK come uo gen- 
erally towards evening, and lost from 1 to 3 
hoars, causing great distra^. Hay fever Is 
not a very common complaint, and only at- 
tacks those porsoDS who, from some peculiar- 
ity of constitution, are susceptible to tbo 
causes producing it It is suppmd to be 
caused l>y the inhalation of tne pnngent 
aroma of ^ring gross and bay, but tho in- 
balatioD or tbo powder of ipecacuanha will 
also prodneo It m certain indiridnals. In 
places where the rose U largely cultivated, 
bimilar attacks somotimes occur; it is then 
called roae fever or reae eatarrh. 

6692. Trofttment of Hay Fever^ 
The best treatment fur hoy fever change of 
air, to tho sca-{<ido if postubic. Dorinc the 
attacks, antii^pasmodics such as sal- volatile, 
ether, or an emetic, if tho patient in able 
to bear it, inhalations of hot steam medicated 
with creosote, carbolic acid, or turpentine, 
will be found Qseful. When the attack 
passes off the general health ebould be im- 
proved by tonics, diet, Ac. 

6693. Aethma. This disease is well 
known. Itmanifesld itself in temporary fiU 
of difficult breathing, is accompanied wi^ 
wheerin^, congb, a sense of pnlibcatioo, and 
constrictiou of tho chest. The cauBea are, 
hereditary predisposition; cold and moist 
atmosphere; sadden changes of temperature; 
intense study; suppressiun of long accus- 
tomed evocnatioos ; certain revere; imta tion 
of the air cells of tbo Innga; irritation of tho 
stomach, Ac. When this disease ^ attended 
with expectoration, it is called humoral 
asthma; and when thero is no discbvge it 
Is nauietl dry asthma. It is remarkable that 
what will oxcitc the diseaso io one patient 
will oftcu prove a means of relieving it in 
another. 

5694. To Alleviate Aathma. For 
moderating the asthmatic paroxysm, 
agent is moro valnablo in many cases than 
tubacco. A pipe often acts as a charm, and 
enables tho patient to sleep and forget hie 
tronbles. Id others, tho wearing of a genre 
veil over tbo lace quite prevents &o effects of 
the evO. It is most im^rtont to see that the 
bowels be freely opened at tho cummence- 



mentof an attack. 

5595. Expectorants. Ifcdieines that 

E ra mo to tho sccrctiuu of tho tracheal and 
ronchial mucus. According to Dv. Good, 
true expectorants ru*o th<me nreJi dues which 
rather promote the Rcpnratinn of tho viedd 
phlegm with which tho bvouchim are b^Adrd, 
than simply soffeu and dilute it; thoueh 
those aro also trc.ited as cx pec tit rants by 
many writers. Numerous articles rf the ma- 
teria medica have been denuminaUHl e:cpectn- 
rants, of which tho fitUnwing oro the princi- 
pal : Tartarized Anrimony, ipcracuQhba, 

squills, garlic, assafretida, ammmnacum. (be 
oily resins, the balsams of toln and Pern, 
beuxoin, btyrax, benzoic acid, the fames of 
vinegar, Ur, and of m.tny of the volatile oils, 
and the senoko of tobacco and stramunium. 
Chlorine utd ammrmiacal gases have also been 
called expectorants. Medicines uf this doss 
are commonly employed iu pulmonary com 
plaints and affcctums of tho air-tubca, at- 
tended by a vitiated state of tho mucus, or 
an imperfect perform once of the natural func- 
tious of tbo secretory vessels. (Cooley.) Of 
aJl classes of tho materia medica, none are 
more uncertain in their action than cxpecto- 
rants . ( Perci ra . ) Th o act n f rj ecti ng matter 
from tho chest U called expectoration. 

6596. Bronchi tia. An inflammation of 
the mucous lining of the bronchia, or smaller 
ramifications of the windpipe. In its milder 
form It is commooly called a cold on the 
chest. The usual symptoms are hoarseness, 
diy oougb, a slight degree of fever, followed 
bv expectoration of mucus, at first thin, and 
i^rwards thick and copious. In the severer 
forms there is more fever, congb, and oppros- 
lien at the chest, Ac. The generality of cases 
of bronchitis yield to small and repeated 
doses of ipecacuanha and antimouial dianUo- 
retics, at tbo some time adopting a light uict, 
and keeping the bowels open with mild pur- 
gatives. 

6597. Bow to Cure a Cold, Dr. 0. 
Johnson, Professor of Medicine in King's 
College, London, in a recent lecture gives the 
following cure for a cold : On the whole, the 
plan which combines the greatest degree of 
efficiency with uui venal applicability, con- 
dits in the use of a eimple hot-air bath, which 
the natient can have in his own bed- room. 
All that is required is a tin spirit lamp, with 
a eafficiently large wick, and holding suffi- 
cient spirit to burn for half an hour. Tho 

E atient rite undressed io a choir with a lamp 
St ween his feet, rather than under tbo chair, 
can being taken to avoid setting fire to the 
blankets, of which an attendant takes two 
or three, and folds them around the parent 
from hie neck to tbo floor, eo as to medose 
him and the lamp, the hot air from which 
passes freely around tho body. In from a 
quarter to half an hour there is usually a free 
perspiration, which may be kept up for a 
time by getting into bed between hot blan- 
kets. ueodache, pain in the limbs, and other 
premonitory indications of a severe cold, may 
M entirely removed in the course of half an 
hour by the action of the hot-air bath. 

Another simple and efficient mode of excit- 
ing the acCioQ of the skin consists in wrappiog 
the undressed patient in a sheet wrung out of 
warm water, then over this folding two or 
three blankets. The patient may remain 
thus packed for an hour or two, until free 
perspiration has been excited. 

5698. Cou^h Fill Extract of byoscy- 
am ns, halm of mlead buds, with pulverized ipe- 
cacuanha or luoelio, and balsam of fir, of each 
i ounce ; oil <if ani.'^o a few drops, to form into 
common si^ Dose, 1 or 2 pills, 3 or 

4 times daily. Dr. Beach says ho endeavored 
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for mare than 2T> years to obtma a uieUicioe 
id falfUl Uio iudicaUoQd which are cOect^ in 
ibid cough pUlf particular ! 7 for ordioarj coltU 
and cougha ; and thU admirably aoswers the 
intaDtioQ, excelUug all otberA. It AllaTs the 
irritation of the mucua membrane, the bruo' 
ohial tubea, and the lungs, and will bo foond 
PTcetHlInBly valuable in deep-aeated cougha 
aud nil diseases of tbo chest. 

5 599. To C ore a Troublesome Cough. 
2 or 3 t all noon fuU of linseed, a small 
bunch of liorcKouml ; boil to a jelly, aud 
strain. Add i pound sogar candy, i pound 
hooey. 4 pound l<iaf sugar# First bod tho 
horo hound iu I quart water, then odd the 
straiued linseed and tho other articles. Sinv 
mer for 2 hours. When cold, add of chloro- 
djnin, 3 table-f^poocfuls. Bottle it and oork 
light. A fimall quaudty of spirits of wine of 
brandy to keep it. ‘\Then the cough is trou- 
blesome, take a table- spoonful. This U on 
excellent remedy. 

5600. Pulmonarv Synxp. Blood-root, 
boucset, slippery elm Lark, coltsfoot, elecam- 
pane, of each 2 ounces; white rout, spikenard 
root, of each 4 ounces ; cooifrey root, poplar 
bark, of Cecil 1 ounce; lobelia, horebound, 
snake-rout, of each jt enncc. Ponr upon 
them 2 quarts of boiling water ; stir welt, 
add I pound molasses, and, when cool, 1 quart 
Holluud gin. It is one uf the best remedies 
for asthma, coughs, hoarseness, dbc. A table- 
spounful ovory hour, or a wine-glaaaful 3 
times ft (luy, 

5601. Fulmouoiy fialaaoL Here- 
hound plant, com Trey root, blood root, ole- 
campauo root, wild cherry bark, epikenard 
root, peDDy-rorai plant, of each 4 ooncee. 
Pour 3 quarts Wling water npon them; in* 
Also for 3 hours ; then beat the water a^lo, 
and pour it upon tho plants to infuse 5 or 6 
hours. Sweeten with sugar candy. It is 
T6cy serriccablQ in diseases of the lungs, 
chronic coughs ; it remores constricUon of 
tho chest by promoting expectoration. Take 
half ft small tea- cupful 3 or 4 times a day, or 
oftenerif ncc*ftsi.arr. 

5603. Blood'Boot Syrup. Bmiaed 
blood -root, 2^ ounces ; lobelia, i ounce; white 
sugar, U ounces; water, U pints; gently 
simmer half an hour, till it thickens; when 
cool, add a tca-spoonfol of paregoric elixir. 
Take a tablc-i^poouM occasionally; for a child, 
a tea-spoonful or less. This syrap is very 
valuable in cheat complaints, broncmal affec* 
tion*<. coughs, and difficult brcatbiDg. 

5603. Gough Syrup. Tin dare of lo- 
belia, 1 ounco ; Tee I aud moss, 2 ouncee; white 

f loppy capsuleii, bruised, 2 ounces; pearl bar- 
cy, 2 table-spoonfuls: water, 2 quarts; mo- 
Inssea, 2 ounces. Boil down to o pints, and 
strain. Dissolve in it from 4 to 8 onnees of 
sugar candy. It edectuoUy allays a tickling 
cough. A tabic- spoonful when the cough la 
troublesome. It dues sot constipate, like 
laudanum and paregoric. 

6604. Congrh B^medy. Toko lobelia 
herb, horcbound, boneset, of each 1 ounce; 
comiVey rout, spikenard, Sc. Johns' wort, 
poppy capsules, of each t ounce. Inihse in 3 
pinU boiling water for 3 hours. Strain and 
odd i pound loaf sugar boiled to a syrnp. 
Add a wiuc-gla'^sfal nf best rum. A table- 
spoonful is a dose. TbU is a valuable receipt 
fur cough, hoarseness, Ac. 

5605. To Cure a Cold with a Cough. 
Mako a decoction of the leaves of the pmo 
tree, and sweeten with loaf sugar. Drink it 
freely, warm, before going to bed, and cold, 
through tho day. It is a certain cure in a 
short time. 

6606. Inhalation of Cnbebe and Car* 
bolic Acid. Mix together i duid uunco tine- 
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tore of cubebs aud 21 ) drop:4 liquid carbolic 
acid. Add the mixture to | pint hot water in 
an Inbalcr, and use every 3 or 4 hours, takiDg 
foil respirations. A very efficient remedy in 
dry congh. 

5607. Cough Kixture. Tako muriate 
of mor^iA i grain ; glycerine, 2 fluid ounces. 
Ulx. Dose, a tea-spoonfnl when tho cou^ is 
troublesome. 

5608. Treatment for Ulcerated Sore 
Throat. Ghiorato of potaaso, in cases of 
putrid nlcenkted soro throat, has been used 
with the most decisive sncccsa. Its interna) 

plication more effectually allays thirst and 
)ates fever than any other medicine; and, 
when applied as a gargle to infiamed or ulcer- 
ated sore throats, it has been found to disperse 
the inffammation and cleanse the ulcers more 
effectually than tbo Infurion of rose-leaves 
with sulphnrio acid, the gargle gener^ly re- 
eorted to in those eases, ^e chlorate of po- 
taasa may be given in the dose of from 20 to 
30 mtns in a half glass of water, 3 or 4 timos 
a &j. For the purpose of gargling the 
throat, 4 drachms of the chlorate may bo 
added to i pint of water. (Seo No. 5637.) 

5609. BeU's Gargle for S^hilitic 
Sore Throat. Mix together 2 grams corro- 
sive aublifnato; 1 ounce rectid^ spirits of 
wine ; 3 ounces Unctnre of Peruvian bark, and 
1 oimce each honey of roses and tincture of 
myrrh. 

5610. Atlee *0 Cot^h Mixture. 2 
smins acetate of morphia; 1 drochm each 
me tore of belladonna and tincture of nux- 
▼omica; 3 drachms each antunoolal wine and 
syrup of ipecacoanba root; 1 ounce fluid ex- 
pect of wild cboiry bark, and 2 ounces syrup 
of balsam of tolu. A tea-spoonful 4 times a 
day relieves chrooio or backing congh. 

6611. Hope’s Cough Ifixtore. 2 oun- 
ces ammonia mixture; 5 ounces camphor 
mixture; I drachm tincture of digitalis (fox- 
glove); i ounce each sweet spinta of nitre 
aods^pof poppies; 2 drachms soluUoo of 
sulphate of morphia. A Uble-spoonfol of 
this mixture is to oe taken 4 times a day. 

5613. Treatment of Conaumption. 
It seems at first sight as superfluous to state 
that iu a disease oi debility like consumption, 
patients should breathe pure air, as that they 
ahonld have good nounshing food, but It is 
not so. Theoretically, the value of pure air 
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U accept^; ^Qt practically it is universally 

‘thfhl respir 
only to eve^-uay 

the tMtment of disease, in ill health, and 



neglect^. Haalthfhl respiration has yet to 
be applied not only to eve^-day liio, but in 



particularly diseases of tbo respiratory organs, 
the dictate of science and common sense are 
grossly outraged. If those persons who have 
consumption, or who have an Inclination to it, 
would spend au honr every day in breathing 

{ lUie air to the fnllest extent to which their 
QDg^ oro capable of taking it In, they would 
do more to prevent and euro this diaeoso 
than it is possible to do by medication. 

56 Id. Inhalation of Tar fbr ConsEump- 
tion. Mix toother 10 ounces liquid lar aud 
1 fluid ounce liquor of potassa; lK>il them for 
a few minutes in the open bat; then let it tim- 
mer gently in an iron vessel over a spirit or 
other lamp in the chamber the ;^tiont 
This may, at first, excite adispoailion to omghi 
but in a short time allays it, and removes any 
tendency to it. 

5614. Syrup of Blood-root. 1 onnoe 
bluod-root. | ounce auiseseed, and i ounce 
liquorico boiled iu 2 pints w^r down to a 
lot, and then mixed with 4 ounces honey, 
his is highly recommended in consumptive 
cases Attended with dpipeptio symptom?. 

6615. Blood-zmt w Cozuomptioa# 
25 to 40 drops sotnrated tincture of ulo^- 






root, taken 2 or 3 times a day, afford great 
relief. 

5616. Ci^rs for Pulmonary Con* 
sumption. Dissolve 1 part orseuiato of suda 
in 30 parts water. Dip white unsixeil paper 
into the solution and furm Into small rolls, 3 
or 4 Inches long. In pulmonary consump- 
tion iuhalo 4 or 5 wbiffs as many times a day. 

6617. Goddard’s Cure for Loss of 
Voice. Wet bibulous paper with a solution 
of 1 part arsenito of potash in 25 parts* water ; 
dry acd roll strips of 3 inche.s by 1 ioch into 
ci^rettes. The smoko to be inhaled, 8 or 10 
inspirations, 3 times a day. In counection 
with this nse gram ammonioted merenry 
mixed with 10 drachms powdered sugar, ap- 
ply a little to tbo throat with tho end of tne 
aajrcr. This is an excellent remedy. 

5618. To Cure Hoarseness. Saturated 
solution of iodine, 20 drops; alcobnl, 1 oance; 
5 drops of tbo above on a lump of loaf sugar 
every two hours will bo found invaluable. 

5619. CigarsfbrHoaneness, Asthma, 
Stc, Soak ^ick uusised paper in a solation 
of saltpetre, and dry. Then brnsb over with 
tincture of coscorilla; and, when nearly dry, 
with compound tincture of bensoin. In about 
half an hour, cut it into pieces by 4 inches, 
aud roll into cigarettes. Excellent lor huarso- 
uess. loss of voice, and asthma. 

6630. Bexnedy for a Sudden Hoarse- 
ness. Mix I tea- spoonful of eweet Buiriu of 
nitre in a wino-gloWul of water. Tmamay 
bo taken 2 or 3 times a day. 

5621. To Prevent Hoarseness. A 
celebrated singer states that tbo greatest 
benefit is derivable from taking, during 5 or 6 
days, twico a day, 6 or 0 drops of nitric acid 
in a gloss of sugared water, if from uso the 
odd loses its efficacy, tbo dose may be in- 
creased to 10 or 12 drops. 

6633. Snuffles. A troublesome com- 
ply nt, to infants especially. The mucous 
membrane of the nose, through tiie taking of 
oold, being much swollen, tho child is no 
lunger able to breathe throngh its nose, as it 
was accustomed to do, but is compelled to 
breotho through tho mouth. Tbo difficult 
breathings are attended by a peculiar in uffliug 
noiso, which, in sleep, becomes a regular loud 
snoro. It ofran interioros with its sacking at 
tbo breast; os soon as it seizes the nipple a 
threatening suffocation compels it to doKist. 
Whilo this complaint lasts ue child may be 
partially fed with tho spoon ; give it a very mild 
pnrgativo; bathe its logs IVeqaenUy in warm 
water. Rub the noso with talic»w, and apply 
a Rlippnry elm ponltico mixed with ere am. 

5623. Influenza Mixture. Mix i onooe 
paregoric elixir, 1 ounce syi^up of squills^, and 
2 drachms antimonial wine, with 5 ouncee 
water. A tea-spoonful every 15 in inn tea antil 
relieved. 

5694. Treatment of Asthma. Re- 

fief is often obtained by smoking a pipe of 
tobaM. To a person uuaccuatomod to smok- 
ing, a uipo of latakio, or other mild dcdcrip- 
tion ot tobacco; this soon produces exhaus- 
tion, while, directly the foe) in? of nausea 
eomoson, tho attack ceases. This remedy is 
often very useful in preventing an attwk 
when ona is impending. Stronger tobacco 
bo used by inveterate smokers. The 
fumes of burning filtering or blotting-paper, 
which baa been soaked in a saturated solution 
of nitre, and dried, afford much relief is some 
cases (see No. 5610) ; and, lastly, there arc 
mstaacea wkero palliation is soonest obtained 
from a stimulant, as a glass of whiskey or 
brandy toddy, or a cup of very strong coffee. 
A mostard poultice over the front of the 
chest is often effective. Sometimes on attack 
may be airestcd by taking off the patient's 
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coat and and ospoaing bia back to the 
heat of a good fire. (See No, 57C4.) 

5625. Croup. Thu is a dangerous 
disease. It is conunoa to inihucff and rarely 
ocean to odulta. It Is an indammatton of 
the Urynx» trachea, and contiguems tissues. 
It derives its namo from the peculiar sound of 
the voice and breathings being of a whi^itUng 
or crowing character, owing to a contraction 
of the glottis. It generally commences with 
a common cold and catarrh, hoarseness, 
congh, and increased difflcolty of breathing, 
and the crowing already epoken of. It do* 
mands prompt treatment. 

56do. Treatment of Croup. The great 
object is tu diminish the indammation and 
imtatioD, and to relax the spasmodic state 
of the muscles in the ports diseased. The 
vessels in those parts are overcharged with 
blood, by on impenect action of the csbolants. 
Place the foot in wonu water, and giro on 
emetic. (See No, 5160.) After bathing mb 
the legs and feet well with danucl. Then 
ve a vapor bath, if the patient con bear it. 
ipeat the process, if neeafaJ. The perspini’ 
tion will be greater bv applying to the feet 
and each side hot bneks, and wrapped in 
flaan^ aatnrated with vinegar and a little 
water. At the same time nvo an aperient, 
to produce a free action on the bowels. Ap- 
ply this tincture to the throat, vis.: i tea* 
tpooofhl of cayenno pepper, nearly a cupful 
of vinegar; simmer 10 minutes, and strain. 
This tincture may bo dilated with warm 
water, according to the strength of the pa- 
tieut Rub it well on the throat for 5 or 10 
minutes ; and next saturate a flannel with it, 
and ^ply it to the throat. This application 
tends to relieve the internally congested 
blood- vessels. Repeat the application as 
necessary. Mustard plasters may bo applied 
to the foot, tho upper port of the chest, and 
between the shoulders altematoly. Even a 
large sponge dipped in os hot water as the 
hand can hear, squeezed half dry, and re- 
newed befuro it is cool, is of great advantage. 
It has beea rocommonded to steep bops in 
hot vinegar, and the patient to inhale tho 
vapor, keep tho atmosphere of tho room 
at a regular tamperaturo. Aid the perspi- 
ration ^ warm dnnk>a, as balm tea. Ac. 

56^. Remedy for Croup. Tarpentine 
U a suvereijm remedy for croup. Satqrete 
a piece of ifaimel with it, and place the fjan* 
ufll on the throat and chest, and in very 
Severn cantos 3 tu 5 dmpa on a lump of sugar 
may be taken inwardly. Every family sboald 
ha VO a buttle of turpentine on band. 

6628. To Prevent a Return of Croup. 
To prevent a return of this disorder, keep the 
child wann, avoid wot feet, cold, damp, 
coHtcrly winds, Ac. Children wbo^e coostita- 
tions ui^poBo them to cronp ought to have 
their diet properly reflated, and be kept 
from all crude, raw, anu trashy fruits. 

5620. ACumpe. This is a ftpeciflo coir 
tagious inflammatory nficction of the salivary 
glands, especially the largest, situated below 
tho car. It begins with slight feverish symp- 
toms, with pain and swelling, extending from 
beneath the ear along the heck to the chin. 
The attack generally reaches iU height in 4 
days aud then dec fin os. Tho treatment is 
very simple — a mild diet, gen tlo laxatives, oc- 
cofionol hot fomentations, and wearing a 
piece of flannel anmnd the throat 

5630, Quinay. Inflammation, of the 
tonsils, or common inflammatory soro throat, 
commences with a slight feverish attack^with 
considerable pain and swelling of the tonsils, 
causing somo difficulty in swallowing; as the 
Attack advances tbeso {symptoms become more 
intense, there is headache, thirst, a painfnl 



sense of tension, and acute darting pains in 
the ears. The attack is generally brought on 
by exposure to cold, and lasts from 5 to 7 
days, when it snbsides naturally, or an ab- 
scess may form In the tonsil and I)ur8t, or tho 
tooidl may rem^ enlarged, the inflammation 
subsiding. 

5631. Treatment of Quinsy. The 

S &tieot should remain in a warm room, the 
let chiefly milk and good broths, somo cool- 
ing loxoUve and diaphoretic medicine may be 
given ; but the greatest relief will bo found in 
the frequent inhalation of tho steam of hot 
water through an inhaler, or in the old-fash* 
ioned way, through the spout of a teapot. 
Relief will also be experienced from the fol- 
lowing treatment: Roast 3 or 4 large onions. 
Peel them quickly, and beat them flat with a 
rolling-pin. Immediately place them in a 
thin muslin bag that will reach &om car to 
cor, and about 3 inches deep. Apply it 
speedily as warm as posable to the throat, 
keep it on day and nip:bt, changing it when 
the strength of the onion appears to be ex- 
bonsted, and substituting fresh ones. Flannel 
must be worn aroond the neck aRer the poul- 
tice is removed. 

5632. Treatment of Whooping 
Cough. The attack generallr begins as a 
common cold, with slight fevensh symptoms. 
In 8 or 10 days tho fever partially saoedes, 
and the child gets attacks of eonvutmvo 
coughing, accompanied by tho pecoHar whoop 
which gives tho oiseoso Us name. Tho num- 
ber of attacks varies from 1 or 2 to 13, or even 
IS in tho 24 hours, according to the severity 
of tho disease. The child should be kept in a 
warm room. Do onght to be clothed in flan- 
nel; his diet should bo light and mmrisbing, 
such as flsh, milk, light puddings, and new-laid 
eggs. Tho fliUowing prescription is stroi^Iy 
recommended 1^ Dr. V^entine Mott: Hy- 
drucyanic acid, g drops; extract of belladonna, 
2 grains; paregoric elixir, 3 drachms; tyrup 
of baUara of tolu, t ounce; and water, 3 ouo* 

ees. Mix. 1 tef^Rpoonfnl 3 or 4 times daily. 
Wbon tb<i severity of tho disease has passcnl 
off, rfmogo of air will bo fouml* mmt useful; 
and if Chu child banbocomo debilUated, tonics, 
with nutritious diet, should bo given. This 
discaso being very infectious, great care 
ibould bo taken to prevoot communication of 
any kind with bouses where there are children 
who bavo not alroady boil whooping-cough. 

6633. Syrup for W1ioopiiig*Cougli. 
Oaions and garlics, sliced, of each 1 gill; stow 
them in I gill Kweet oil, in a covered dish, to 
obtmn tho juices ; then strain and add honey, 
i giU; paregoric and spirits of camphor, of 
each I ouDco; bottle and cork tight for use. 
Dose, fiir a child of 2 or3 years, 1 tea-spoonful 
3 or 4 times dally, or whenever the cough is 
troublosome, increasing or lessening, accord- 
ing to age. 

5634. Atlee’s Cure for WAooping- 
Couglx. Take 1 ciraebni each powdered 
cochineal and strung oqua-ammonla; 1 ounce 
netifled spiiiCs of wine. Mix. Dose for a 
child one year old, 10 drops In sweetened 
water 3 timc'i n day. 

5635. Cure for Wlu>opiag Couglu 
Pure carbonate of potasso, 1 scruple ; coch- 
ineal, 1 grain; dl.^'^lvo in 6 ounces of water 
ewcctcDcd with sugar. Doso for a child four 
jear^ old, 1 tco-spounful 3 times a day, to be 
token before meals. This is an excellent 
remedy. 

5636. Treatment of Diphtheria. 
Make two small bogs to reach from ear to 
ear, aud fill them with wood*ashos and salt; 
dip them in hot water, and wring them out 
BO that they will not drip, and apmy them to 
tho throat; cover up the whole with a flannel 



cloth, and change them as often as they be- 
come coul, until the throat becorow irritated, 
near bli^tcriug. For children it is necessary 
to put flannel cloths bo live eu tho ashes and 
tho thn>at, to prevent blistering, When tho 
a&hcs have boon on a sufficient time, take a 
wot flannel cloth and rub it with castile soap 
until it is covered with o thick lather ; dip it 
in hot water, and apply it to tho throat, and 
ebaogo ns they cool ; at the same time nso a 
gargla m ado of 1 teo-apoonihl each of cayenno 
pepper, salt, and inolassc.^, in a tco-cupful of 
not water, and when cool, add i as much 
cider vinegar, and garglo every 15 minutes, 
until tho patient requires sloop. A gargle 
made of castilo soap is good to dc used port 
of tho time. 

5637. Remedy for Diphtheria. Per- 
manganate of putassa has been administered 
with groat success in cases of diphtheria. 
The proporti(»ns used for external use are I 
drachm of tho permanganate to a pint of wa- 
ter; tho doso for internal use, 1 tea- spoonful 
of a solution of 1 drachm in H pints water. 
(U. S, £Hs.) 

5638. Remedy for Diphtheria. A 

gentleman who Ii&h Administered the follow- 
ing remedy for diphtheria, savs that it bos 
always proved oflectual: Toko a tobacco 
pipe, place a live coal in tho bow), drop a 
Iittlo tur upon tho coal, and let the patient 
draw smoko into Ibo mouth, and discharge it 
through the nostrils. Tho remedy is safe and 
simple. 

5639. Boche^e Remedy for Diuhthe* 

riiL M. Ruche recommends the following 
m^Hlo of l^clUm^nf. Tho false membranes 
Are Jirst freely pant^^rized with Umar cauHtio,. 
and injcctiouH thou miwlu every hour against 
the fauces with a ku In tion of ci>minon salt, 
the strength of tho solution being such as not 
li> create nuuse.'i. ChluraUi of potASRa may be 
also gimi internally ; and tinctnro of l<*dmu 
as a local Applicaiiuu ; but M. iio choc on riders 
that the irrigotious wiUi tho solution of com- 
mon salt are tho chief agents in the case. 

5640. Stiff Neck. Occasionally an at* 
tack is Hevcrc. ami cunflnvment to the house 
or bed, with wrapping up of tbo nock with 
cotton- wadding or flaTme), together with at- 
tootion to tho stato of tbo digestive powers, 
is necessary. Tho diet in those co^es muHt bo 
regulated, and on aperient, such as tho leni- 
tive electuary (sco No. 5154), or castor oil, 
taken if required by the state of the bowels. 
If the stiffness bo obstinato in its duration, it 
had better bo rubbed with camphorated oil, or 
some other apprt'priate J ini meat. 

5641. Anthelmintica. MedicineA that 
destroy worms. Among the principal an- 
thelmintics are santonin (worm-seed), calo- 
mel, tin powder, castor oil, oil of turpeotine,. 
cowha«, pfnkroot, molc-fcm, and 
A good plan for removing worn 
dren, is to give 3 to 5 grains of cnlotnel in 
sugar, over- night, and a dose of castor oil tho 
next morning. Tho mo lion h should bo ob- 
served, and if worms be found, the same 
treatment may be followed once a week, un- 
to they are wholly removed. 

5642. Worms. Tho worms fr»und in 
the human body aro mostly the ascarides, the 
thread worm, infesting tho lower intestiao, 
causing much itching and irritation about the 
anus. The taros, or long round woraiA, are 
generally scaled in tho small intestines, and 
Htomach. The symptoms denoting tho ex- 
istence of worms aro common to tbo different 
species, \u.: indigestion, witli a variable 
Appetite; foul toneae; offensive breath; hard, 
full, and tense belly, with occasional gri pings 
and pains about the navel; beat and itching 
senaatiim in the rectum and about the anus; 
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the eye A heavy and dull ; itching of the nose ; 
short dry coogh; grinding of the teeth; and 
starting during sleep, attended often with a 
slow fever. 

0943. lyr, Freeman^s Vereoifuge 
Oil. Oil of worm-seed, 4 ounce; oil of ttir« 
pentinc, 2 drachms; castor oil, 14 ounces; 
pink root, J ounce j hydrastin, 10 graina; syrup 
of peppermint, 4 ounce. Dose, lor a child V> 
years old, a tea-spoonful 3 times a day, I 
hour beforo each meal; if it purges too freely,, 
give it less often. This is an excellent ver« 
mifuge, and never fails to expel worms when 
admiiustored for that purpose. Where no 
worms are present, it answers the purpose of 
a tonic, correcting tho condition of the m aeons 
in emb ratio of tho stomach and bowel:*, and 
operating ns a mild cathartic. 

6644. SpackmaxL^a Worm Syrup. 
Take i ounce pluk root ; 2 drachms rhubarb 
root; 1 drachm worm-seed; 4 drachm ea* 
vine leaver ; 2 drachms Colombo root, and 
I drachm cardamom seeds. Infuse these in* 
gredients in 4 pint boiling water in a corcred 
vessel ; when cool, add 4 pint molaseeH and 
a table-spocmful brandy. Dose for a child 1 
year old, 2 toa-spoonfuls 3 times a day. 

6645. Itemedy for Worma. Tako 6 

r uns BODtoniu ; 2 grain:^ powdorad gamboge; 

grains calomel ; and 12 groius powdered 
wbi to sugar. Uako into 6 powdei*s. Give I 
powder 3 Umos a day for a child one year oUl. 
and a doso of castor oil the day after taking 
the powders. 

5M6. Oil of Worm-seed Iffixture. 
Take 14 floid drachms oil of worm-seed, 3 
ounces castor oil, and 10 drops oil of auiso ; 
mil them together, and add 1 ilnid ouncu 
aromatic syrup of rhubarb. Shako well 
before using. Doso for a child of 2 years, 
1 tea-spoonful night and morning. 

564^. A Simple and Safe Vermifuge. 
Powdered rust or iron is a good vermifuge. 
It expels the wormfi and strengthens tho coq- 
rtitutjoii. To a child 6 years old from 10 to 
40 grruns may bo given. An adult may take 
i ounce or moro. It may be given iu mo- 
lasMs or in beer. Dr. Rush says that be 
knows of Qo safer and more certain rotuedy 
than this eimple preparation of iron, ft 
should altvavs bo followed by an aperient. 

6648. Worm Fille. Ethereal extract 
of male- fern, 3i> drops; extractor daudclion, 
1 drachm ; powdered gum enough to luakn 30 

E llis. Dose, from 0 to 20; followed half an hour 
der by a strong do^e of co^^tur oil. 

5649. Tape- Worm. The common 

malo-fem root is a certain remedy for the 
tape- worm. 2 or 3 drachm^ of tho powdered 
root to be taken in the morning, no supper 
having been taken the night before. It gen- 
erally sickens a little. A brisk purgative is 
to be given a few boars after, which some- 
times brings off the worm entire ; if not, tho 
eame course must be followed at duo inter- 
vals. For the fluccoss of this remedy, the 
root shonid be recently gathered; as, after 
being kept long in the stores, its activity is 
diminished or de-^troynd. 

6660. Dowler’a Treatment of Tape- 
Worm. Dr. Dowlcr expelled a tape-worm 
133 feet long by prescribing the continued 
use of eim-bark. He ordered tho bark to be 
chewed and swallowed in moderate quan- 
tities 

5651. Beach’s Treatment of Tape- 
Worm. Dr. Beach effectually cured a 
patient who bad been tormented with a tape- 
worm for 25 years. His treatment was as 
follows: Co wh age stripped from tho pod, a 
small tea- spoonful 3 times a day ; to be taken, 
fasting, iu a little arrow-root jelly; then oc- 
casion ally a purgative of mandrake. In con- 



nectioa with this, cat freely of garlic and 
due common salt This treatment is to be 
ooQtinaed until the tape- worm la killed or so 
skckoned that it will lose its hold on tho iMrw- 
els, when it will be expelled entire. Wbcu 
once the tape-worm begins to pass the bow- 
els, care must be taken not to break it off, 
for it will then grow ag^ ; it has this i>C‘ 
culiar property. 

5652. Diarrhea. The following excel- 
lent remarks on this diseaM) arc extracted 
from Dr. Hall's Journal of Oc^tb: Cholera 
is nothing more than exaggeratcil diarrhea. 
It may be well for travelers to know that tho 
first, the most important, and the moKt indis- 
pensable item in the arrest and cure of Umsc- 
neas of the bowels, is absolute quietnde on a 
bed; nature herself always prompts this by 
lUsiticlimog us to locomotion. The next thine 
is. to eat uc»thing but common rice, parched 
like ctilTce, :md then iHulml. and taken with a 
little <alC and butler. Drink little or no lU|Uicl 
of any kiud. Bits nf ice may bo eattm and 
Mwaliowed at will. Every step taken in diar- 
rhea, every spoonful of liquid, only aggra- 
vates the disu;kse. If bwoinutiou i.s cum pul- 
sory, the misfortuno of the iiocessity may by 
lcs.sencd by having a sb»ut piece of woolen 
flannel bound tightly n>uod tbe abdomen, si 
os to bo doubled in fnmt, and kept well in itj 
loco. la tho practice of many years, wo 
avo nevg* fmleu to notice a graufymg result 
to follow these observances. 

6653. Velpeau’a Bemedy for Diar- 
rhea and Cholera Morbus. Take 1 ounce 
each tincture of opimn, paregoric elixir, m:d 
tinctuio of rhubarb; 10 drachms essence of 
peppermint; and C drachms tincture of cap- 
sicum. This is tho oiigtoai receipt fur this 
celebrated remedy. Dose for on adult, a tco- 
epoonful in 4 a wino- glass sweetened wa- 
ter; and, if required, half a dose oiler each 
loose evocuatiou. 

5654. Diarrhea Tincture. Compound 
tincture of myrrh, G ouuccs; tincture of rhu- 
barb, and spirits of lavender, of each 3 oun- 
ces; tincture of opium. 3 ounces; oils of 
.luiso Aud ciuuamoD, with gam camphor and 
tortario acid, of each ^ ounce. Mix. Dose^ 
1 tca-spaouful in a little warm water sweeteo-* 
cd with loaf sugar; repeat after each passive. 
This ii a magic remedy. 

5655. Ohlorodyne Mixture, Shake 
together 24 fluid drachms each chlor^yne and 
recti fled spirit; add 1 fluid ounce syrup, and 
shako again well : then add a little at a time^ 
with brisk agitation, 4 fluid ounces distilled 
water ami 3 fluid drachms mudlogc. Dose, 
1 to 2 table-spoonfuls in diarrhea, cholera, 
Shako well l*cforc using. 

5656. Ooddard^a Diarrhea Remedy. 
Dr. Paul Ginldard gives the folio wing remedy: 
Take i ounce tiucturo of catechu. 2 drachma 
each tiucturo of opium and tincture of cam- 
phor, and 1 dracbin aromatic spirits of ammo- 
nia. 40 drops every hour wilt afford speedy 
relief. 

5657« Remedy fDr Diarrhea. Tinc- 
ture of opium, spirits of camphor, e^nce of 
peppermint, ethereal tincturo of capiscum, of 
each 4 ouuco; syrup of kino, 1 ounce; neu- 
tralizing cordial, 2 ounces (sec Ao. 5603); 
brandy, 2 ounces. Mix. Dose, one 
spoonlul, may be given every twenty minutes 
if tho COSO is ur^nt. In dysentery give 1 
tabic- spoonful 3 times a day. This is an ex* 
ccllcnt remedy. 

5658, Blackber^ Cordial, To I quart 
blackberry juice, odd 1 pound white sugar, 1 
taUlc-spooolul each cloves, allspice, cinna- 
mon, and nutmeg. Boil all togeucr 13 mln- 
K\Ua<, add a wine-glass of whiskey, brandy, or 
rnm. Bottle while hot, cork tight and seal. 



This i« almost a specific in diarrhea. Doso is 
I wine-glas.'fftU for an adult, half that quanti- 
ir for a* child: will often cure diarrhea. It 
call be taken 3 or 4 times a day if the cose is 

severe, 

5659. Remedy for Summer Com- 
plaint. A tea iimdti of the seeds nf tho sun- 
llower, masted like coffee berries, ia an ad- 
mirable remedy for all species of summer 
eomplalnt. 4 pint of the seed is sufficient 
It should be remembered, however, that se- 
rious results often follow tho too sudden stop- 
page of diwhea by astringenU, and with this, 
as all remedies of a aimilar naturo, caution 
ahould be uaed. 

5660. Remedy ibr Bilious Dl&rrhea. 
Inf u so 4 ounce Angostura bark for 2 hours iu 1 
pint boiling water, and strain ; is a roniedy for 
bilious dlarrh<M^ espceiolly iu southcru lati- 
tudes. 

5661. Treatment of Diarrhea In In- 
fants. Dr. Smith rccumtnonds the following 
prescriptions, if tho bowels are rather loose, 
with dark, slimy, offensive stools. Tincture 
of opium, B minims; castor oil, 1 drachm; 
•jnip of ginger and mucilage of acacia, each 
1 ounce. A tco-spoonful 3 times daily. In 
the screaming fits, accompanied by constipa- 
tion, this CO luUi nation of castor-oil with laud- 
anum is very valuable. (Med. Kewi.) 

5662. Treatment of Cholera. The 
following excellent directions are given for 
the treatment of cholera by Dr. Pratt : For 
the statje of diarrhea. This may come on 
insidiously, painless, and bonco not otarmiug, 
but should bo met promptly. The remedy is 
the cholera mixture, so called, consisting of 
equol parts of laudanum, tiucturo of rhubarb, 
and spirits of camphor. Bogin with 30 drops, 
taken clear and unmix od, with a little sugar 

laced iu tho mouth aftcn\*ord. Ecpcat the 
OM oltor every ovacuatiun, increosiug It if 
the case becomes urgent to CO drops (a tea- 
spoon ful), or 90 drops If uecoss^. If the 
djoirbea Is not controlled by this means, au 
injection of from 30 to 90 drops laudanum, in 
a'table-spoonful of starch, will prove a valua- 
ble help. This may be often repeated. If 
tho diarrhea ceases, do not entirely intermit 
tho medidno, but give In gradually diminish* 
od doses, every 1 or 2 hours, for a period of 
12 or even 24 hours. 

5663. Treatment for the Vomiting 
Bta^e. Dr. Pratt's rcuicdy is laudanuui, 
tincturo of capsicum, tincture of ginger, and 
tincturo of cordamom seeds, equal parts; to 
be given from 40 to CO drops undiluted, and 
followed by sngur, after every lit of vomitiag; 
taking care to give it as soon as the fit ceobcs, 
when it will bo more likely to be rotained. 
An cxcolleot assistant to this is a largo mus- 
tard ponltico applied to tho abdomen. 

5664. Treatment for the Stage of 
Malignancy, According to Dr. Pratt, tho 
only remody is stimulants, especially brandy, 
which must bo given with great freedom, 
from 2 to 4 teo-Rpoonfbla every half or cveu 
quarter hour, till neat roturno, and pulao and 
sensibility of extremities are restored. It is 
always to be given undiluted. Alcohol, or 
other spirits, will answer the purpose, if 
brandy is not to bo hod. It will bo necessary 
to combine with this, artificial heat, bottles 
of hot water to tho body and extremiUea, 
friction of the limbs (whicn uo one need fear 
to apply), and mustanl, perhaps, to the feci 
and nanus, stomach and limbs. Bemember 
that boldniMS, to the verge of rashness, is bet- 
ter than excess of cant! on, and that no dan- 
ger is to be apprehended from any of tbesa 
remedies so long as the symptoms for which 
they ore given are uncontrollw. The use of 
•old water must be blricUy furbulden, except 
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morel to gargle tho throat; a Terr 
<]uajiijt 7 , swallowed, will bring on tie diir* 
rhea oiler it bos been etoppod for hoars, ^ 
littlo water of gnm-arabic maj bo allowed, a 
tea- spoonful at a time; or, perhaps, lumpe of 
icQ might be taken with safetj. For tha 
typhoid fever, which often ftdlowe an attack, 
chauiomile or sago ton, and diaphoretic (see 
No. 5134) treatment, will bo all that is ueed- 
cu, botiido a moderate use of stimniants, fur 
couvalescence. 

5666. Cholara Freveative. A Bar- 

gumJ^-pitch planter wuni over the region of 
XhQ stomach dnriuff tho prevalence of the 
discaae. It should bo warmed a little before 
it is put ou, tho person staudiog erect when 
it is applied, eo that tbo plaster r^ball not in- 
torforo with tho motions of the body. It is 
oaserted that a British regiment supplied 
with such plasters lost only five men dur- 
ing a severe vUiUlion of cholera, and these bad 
refused to wear then. Tho efficacy of tbia 
provontivo is also corroborated by oiner well- 
authenticated oviduuce. 

6666. Keutralizing tfixture. Pow 
derod rhubarb, 3 scruples ; saleratne, or 
crude bicarbonate of potash, 3 scruples ; pow- 
dorod peppermint plant, 3 scruplos : boiling 
water, 1 pint; decewtion of aniseea, ^ pinL 
Mix. Strain, swootcu with sugar, and add 
3 table-apcKJofliJs of brandy. Take 1 or 2 
table- spoonfhls as often as tho symptoms re- 
quire \L For children, a less dose. Terr 
valuable in oholova, bowel complaints of chil- 
ton. laxity of tho bowels, flux, Ac. 

6667. fipackman^a Oholera Mixture. 
Take 1 ounoo gum camphor; 2 ounces gum 
kino; i ounce gum catechu; 2 ounce# 
ground cinuamon; 1 ounco ground cloves; 
2 d raohm a A frican capsie u in s . M< »ist o n lb cse 
with brandy and digest for 48 hours. Pia- 
place (ace Ao, 41) 18 oimcos; then add 20 
aracbms tincture of opiitm and 1 ounce 
chloroform. Dose foran adult, 60 drops after 
every j)H8Rage. 

5668. Brow&*a Cholera BElxtura. 

Mix together I ounce cssonco of Jamaica gin- 
ger; 2 ounces each camphorated tincture of 
opium and oromatio epiribj of ammonia; and 
I ounce spirits of camphor. Doso, a tea- 
spooouIUl every hour. 

6669. Troth’s Cholera Mixture. Di- 
gest for 10 days 1 ooiico each opjuoj, cam- 
phor, oil of clovw, and African capsicums, 
m I pint IIuff'uiau'H auodyuu (seo Ao. 4748): 
aduimiKtor20 to 40 drops every 2 hours 

6670. Auetriaa Cholera Speclflo. 
lako 20 grams sulphuric acid specific gravity 
1.600; 15 grains each sugar and gum; dis- 
tilled water sufficient to make &e whole 
weigh exactly 1 ounco. 1 lablo-spwinful of 
tho above mixture U to bo taken io water on 
tho first appearau CO of p re nioni to jy symptoms, 
followed by tbo free use of ioc-cold water. A 
BwonU doso k nn hour after is generally soffi- 
cient to arrest the disease, but occasionally 4 
or 5 doses are required. A table-spoonfui in 
a pint of cold water may afterwards be drunk 
os of^n as donired. When ctdlapse soU in, 
double doses ore to bo given, and repeated 
after every attack of vomiting, until the sick- 
ness and cramp abate. After which, the doeei 
are to be repeated until 5 or 6 dose# are re- 
Uined by the stomach. Quiet sleep or drov- 
snm shoTild not be interfered with. The 
free aso of cold water cjr acidnlat^ water is 
to bo allowed until perspiration sets in and 
the warmth of tbo body returns. The uso of 
warm drinks, wine, spirits, Ac., are to be 
carefully avoided a# so nrnch poison. Tho 
above was adopted by tho Austrian Govorn- 
meet in 1849, alter IB years' succeesfnl trioi. 

6671. Homoeopathic Cholera Fr^ 



▼entire. Dissolvo 1 drachm camphor in 6 
drachmi rectified spirit, and preserve it in a 
well-corked bottle. Dose, 2 drops on a lump 
of sugar 2 or 3 times a day. 

66TO. HomceoMthic Cholera Hemedy. 
Repeat tho doso ot tbe mixture in foregoing 
receipt every 10 or IS minutes, followed by 
dranghts of icc-cold water until the symp- 
toms abate. 

9673. Hae of Calomel in Cholera. 
When cholera is prevzkiiing, a single large, 
thin, painless, weakening action of the bowels 
may be cholera began, and tho bnsineu man 
ahomd start fur home in a rehicie instantly, 
calling on bis physician on his w&y, and take 
him home sHtn him; or, if he cannot befonod 
immediatoly, get into as soon as posable, 
dress no wans, eat ice if thirsty, bind a thick 
warm fianncl tightly around the abdomen, 
and wait for bis dootoria arrival. A physician 
■hoald be colled always on tho instant of an 
attack, bat when it is impossible to proenre 
hia services within an hour, 10 or 20 grains of 
calomel should be token in pill or powder, as 
a means of stopping tho mtebarges, and of 
thos arresting the disease, until the physician 
arrive#. Calomel is generally easy to bo pro- 
onred, will renuun on the stomach, from its 
heaviness, when oven cold water is ejected os 
soon S3 swallowed, and is tbo most certain of 
all medicines known to sUmnloto tbe liver to 
action, th^ want of action being tbo fonda- 
msotal canso of ibo diseaso. (.aolk) 

6674. Cholera Tincture. Tinctores of 
rtmbarb, cayenne, opintn, and spirits of cam- 
phor, with csseoco of peppermint, eqiud part# 
of each, and each as strong as can no made. 
Dose, torn 5 to 30 drops, or oven to GO, and 
nneat onttl relict is obtained, every 5 to 30 
mmulos. Man^ lives have been saved by toe 
timely nse of this vatnable modidne. 

5676. Treatment of l> 7 ae&t«ry. A 
•light attack will often yield to tbo employ- 
ment of a dose of castor oil ; warm fomenta- 
tions'or mustard poultices being applied over 
the belly ; tho patient being eon^od to bed, 
and onir allowed to partake of fo<^ tho most 
aiiuplofn its nature, tbati#, farinaceous food, 
cream, or milk (with one-third of lime-wator, 
if reauisito), thlu broths, Ac. Perfect rest in 
the hoHsontal postnro is almost essential. 
A warm both tor 20 minutes, or a shorter 
time if tho patient feels faint, will often giro 
mat relief. Stlmnlant# should bo forbiodon 
in mild caeos; but where tbo patient is be- 
coming weakened by tbo disease, port wine, 
as tbe best stimulant in those cases, may be 
given in bcef-tco, or alono. And too rnJo of 
uitle and often may bo strioly observed. 
Early treatment is most important in drsen- 
(ery, and thereforo tbo modicnl man should be 
sent for witoont loss of time, in case tho 
means recommended nro ineffectual. 

6676. Tudiari Cura for Z^aantaiy. 
In diseases of this klnil. too ludiaus uso toe 
root and leaves of the blockbeny bush, a da- 
coctiou of which in hot water, well boiled 
down, is token in doses of a gill before each 
meal, and before rearing to b&. It is an ai« 
most infaUiblo cure. 

6677. Simple Hemedy for Dyaemtexy. 
Tho following simplo remedy has been known 
to cure toe metst obstiuato and malignant 
forms of dysentore when oil too ormuaty 
methods wore iDcffbctaul: Toko hot water, 1 
gill; vinegar, i pint; mix; then continne to 
add common salt a# long as it will bo clissolTed^ 
stirring and imtating it freely and frequently. 
Give for an adult 1 table-spoon fill every htmr 
tmtil tho bloody discharges cease, or until it 
operates freelr on tho l&»w<^ Tho patient 
must remain m bed. 

6678. ATytaci^. Medicines that neu- 
tralize tho acid of too stomach, and thus tend 



to remove heartburn, dyspepsia, and diarrhea. 
Tho principal antacid# ore tho carbonates of 
potassa, s<m, ammonia, lime, and magnesia. 
Ammonia is tbo most powerful, and when 
the acidity is conjoined with nausea and faint- 
ness, is the beat; when great irritability of 
the coats of tbe stomach exist, potash is pm- 
ferablo; when accompanied with diarrhea, 
carbonate of lime (prepared chalk); and 
when with costivenoss, ui agnosia. Tho dose 
of tbe corbouatos of potassa and soda in pow- 
der is half a tea-BpM>nfal ; of chalk, a tea- 
sc^nfal; of magnesia, a dcftseri-spoon fill; and 
or carbonate of ammonia, 10 grams, or a tea- 
spoonful of tho eolation. All these are taken 
in water. 

6679. Dyapepaia. If a man wi#hes to 
get rid of dyspepsia, he must give his stomal 
and brain less to do. It will be of no servica 
to follow any particular regimen — to live on 
rboff bread or any such stnff-^to weigh hia 
food, etc., BO long o.s tho brain is in a cooRtaut 
state of excitement. Let that have proper 
rest, and the Btomach will perform its func- 
tions. But if bo pass 10 or 12 hours a day in 
his office or counting-room, and taku no ex- 
orcise, his stomach will inevitably become 
paralysed; and if ho puts nothing mto it but 
a cracker a day. it will not digest it. In 
many cases it is too brain that is too primary 
cauBO. Give that dull cate organ some rest. 
XiOavo your business behind you when you go 
to your home. Do not sit down to your din- 
ner with vour brows knit, and your mind 
absorbfid m casting up intorost accounts. 
Kever abridge tbo usnal uoYira of sleep. Taka 
more or less of ezorciso in tho open air every 
day. Allow yonrself some innocent recre^ 
tion. Bat moderotoly. slowly, and of just 
what you please. If any particular dish dis- 
agrees with ^o, ht>wcTor, never touch it or 
look at it. DO not imagine that you must 
live ou rye bread or oat meal porridgo; a 
rcaaonablo quantity of nutritious food is es- 
sential to too misd os well as toe body. 
Abovo all. banish all Ihonslitj of tho snbJocL 
If you have any treatises on dy#pepBia, 
dotnestio medicines, ctc«, pot them directly 
out of your reach. If you are constontiy 
talking and thinking abont dyspepsia, you 
will Aurely baro it. Endeavor to forget 

you havo a Btomsc h . E ec p a c lesr cnnscienco; 
Uvo temperately, regularly, cleanly; be Indus, 
trioos, too, but avoid excess Lu that, as in all 
other things. 

6680. Artiffclal Digestion. A London 
physician. Dr. Marcel, boa aunuuuccd a pro- 
cess by which natural disention Is imitated by 
artificial meanB, and solid food may thereby 
be prepared for invalids. Dr. MorcottakeR 58 
grams muriatio acid having a spccifio gravity 
of 1.14D6; 15 grains of pepsin — the organic 
principle procu;^ ftom the stomach of a pig 
or other animal. Diluted in a pint of water 
and added to a pound of raw moat, tho whole 
is ollowed to ummer over a water-bath at 
about tho temperature of tbe body, 08° Fohr. 
When the meat is by this means safficiently 
broken up, it is strained, and the acid neutral- 
ued by 81 grains of bicarbonate of soda. The 
product is of a most agreeahlo character, 
easily digested mid vastly more nutritious 
than beei tea. Where pepsin cannot bo ob- 
tained, too doctor has found strips of calves' 
stomach answer very well. 

6681. Dick's Cure for Dyapepaia. 
Mix together h ounce bicarbunate of soda; 2 
dreebms aromatic Bpirits of amroouia; C 
drachms compound tincture of gentian; 6 
drachms tincture of henbane; 2 drachms tinc- 
ture of ginger; 3 drops creosote; 4 onnee 
ginger syrup, and 3 ounces water. A table- 
spoonful taken after each meal will cause a 
speedy enre. 
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5682. Dick’s Fills. Moke 

tiid following iogredieuts into 40 2 

wnples each compound extract of coloeyntb, 
and compound rhubarb pill (see Ab. 492U); 1 
acmplo t)luo mass {see Xo. 4919); 55 graina 
anap : 1 drachm extract henbane; 3 drops oil 
of clores. Take 2 pills at bed-time. 

5683. Spadnnan's Anti-Dyspeptic 
Fills. Malco into a mass, 6 drachms 24 groins 
powdered aloes; 3 drachms 20 grains each 
gamboge, Bcammony, ond compound oxtmetof 
colocynth; 96 crains soap j Id drops each oil 
of caraway ana oil of anise; with 1 drachm 
water. Bivide the mass into 16 porta, and 
make each port into 24 pills; 384 pills alto- 
gether. A dose consists of 3 pills. 

5684. Absorbents arc medicinoa admin- 
istered to counteract oddity in tho stomach or 
intestinal canal. In most cosea, emetics and 
aperients are given provioua to being 
tiUen; they are coj^nate of ammonia, in 
doses of from 5 grain a to 1 scruple; liquor of 
ammonia, 10 to 20 drops; aromatio spirit of 
ammonia, 20 to 30 drops; lime water, 2 otin- 
cos to i pint; mamesia, calcined, 20 to 40 
grains; carbonate ofmagncsla, i to 2 drachms; 
carbonate of potassa, 10 grains to 1 drachm; 
carbonate of soda, 10 grains to f drachm; 
soda water, i pint. (See Ab. 6678.) 

6665. To Correct Acidity of the 
Stomach. Tho no u troJ ixing mixt are (see Ko, 
11606) is very effectual in caring this disorder. 
Or, 10 grains of calumba, powdered, and 10 
grains of magnosia, well mixed. Kagporia 
and a UtLlo finely powdered chalk will no of 
great service. 

5686. Remedy for Acidity of Stom- 
ech. This is a cunimun symptom of weak or 
discmlerocl digestion, and Bhonld bo treated 
with Bmall doses 3 or 4 times doily of tho car- 
boDato nr bicarbonato of pntasso, soda, or 
ammonia; nr of sal-volatila or ammonia wa- 
ter, to which some tonic bitter may bo added. 
Biot should be light and nntritiuns, with os 
much out-dour excrciso as possible. The 
bowels should be kept regular by the oooe 
sional use of some mild aperient. 

5687. C&nninativea. Mcdicinoa that 
allay flatulency and spoinnodio pains. Among 
tho principal carminatives aro aniseed, cara* 
way* seed, cardamoms, cassia, cinnamon, gin- 
ger. peppermint and the peppern; incluaing 
ardent spirits and most aromatic esBencca and 
tinctures. 

5688. Flatolaxxcy in Children, It 

often arises from a mother's impure milk; 
when it is 80 she must toko the seutraliring 
mixturo (see Ab. 566G) ; and if not effeetcal, 
administer it to tho infant. Also foment the 
stomach with warm brandy and water, to 
which odd a little salL 6ivo also the cormin- 
oti VO drops. (See Ab. 6660. ) 

5669. CarminatiTO Drop& for expelling 
wiud. Angelica, 2 ounces; lady’s slipper, 1 
onneo; sweet flag, i ounce; amse, 1 ouneef; 
fennel need, i onnee; catnip flowers, 1 onnee; 
mother- wort, 1 onnee; pleurisy root, 2 oun- 
ces. lofbso in a pint of spirits of wino for 3 
or 4 days, often shaking, keeping it in a warm 
place ; then odd a pint of water and a table- 
spoonful of tincture of cayenne. Excdlant 
in flatulency, colic, nervous affections, pro- 
moting per^iration and refreshing sleep. 

5690. Heartburn. Anxiety and pam 
about the region of the stomach, generally 
attended by a sense of gnawing heat; 
hcnco called heartburn. Faintness nansea, 
and emetation of a thin, acidulons, watery 
liquid, especially in the morning, are common 
symptoms of this complaint- The usual 
causes of bcortbam axe excess * in eating or 
drinking, the use of improper food, and suen- 
taiy habits. A good remedy is a tea-spoonful 
of carbonate magnesia, or carbonate of 



soda, in a gbsa of peppermint or cinnamon 
water, to which a littlo powdered ginger may 
bo added with advantage. This doSo may be 
token 2 or 3 times dai^ ontil tho disease it 
removed. Articles of that easily under- 
go fermantation should at the some time be 
avoided, and a diy diet hod rccourso to as 
much as possible. Soda-water^ toast and wa- 
ter. and weak spirits and water, oro the most 
suitablo beverages in this comp^nL 

6691. To Core Water-Bnah. When 
there is a tendency to confined bowels, some 
ftTCrient most bo a^inistered occosioDaily un- 
til proper dieting, rend era it unnecessary. 

Fluid magnedt^ or tho lenitivo ciectoory (see 
Ab. 5154), will probably bo all that is neces- 
sary. The diet most be carefhfly attended to 
in all cases; and as the disorder often arisei 
from the use of mnutritioas or unwholesome 
food, tho adoption of a more varied ond gener- 
ous diet, inefuding a sufBcient proportion of 
meat, is essential to tho pcrmonoDt success of 
any remedy. 

t692. Treatment of Colia Let it be 
remembered that colic may occur os tho pro* 
Indo toon inflammatory attack; and Ihrt if 
DOglected or unskillAilty treated, such ten- 
dency is very considcmbly increased. In the 
trea^ent of colic, very great advaatngo re- 
snlts from the external application of warmth; 
hot fomontoUons, bogs or hot salt or bran, or 




Uxatiro medsetno should bo adxuinistorod; 
tw, as fii the great majority of oasos of oolio 
the pain depends on some obstruction in the 
bowels — very likely on the presence in them 
of some deleterious and indigestiblo food, Ac. 
^t is of eeeential imiwrtaneo that free pas- 
ea^ shonld boobtaiaod as speedily as possmle. 
A Tull dose (I | onneos) castor oil, is a safe and 
good medidne for tho purpose; to beropoated 
m 3 or 3 hours if thcro has b^n no action of 
the bowels. If tho medical man has arrived 
meanwhile, bo will very llkoly order some 
strongor medidne. as, if the oil Los not acted, 
steps must be taken to clear tho l>owds os 
soon os pneoible. If the ptun is Tory severe, 
a tea-spoonfiil of powders ginger, or a little 
cavenne pepper may be added to tho oil or 
taieo after it When free action of tho bow- 
els is obtained, tho pain soon ceases. After 
such attacks groat caution is roaoisiCo in the 
matter of diet for some timo ; only the plun- 
est and most digostible food being taken. 

6693. Treataxient iiTTicyid or Painters’ 
OcUo. In cases of colic arising Oi»m jwisoD- 
ing by lead, called lead colic, so often oxpe- 
riencM by plombera, pmnUra, workers in soot 
towen, aa., tbo great object is to obtain free 
action of the bowels, as in common colic ; 
and medical assistance aboold be obtained at 
once. Of course every care should be taken 
to prevent any fiirtber ontrance oflcodinto 
the system. In order to obviate occur- 
rence of lead-poisoning in tiiose who oro of 



necessity oxpoecd in a greater or loss dogreo 
to it8 infinenco, freonent ablntiona of the 
bands and sorfaco uT tho body should be 
practiced; a'hile sulphuric acj^d lemonade 
abould bo nsod os a beverage. 

6694. Painting If a pereon faints, 

let him bo placed on his bock until ho cutnes 
to. Do nothing else. He bos tainted be- 
cause tho heart nos stopped beating. It will 
come to of itself os soon as nature dotiroa it, 
and It will be easier to propel the blood la a 
horisontal direction, when down, tha n 
perpendicularly to tho hood, chest, and arms, 
when sittiDg up. And yet tbo very first 
eflurt of bystanders when a person is nbsorv- 
od to havo faintc<l, is to place him on a chair, 
or lift up his head. (HaU). If tho patient 



bo a female, place her on her back, with the 
bead low, loosen all clothes about the nock 
and cheat, sprinklo cold water on the face, 
and apply smelling salta to tho noatriU. 
When tho potient can swallow, give somo 
cold water, with 20 or SOdrops of sal -volatile, 
or a littlo brmidy. 

6696. Pits. If a poreoa falls in a fit, lot 
him remain on tbo ground, provided liia face 
bepaie; for should it be fmntingor tempo- 
rary snspeasion of the heart's action, you 
mav CQUso death by rdsing him upright, or 
by blDoding; but if tbo face he raf or dark 
colored, rmso him on his seat, throw cold wa- 
ter on his hood immediately, and send for a 
surgeon, and get a vein opened, or fatal pres- 
Buro on the brain may onsuo. 

6696. Care for Cramps. Mix 2 
Iraobms chloroform, 1 drachm oil of cam- 

f hor, 6 drachma muoilngo of gum-arabic, and 
i groins acetate of morphia. Dose, 40 drops 
every 2 hours. 

Hemedy for Dropsy aad Liver 
AAotloiiA. Mix ti ounces infusion of dan- 
delion (taraxacum); i ounce extract of dan- 
delion; 2 drachms carbonate of soda; 6 
drachms tartrate of potassa; 8 drachms une- 
turo of rhubarb; 1 { ounces tincture of bon bone. 
Dose, a table-spoonful every 2 boors. 

6698. Cure for Liver CompUlnt» 
Take 4 ounco each extract of taraxacom 
(dondolioD) and tartrato of potassa; 45 grains 
carbonate of soda; I ounce sweet tinclnroof 
rhubarb, and 0 onuccs spring water. Doso, 
a too-^oonful 3 times a ooy. 

6699. Hamedy for Llvei* Oomplaint. 
Mix i ounce cocli fluid ox tract <if ^uborb 
and of ecoua with 4 ounces water. Then 
add I ounco extract of taraxacum; 3 drachme 
acetate of potassa; i ounce oomponnd tine* 
turo of gentian; ond 1 drachm muriatic oUier. 
Doso, a table-spoon fill 3 times a day. 

6700. Dandelion Pills. Take 30 grains 
extract of dandelion, and (i grains calomel; 
make into 10 nIUs. 2 taken 3 times a day aro 
a useful remedy for dropsy in tho belly aris- 
ing from disorder of the liver. (See Ao. 
5697.) 



6701. Infusion of Dandelion. Steep 
2 ounces braised doudeliou root in I pint buil- 
iug water. After 24 hours strain. 2 table- 
s^nfhb 4 times a day is a remedy for dropsy. 
(Sm Ac. 6097.) ^ 

5709. Sii^ Headsabe. This nsually 
proceeds from acidity and overhead ing the 
stomach. When it is not from improper eat- 
ing, aJl that is necessary is to soak the feet in 
boT water for 16 minutes, drink some warm 
herb Ua, retire to bed, and take a good sweat 
for about an hour. This will give relief. If 
the trouble arises from over-eating, relief may 
be obt^ned by taking an emetic. (See Ko, 
6169.) 

5708. Periodical Sick Haadacba. 

Those who are afflicted periodically with 
sick headache, accompanied with nausea and 
somotimes with vomiting, may obtain relief 
by soaking tho feet in hot water, and nsing 
tho omotio directed in Ko. 5169. This treat- 
ment ehonld bo followed by taking the leuitWo 
electnwy. (See Ko. 6154.) 

5704. Ifervoua Headacbo may bo ro- 
be ved by using one of tbo evaporating lotions. 
(See Ko. 4843. ) An application of tb o ‘ ' Good 
Samaritan" is also Tory effectual (jScc Ao, 
4^.) Any of tho remedies under tho head 
of ncoralgia axo also recommended for severe 
attacks. (See Kos. 5544, fe.) 

6706. To Believe Haivoufl Headacba. 

ram 10 to 20 drops sol-volstilo (aqua anmio- 
ma) m i wine-glass of water >nll frequonUy 
give relief ; a doso of 10 drops, and repeated 
at interv^s of 10 minutes, Bcldom fhils. 

5706. Bemedy fbr Sick Headache. 
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It ia stated that 2 teo'S^ooDfiLla af Unelv pov- 
dorod charcoal, drank in half a tncnuler of 
water, will give immediate relief to tha aick 
headache, when caused, as iu most cases it is, 
1)7 too much acid on the stomach. This rem- 
007 has been hij^hly recommended {Seo also 
Antacids, No. Ijd78.) 

6707* Biaulphido of Carbon a Sana* 
d 7 for fiaada<^e. Dr. Kemiion thus de- 
Bcvibvs the mode cf applieatloii of this rem- 
edy : A small quantity of the solaUon f abonfe 
2 drachms) is poured upon ootton^wool, with 
which a small wide-monthrd glass-stoppered 
bottle is half filled. This, of conr?<*, nb.^orbe 
the fioid ; and, when the remedy has to be 
need, the mouth of the bottle is to be applied 
closely (so that none of the roladle yapor may 
escape) to the temple, or behind the oar, or as 
near as possible to the seat of pain, and so 
hold for from 3 to 5 minutes. After it has 
been applied for a mlnnts or two, a sensation 
Ls fblt as if seToral leeches were biting the 
part; and, after a lapse of a few minutes 
more, the smarting and pain become rather 
BQ 7 ere« but subside almost immediately after 
the removal of the bottlo. Tha effect of this 

K lication ia generally immediate. {British 
I. Jcum.) 

6708. Btnaple Remedy fbr Pilee. 
Take fresh white pine pitch in pills, f^m 
12 to 20 a day, and sit in a tub of cold water 
4 or 6 times a day, 30 minutes each time, for 
a month. A rery obstinate case of piles was 
onred this treatment. 

6709. Internal Remedy for Pilea. 
Pulrerixo in a mortar and dux thoroughly, 
1 onnee each of cream of tartar, Jalap, senna, 
flowers of sulphur, and golden seal, and i 
ounce salcpetro. Dose, a tea-spoon fhl 3 times 
a day. 



6 ?lO . SxteruAl Remedy for Pilee. Boil 
some of the inner bark of white oak in water, 
and strain ; oraporato to a thick extract. To 
i pint of this extract, add i pint of oil rcn« 
dmd from old, strong bacon. Simmer to- 

S ther till mixed, and let it cooL Apply with 
0 Auger inside tbo rectum every night and 
until cored. 

6711. Peraulpbate of Iron for PUee. 
An ointment made of i drachm persolpbate 
of iron, and 1 ounce simple s^vc, has been 
found especially benoficial in cases of nJeera- 
ted hemorrhuiu. Br. Geo. S. Cartwright do- 
scribes a case of hemorrhoid in whicn there 
was an external tumor of the sire of a largo 
pea, protruding, at certain times, to tho sixo 
of ft walnut, llo applied lead water freely to 
the part, with an application of this solve 
before the parent retired at night, and tho 
afiieot woe almost immediate, relieving tho 
pun and cauterizing the p^. The e^ct of 
this salve is ponoanont Tho same physician 
occasionally uses tbo ointment witn double 
the above proportion of the persulphate. 

6712. Treatment for Irregular Men- 
■teuation, or Uonthly Plow. Where the 
flow IS absent, or irregular. The treatment 
of cases of this kind should embraco every 
possible means of improving the genet^ 
nealth, particularly tho enjoyment of piiro air, 
and tho use ot the shower or hip-bath ; mode- 
rate exercise, especially on horseback; with a 
wholesome numtious diet Tho medical 
treatment must not bo trlficd with, as it re- 

5 dire s cousidorablo watching; it should 
lereforo be carried out under the eye of a 
skillful physician. When the slightest ap- 
pearance of menstruation takes place, the 
patient should be kept as quiet os possible; 
and, in order to oncourago the fiow‘, recourse 
should bo had to tho ui^o of the warm hip- 
bath; indeed, vcjy frequently it will be 
found that a hot hip-bath, containing a band- 
fhl of tho flowora of mustard, used every 



pun and cauterizing the p^. The 
Ihid salve is pormanont. Tho same r 



night for the week preceding the regular 
time for the Sow ta appear, and accompanied 
by a good tubbing with a rough towel of the 
tuns and lower part of tho front of the body, 
wQi greatly assist In bringisg on the flow. 

5713, Treatment for Intempted or 
Suppressed menstruation. The tarn* 
suggestion i in tho way of treatmeat apply to 
in No. 6712. When interruption has taken 
piece suddenly, recourse should be hi^ to the 
warm hip-bo^, bed, and somo warm drink, 
such as sherry and water, or a little brandy, 
or hot ginger water. When ccesatioa m 
one or more periods has occurred, then it is 
specially important to favor, as much os pos* 
^Ic, its restoration by attention to thew 
purticolara of general treatment already ad- 
verted to. 

5714. Treatmeat ot Rxcoeatwe ICscn- 
stru&tion. Those who ore liable to ibii 
Conn of irregular menstruation should be 
corcfal in their diet, chooaing a plmn and nu- 
tritions one. They should attend to tha 
function of tho bowels, and maintain a hor- 
ixontoi posture from tho timo when tbo dis- 
charge commences till its ccesatioiL In ad- 
^Uon, if the discharge, besides being eopious,^ 
is continnous, rocurrihg over and over 

it is necessary to havo recourse to powerfol 
remedies. When tho disebargo is so prcfuia 
as rapidly to rodnee tbo pauent’s strength, 
still more, if by it, as has happened some- 
times, life bo brought into peril, local means 
of arresting bleeding must also be adopted 4 
foremost among these is the application of 
cold^<o)d cloths placed over tbo lower part 
of the body, and to tbo groins. Itd^titms of 
cold water may further be employed if the 
Qurte or relatives oro eklllcd in the use of the 
iujectlng instrument, but not otherwiso. 

6716. Difficult or Pniiiflil ffieustrai^ 
tiozL. The most common fom of this com- 
plaint is ranged under the head of nonralgia, 
tor tho violent pain with which it is accom- 
panied bears a^oso resemblance to neuralffio 



me nervoux lysrcm genemuy nas preoaoty 
sympathised, and headache, with nysterio 
and many other dietressiDg Q^mptoms, ae- 
company the menstnud disorder. Many 
cases of this nature are connected witn 
marked constitutional derongoment, taorw 
particularly with gout and rheumatism. For 
the relief to tbo cxtmnOj pmn which accom- 
panies tbo compIaintiK' soothing remediea 
are rendered inoispeu^l^ and tbo meet 
suitable medical once will bo prescribed by 
the medical attendant. In his ah^ce, or 
conloined to the medicines, the wam blp- 
batL may bo tried, followed by the applicatiois 
of mustard ponlUces^ or flannel wTUUg out 
of hot water and epnnkled with tnrpentinv 
over the lower part of tbo bock. In ibe gen- 
eral treatment, tho gmtest attention must 
be paid to diet and regimen. 

5716. Remedy for 6 up| 7 reaaed Ken- 
stru&tloiL Rake into pills, 12 grains 
sulphate of iron, 6 groins powdered sloes, and 
12 grains white turpentine. Dose, 1 at bed- 
time. (See Xo, 5441.) 

6717. Atwell’s li^octioji for 
atmeted UenatruAtio&. ilix 1 to 2 fluid 
drachms U<reor of emmoma with 1 pint of 
milk; use thrice doily, commencing wi^ the 
least quantity of ammonia. 

67i6. Izdectioa for Obstructed Kem- 
•truatioti. Take 1 fluid drarbiu liquor of 
ammonia, 1 ounce mucilage, and 9 oda* 
oes water; use in the same way as the last 
receipt 

6719. Pills for Suppressed hlenstru- 
ation. Take dried sulpfiato of iron, 1 scru- 
ple; powdered aloes, 2 scruples; powde^ 



cloves, 5 grains ; Yonice turpontine, sufficient 
to make a mass, and divide into 20 piDs. One 
pill 3 times a day. 

5*^0. To ^liewe Vomiting During 
Pregnancy. Mix 2 ounces Hwcot tiucturo of 
rhubarb, and 1 ounce compouud tiiieturo uf 
gentian. Dose, a toa-apoooful 3 times a day. 

6721. To Cure Vomiting in Preg- 
nancy. Mix 1 drachm carbonate uf magno- 
lia, i onneo tincturo of Colombo, C| ounces 
peppermint water. Take a tabie-spoouful 3 
times a day. 

5722. Citric Acid in After-pains. Br. 
J. B. Chagnon rocommouds citrio acid fur tho 
pains following labor, and declares that it bos 
never failed in his hands. He gives 5 grains 
in 2 or 3 ounces of water every 5 hours. It 
acts as a nervine, and as a preventive of in- 
flammation. 

5723. Pills to Remowe ObatrucUons 

in Femalee. Aloes and lobelia, 1 dracbin 
each ; black cohosh, gum myrrh, tansy, uni- 
00 m root. 1 ounce each ; cayenne, i ouuco. 
Mix, and form into pills with solution uf gum. 
These pills remove female obstructions, and 
are good for heodacboa, lowness of spirits, 
nervousnesa, and sal lowness of tho skin. 

6724. Female Regulating Pills. 
Aloes, red oxide of inm, white tnrpeutiuo, 
1 ounee each. Melt tho tarpon lino, and 
strain; mix well; form into pills with muci- 
lage. Take 2 or 3 per day. 

6726. Alum x^jection for Leucor- 
rheea. Compound solution of alum, G 
dnMhms; water, 1 quart. Mix, ond use 
it lukewarm. 

6726. Leaui Ii^jectioa for Leucor- 
rbesa. Sugar of load, GO grains; wotor, I 
quart. Mix. 

6727. Catechu Injection for Leu- 
conrhoea. Catechu, 1 drachm; myrrh, 1 
drechni ; Hmo- water, 12 ounces. Mix, aud 
dilute with water. 

5728. Oaustio Iz^ection for I^ucor- 
rheea. Nitrate uf silver, 36 grains; water, 1 
quart. Mix. 

6729. 21bo action for Leueor- 
rheea. Bull) halo of xino, 40 grains ; water, 
1 miart. Mix. 

6730, To Cure Sore Nipples. This 
Mofol affection of tho breast, especially so 
aurinff tbo period of nursing, tuar be cured 
as rutlows: Arrets t tho bl citing l^y a slight 
application of compound tincture of benzoin, 



carefully diy tho porU with a soft muslin 
bandkerebiof ; apply a solution of gutta- 
percha, so as to complotely surround the 

1 J ^S 1 1 > « Ia .« 



nipple aod cover all abroisions, giving it throe 
or four coalings, allowing oacu to dry thor- 
oughly bofuro repealing tbo application. Du- 
ring the act t>f suction, a boxwood shield, 
with oalfs teat, should be used, and in Ibo 
oourse of a few days all will be well. The 
eolutioD of gutta-pureba is prepared by dis- 
solving 1 drachm guUa porcUa iu a bottlo 
oontaioing 3 drachms chloroform. Tho film 
rapidly formed by tbo evaporation of tho 
chloroform is firm, elastic, and harm loss, and, 
ihonld it rub off, u very easily replaced. Tbu 
almost painless nature of tho treatment, tho 
effectual protection from tho contact of the 
air and ini tali on of the infant's mouth r<^ 
commend it strongly to general use. 

5731. Harlaad’a Gfonorrheea Cure. 
Mix together li ounces powdered cubebs; | 
ounce balsam copaiba; i ounce powdered 
gum-arabic; and 3 nances cinnamon water. 
A table-sn(K>uru) of tho mixture to be taken 
at intervaJs 8 times a dav. 



at intervals 8 times a day. 

6732. Earland’s Oioiiorrbcea Izuec* 
tlon. Mix 2 scruples Anneniau bole, and 10 
grains sulphate of zinc, with 4 onnees water. 
Inject 3 or 4 times a dov. 
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5733. Goddard’s Gonorrhoea Mixture. 

Take 2 draobiua oil of cubeba; i onnce bol* 
aam of cop&iba; 1 ouuce each eynip uf tola 
aud syrup of poppy; 2 drachms strong liquor 
of-potajwa; 1 drachm oil of juniper; atiJ 2^ 
ounces p ep pennin t w oter . A table -spoonful 3 
times a day. 

6734. Goddard’s Gonorrhoea 

tion. Mix 3 drachma solution of iodide of 
iron with 4 ounces spring water. Apply with 
a flvriuffo 3 times a day. 

6735. Spackman’s Copaiba Mixture. 
Mix together 2 drachms syrup of gum-arabic; 
k OQiree lialeam of cop&iba; 24 dropB oil of 
cubebs; 1 ounce syrup of bolBam oi tolu; | 
uuueo each s\vcct spirits uf nitre and com- 
pound tiuctnro of opium; 20 drops tincture 
of opium; 3 drops oil of lavcmW, and 3 
(Iroc^hnis compound spirits of lavender. Duse, 
a tftbh’-sp(nnirul ll times & day. 

5736. Permanganate of Potaaaa in 
Qonorrheea. Dr. John G. Rich has eiu- 

C ^Iuycil I his vcincdy with great success. Ho 
logins the treatment with a purgative, and 
thou uses us an injection, 3 timoH a day, 6 
grains ot pemmugaiiate ufputassa dissolve in 
I ounce water. 

6737. To Apply Caustic to the Ure- 
thra. A woak solution uf nitrate uf silver 
(2 or 3 gruiuB in 1 uunco rose-water), inay be 
used as nil injection twice a day. Some pro* 
for a stronger solution of 10 grains to the 
ounce, injectod ovory 2 or 3 days. It may be 
nlsu admuiistercil as au ointment of 10 to 20 
grains to tbs ounce, smoared on a boupo and 
introduced into tbo urethra. This is perhaps 
bolter for severer coaos of gonorrb<B&: tbo in* 
JeetiouA answering tlio purpose for milder coses, 
and gleet. 

5738. Ricord’e GoQorrhcea IxMection. 

M i X 1 0 gral us c aoU sul p hat o u t si u c unu oe etato 
of load, with Ci ounces rose* water. Injoct 3 
times a day. 

6739. Cure for Koctumal Emiaeioae. 
Mix 60 grains brumidc of putossa with 25 
grains each aromatic miwdor and white 
sugar. Uako up into 12 powders, 1 to bo 
taken 2 or 3 times a day. 

6740. Remedy for Difficulty in Uri- 
nating. Mix together 1 scruple each uil of 
uinKHitino, extract of bonbatio, and snap. 
Make it into 12 pills, aud administer 1 pLU 3 
times a day. 

5741. To Beliere Bpaem of the Blad- 
der. To rcliovo tbo spo^iui, place tbo patieofi 
ill a hotbath Immediately, and keep him there, 
flupplvia^ fre^^h hot water when rcauired, 
until lie IS relieved, or ho becomes at all faint 
or fatigued. Then put him into a bed which 
has previously buuu well warmed, and keep 
hot clotb^^, hot salt, hot bmn, or hot tins np- 

E liod, t<» prevent return uf tbo pain if pfWHi* 
ic; and lu the medical treatment ii of great 
coo sequence, li )80 no time in summoning tbc 
tnedjcal man. 

5742. Remedy for Disease of the 
Kidneys. Boil 1 ounco parcira lirava in 
3 piut« of water until it i.i only 1 pint. Dose, 
a wmc-fflasjiful 3 timoa a dar. 

5743. Remedy for Incontiiience of 
Urine. Put 4 drops tioctore uf nocmite root 
In a tumbler of w.ntcr. Dose, n tea-spoon fui 
every hour until relieved. 

6744. Remedy for Nocturnal Incon- 
tinence of Urine. Nocturnal iucontiocDce 
of virino Im been treated »uccc:*sfQlly by ad- 
mini storing from 10 to 20 minims ot ticctnrc 
of bcUndonnn 3 times daily. 

5745. Remedy for Incontinence of 
Urine of Old People. Tbc ccmtimicd use 
of I to G drops tine turn of iodine daily has 
proved a 8UccGs*i{\il remedy. 

6746. Remedy for Spennatorrheea. 



GeUemionm, | groin ; lupnliu, 3 grains. To bo 
taken each night on retiring. G.twlually di- 
tainisli the duso os the psnient sb(»ws signs of 
impn>vemcnt. 

5747. Belladonna as a Remedy for 
Typhoid Fever. Dr. D. Kelly, of Dublin, 
has met with great sncccss in tbo use of bcl- 
ladouna iu typhoid fever. ITithin 24 hours 
a(Ur tbo first dose, bo found delirium, ^c., 
vanish, succeeded by calm, imtami sleep, 
clearness of mteUect, and complete repose of 
tbe system, acc4>m ponied by rcgnlar evacoa- 
rioDS. Dr. liwis S. Pilcher, of Iho U, S. 
Kavy, reports equally successful results from 
the Dso of this <Wg. Tbo awooot and fro* 
quency of tbo dose will probably be under- 
stofMl by every pbyrician. os the authorities 
above quoted <lo not ^^pecHy these points. 

5748. Remedy for Festering Wounds 
and Cancers. Pn>lcssor Btw>Uger recom- 
mends gun cotton, aatumted with a sulntion 
of permanganaio of potas.«a, pat up in the 
form uf a poultice, and held over an open 
wound by a bandage, os tbo best disinfectant 
for bad fxlors that enu bo conreDientlv np* 
plied. The strcngiU of tbo snlutinn ot per- 
manganate, best ad anted fur the purpose, u 1 

K i, by weight, of too dry pennanganato, hi 
parts water. Ordinary cidton cannot be 
taken, as U readily dccompc^s bet gun cot- 
ton is ponoauent, and not liable to explosion 
when in a moist Mate. 

5749. Treatment for Moaales. In tbo 
treatinont of tbo ordinary cases of lucnsles 
occurring iQ children utberwiso than delicate, 
lUtlo is iiccessoiy beyond attention to tbo 
temperuturo uf tbo room, tbo amount of ibo 
bed-clotbc^ prevGoting ibo access of too 
strong a light, which aficcts tbo eyes, £c. 
Great care i<bou)d bo taken Ibnt draugliU of 
cold air aro avoided, Ic^t they might prove 
tbo cau.so uf incrcaso iu tho chest complaint, 
which generally attends tho attack; and, 
wbilo tho room IS not ovcrbcatnl, it must not, 
for tbo paino roaxoo. bo allowed to bo cool. 
It muHt bo remcinberctl that in measles, as iu 
all fevers oi'comnatuetl by uu erupt Urn. ihc 
patient will itsfuiro a iiioro abundant supply 
of blankcu, Iwforu tbo oniption appears, 
than alicr it. Indc(*<l. nfterwnnb, bo gener- 
ally desires light clotbiog. Tho room should 
1 k> well ventilated ; all cxciwmenta and dirty 
linen immediately removed. Dipinfectaats 
pbould Ih> upihI. The kuqso nf beat and dry- 
ness uf tho iMily, sumoUmes must distreseing 
to the patient, can be much alleviated by 
washing tbo surface with s<iap and tepid 
water; too gn*at exposure being avoided br 
one part of tho bi>dy being cleansed, dried, 
and covered, lM*fore tiio rest is exposed. Tbo 
feeling of tension of tbe hands aou feet can be 
relieved by rubbing these ports with some 
greasv matter, such as lord or simple salve. 

sources of annoyance or irritatioo, all 
noises, should be avoided, and thus sle^ ia 
promoted, a conditiuo which most materially 
affect*! tbo welfare of the patient, sleep lessea- 
ing tho fever and increasing the appetite. 
Food, light and nutritions, suen as arrowroot, 
grncl, good beef-tea, milk, chicken, or veal 
broth, plmn.wine, jellies, Ac., should be 
given at tbe osu&l hours. The quantity 
should be moderate, great caro being taken 
that tho digestion bo not impaired uy too 
larirc a quantity being taken. Should tbe 
patient bo very weak, the food mast be ad- 
minister^ in small ouan titles at tree neatly 
repeated iDtorvals. Tocro is no stimulant so 
important as food. The prospect of recovery 
in all fevers is very greatly it not mainly de- 
pendent on tbe power of digesting and assim- 
ilating food possessed by the patient, ^e 
bowels sboulu be moved by a mild laxative, 



such as tho lenilivo electuary {see Ao. 6154), 
effervesems magnesia, or castor oil; and, so 
os to produce a little perspiration, a small 
doso (for a child, a tea- spoonful), of minderemt 
spirit (see No. 5143), in a iittlo water, may be 
given at intervals of 2 or 3 hours. If the 
rash is long in appearing, or shows a dispoei- 
tjon to disappear, tbo development or tho 
eruption uiav bo secured by placing the child 
in a warni^jath; if the child appears sunk 
and the pube bo feeble, a little worm wine 
and water may bo administered. In ordinary 
cases, the earlv appearance of tho eruption 
will bo favored by administering a does of 
sulphur (a small tea-spoonful fur a child, in 
milk); and if there bo much boarscDees, and 
croupy character of tbo breathing and cough, 
it will bo expedient to apply a hut sponge 
over the throat. (See Xu. 5G2G.) 'Wim the 
nppearanco of the cniptiun, thefio symptoms 
usnally decline. Measles not unfrcquently 
terminate in an attack of bowel cumplaint; 
this may bo slight, and if so, will not require 
any medicinal treatment; indeed, it is saln- 
ta^, but, on tho other hand, when severe, 
and occurring la a delicate child, prompt 
means for orrestieg it must be adopten (such 
as arc mentluned under tho bead of Diai^ea. 
(See No, 5G32, «^c.) If there bo often -repeated 
sickness, food uf tho very blondest nature, 
pounded raw neat (the fat and gristle being 
removed before pounding), beef- tea, uncooked 
white of cpg diluted with water, barley 
water, Ac., should bo given in small mianti* 
lic!*, and bo very frequently repeated. Thirst, 
^n(l tho consequent restlessness, must bo al- 
layed by drinks. Largo draughts should bo 
prohibited, as they tend to impair the diges- 
tion, and sometimes cause diarrhea ; small 
quantities, swallowed slowly, or ice Ut sack, 
aro sufficient tu nllay thirst, and also prove 
grateful tu tbc puti cn t . T be p at i e nt, however, 
must ^ rdlowrd to tako larger quantities of 
fluid! than in health, as an iucraased quantity 
is roquirud by tbu ^yAtom during the existence 
of fovor. Acid, ur acid ami bitter driuks arc 
goaenvllr found to lessen thirst tu a greater 
degreo tbnu mere water, and are, moreover, 

e iful to tbo patcuL Letaouado with very 
sugar, or raspberry viuegar and water, 
will bo found n.scrul Stimulants aro aUmiu- 
istored tr> support iho Ktrcngth of tho pationt 
This they do in a great nioasuro by promoting 
digestion, and by also directly increofling the 
fares of tho heart's action. Tbo adrainistru- 
tion ivod quantity of stimulants dven cannot 
bo regulator! by tbe condition of tbo patient. 
Medical ad vice is particularly necessary hero. 
Various complications aro apt to tako place, 
so that, if possible, ad vice should be bad 
early iu tbe day. If no odvico is at hand, 
tho sympiuins must bo treated according 
to tbo dircctious given under tbe particular 
heads. 

6750. Scarlet Fever. Tho preliminary 
treatment fur this disease U very similar to 
that for ineuAle^. Givo tho patient a gentle 
cathartic, and keep very wami iu bed until the 
eruptiou appears. (See No. 5749.) Tboaflcr- 
treatmeat cotiAiats of ad mi nisi enu g a gorglo 
every 15 mluiitcs, when tho patient is awake. 
Make a gargle of 2 table-spoonfuls each 
brewer's yea^t ami strained lioney, mixed 
with 1 'pint strong eage tea, and alternato it 
with the pota^ gargle. (See No. 5064.) 
Keep the skin of tbo patient moist by wash- 
ing all over, at least 3 times a day, with a so- 
lutiou of saleratus aud water as hot as it con 
be borne ; after each washing greoso tho pa- 
tient all over thoroughly, with a pioco <if fat 
bacon. Great caro must be taken to prevent 
the pationt from catching cold iu cve^ stage 
of tbo disease, and tho same coations about 
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Teatilati(»n, warmth, diet, «te.. mron under 
tha head of maaslc'S, must also Le observed 
in the treatment of scarlet fever. The patient 
must not bo exposed to an^ j^ent or sudden 
chau^ss of tamperatarc, ercti 3 weeks after 
conraloAoonce, ns a relapse might bo the cun- 
eequemco. 

5751. Preliminary Treatment of 
Scarlatina and Ueaalee. The preUmioair 
troatmant is simplo: from h gram calutnel, 
for ohildreo, to 5 grains for adults, should be 
ptacdil on tho tongue and swallowed. About 
an hour after, the first doso uf the ommonin 
(sec next receipt) is to bo givon, and repeated 
every 3 or 4 a ours, as long as the disorder 
takes tv favorable course. If thn disorder in- 
creases in vnolenco, the inodicino must be 
givon every 2 hours, or every hour, or Boioe- 
timos 07oa moro frequently, till ^o graver 
symptoms are subdued. This medicine has 
boon fouud to possess similar powers over 
diphthoria4 

6762. Treatment of Scarlatina 
Measles. Dr. \7itt states that sesquicarbou- 
ate of ummuuia is an antidote to scarlatina 
and measles. The doso in tbeso complaints 
varies from 3 to 10 grains, according to the 
ago of tbo patient, given at longer or shorter 
iiitorvaU, according to the mildness or sever- 
ity of the attack. The suitable dose dissolved 
in a'^ sDiall a quantity of cold water as will 
admit of it:* boiug (^wallowed with as many 
graiu:4 of li^ai* smgar, merely lo make it pulaU- 
ble, is al! that in required. Any admixture 
with othor medicines, an salines, bark. Ac., 
an<l all acidulous drinkn, are to be avoided. 

6753. Freventiwe of Scarlet Fever. 
HullaJonnn has been tbund to render persons 
iiuHUxceptiblu to tbo fever, in places where it 
IS raging. It is to be given iu extract, 4e 
grain morning and evening. 

5754. Remedy for Bropsy in Scarla* 
tina. Mix together li dro^m:* acetato of 
potossa; 6 gtuins extract of foxglove; 2 
drachms vinegar of squill ; 6 drzicbms symp 
of ginger; and 2 ouuces water. Dose, 1 tea- 
spoonlul every 3 hours, 

5755. Atlee’s Scarlet Fever Remedy. 
\ ounce each chlorate of potassa and hydro* 
cblono add, and i ounce spring water. 
Ddais 10 drops in a wme-glossfut of cold wa* 
ter every 2 hours. 

6750. Intermittent Fever Pille. 
Take 10 to 12 grains white oxide of arsenic; 
I drachm mitriate of ammonia, and 12 gr^a 

E m opium. Make into 64 pills. Dos<^ 1 to 
taken morning, noon and night, with or 
without fever. 

5757. Intermittent Fever Mixtore. 

Take 5 grains tannin, 16 grains sulphate of 
quinine, 1 ounce syrup of ginger, onu i ounce 
cinnamon water. Tolce 1 tea-spoonful every 
hour, in the absence of the fever. 

5758, Treatment of SmalLPoa:. 
Advice should always be obtained aa soon aa 
the earliest symptoms appear; often the 
only symptom understood by the pareota or 
fViends is the eruption. In the absence of 
advice, the simpler cases of small-pox, un- 
attended by much eruption, scarcely require 
any further treatment than confinement of 
the patient to bed, adminstering at the 
commoncemont a dose of aperient medicine, 
such as cfibrvescing magnesia (see Ko, 4805, 
-(•c.,) or castor Ac., and, unUl the orup- 
tioa appears, of a few doses of mindereras 
spirit (see Ao. 5143), to promoto perspiiuUom 
In the moro severe cases there are incUvidiial 
sympioma of an unfavorable notuiB not on* 
Ukely be der^l'^pcd, and these most be met 
bv appropriate treatment The imperfect 
filling of Chu pusCuIua ia generally aceom- 
ponied by a low form of fever, requiring the 



use of stimulonU, wine or brandy; these 
mus^ of course, be administered with great 
caution. In all stages, if the parent present 
a sunken look, and the pulse be feeble, the 
necessity for gtimnlants u indicated. By 
giving ^em with cantion is meant that only 
just Bnfficient to keep up tho vital powers 
shoold be given. 

5759. To Prevent Pitting in Small* 
Pox. The following has been fouud very 
effectual; The application consists of a solu- 
tion of india-mbLer in chlorofonn, which Is 
pointed with a camel-hair pencil over tbo enr- 
lace of tbo Bkin, where exposed, when tbo 
eruption has become folly developed. IThca 
the chlorofonn has evaporated, which it very 
readily does, there U\o(t a thin elosiio film 
of india-rubber <»v'*r tbo face. This tho pa- 
tient feels to bo Ml her comfortable, os it re- 
moves itching ami all irritaeion; and. what 
ia more importout, pitline. onro ho common. 
Im ihoronghly prcvvnUvl by iliu application. 
In making tho ifolutbm. the iml la- rubber 
must be cut iutu small picccH. and cliU»n»ronu 
added till tt ta ditiiolvod. Gntta-percba has 
been tried, but bas not uuswen^, on account 
of itsuoD-elsMticity. Slumld ouy of the solu- 
tion. from some cause, bo tom oiT, apply the 
solution aa before. 

5760. Dr. George’s Treatment to 
Prevent Pitting in 8maU-Pox Dr. 
George recoin menus the following treatment: 
Firstly, from tbo commencemeut of the did- 
ease cover tho wbolo body, foco and all, with 
calamino, ebaken through a common pepper- 
box, takiug care that tho powder does not 
remain in moeoGa. The mfiammation on 
each puetnle is by these applications mnch 
lessened, a point of great consequence. Soc- 
oxuliy, sprinkle about 1 oonco powdered cam- 
phor every 2 or 3 nights between the under 
vbeot and blanket, the wbolo length of the 
body, potting more about tbo shoulders and 
neck. The relief obtained by this, few would 
credit until they hod hod experionoe. Third- 
ly, in the advanced sta^ra of the disease, 
e^ooid hardened incrustations have formed, 
they may be removed, and without much 
pain too; for in one case every portion of 
the cuticle was removed from the whole fhco, 
forehead, end even eyelids, tbo calamine ap- 

S ^Iied, and in a few days tho cuticle was 
onned again without a blemish. 

5761. Calamine. Native carbonate of 
sine. It is prepared and purified for medi- 
cinal piloses Dv heating to redness, and 
pujvenring it, afterwards reducing it to an 
impalpable powder in the manner oo 
direoM for prepared chalk. (See No. 
im) 

5762. To Boznove Pitting and Old 
Pock-Mar ka. To remove pitting and old 
pock-marks, Mmple oil, pomade, or ointment, 
medicated with croton-oil, and of a strengUi 
Just sufficient to rmse a very sbgbt pustiuar 
eruption, is probably the safest and most 
effisetive aud convement of all the prepara- 
tions that are employed for the purpose. It 
has for some years veeo successfiilly employ- 
ed In France and has there receive medical 
approval. Dr. Cool^ says he has seen it 
succeed to admiration, when every other 
method has failed. It should be applied at 
intervals extending over several weeks, as 
the feelings, expenence, and eonvenience of 
the party concerned may indicate, due care 
and caution being observed the whole time. 

5763, Treatment of an Attack of 
Apoplexy. Loosen tbo clothes, especially 
those about the ttocV »nd throat, and seed at 
cnce for a physician. Meanwhile, remove 
the patient iiiU^ u uuul, well-veutIhUod mom, 
rmse head above the level of the body, 



and apply cold to the head, either by means 
of mgs dipped in water, never allowing them 
to become wann, or by ice in a bladder, Ac. 
The diet will roquiro great care when tho 
patient is reviving. Only very small quanti- 
ties of milk, beef- tea, ic,, mnst bo given 
until ho ia able to digest more. Supposing 
tho patient to recover from tho fit, great care 
will be afterwards required to prevent a 
Hccond attack. Strong medicine e), great ex- 
citement, or mnch mental occupation aro to 
be avoided. The diet ought to bo light, but 
nutritions; milk is nsefiil, taken t*) the extent 
<»f H or 2 pints in the day ; and> as a rule, no 
Bpinu or wiuo should bo allowed. 

5764. Remedy for Shortneaa of 
Breath. Take spinta of ether, I oniioo, and 
camphor, 12 grains. Make a solutiou, of 
which take a tca-.ui‘»<mfnl during the parox- 
ysm. This is usually found to afford in- 
stantaneous relief iu difficult bronihing, de- 
pending on internal diaoasc aud other causes, 
where tbo patient, from a quick and very 
lalMirioua breathing, is obliged to be iu au 
erectj)oaturo. 

5765. To Relieve Shortness of Breath. 
Toko J ouuco powder of elecampane root, I 
ounce powder of linnnrico, os much flower of 
brimstono and powder of aniseed, and 2 oun- 
ces Bu gar-candy powdered. Make all into 
pills, With a sufficient quantity of tar; take 4 
large pills when going to rest. This is on in- 
comparablo medicine for asthma. 

5t66. Palpitation of the Heart. 
Soda water, either tbo usual enrbonated wa- 
ter, or prepared from effervescing soda pow- 
dors, frequently gives instant relief in an at- 
tack n^almtation of tho heart. 

676y. To Relieve PiUpitation of the 
Heart- Toko 40 drops tincture of digitalis 
(fox -glove); 20 drops tincture of aconite; 2 
drachms tincture of bonlmnc; 6 drachma 
camphor- water. Doso, atea-t^poonful 3 timed 
a day. 

5768. Biliousnese. Persons subject to 
bilious attacks should be particularly careful 
to guard against excess iu eating and drink- 

and Bbuuld especially avoid those artidea 
offood which, from experience, they find to 
disagree with them. A mutton chop under- 
cooked is on oxcellcut article for the break - 
fkst or lunch of a bilious patient; and mutton 
or beef, either broiled or roasted, so that the 
gravy be retained, is better for dinner than 
many articles apparently more delicate. 
Beer and porter should be porUcnlarly avoid- 
ed, as well as puddings and most articlee of 
pastiy, asthey aieveiy JudigesUble. Hard 
cheeae, butter, unripe fruit, and especially 
beans, peas, and nuts, are also oblecuonable. 
An attack of bile may frequently oe prevent- 
ed by the use of a saline purgative, and it 
may «neraJly be removed by a blue pill, fol- 
lowed with a mild purgative. 

5769. To Remove XtuDora, To re- 
move tumors, Dr. Simpson, of Edinburgh, in- 
trodnees a hollow acupuncture needle, or very 
fine trocar (a surgical instrument in the 
form of a fino hollow needle) into their tis- 
ane, and Injects a fow drops of some irritant 
liquid, such as a solution of clUoride of zinc, 

E ruhloride of iron, or creosote. Tho effect 
s been to destroy the vitality of the tu- 
mors so treated, and they have been separa- 
todi A eimiJar plan has been adopted iu 
Paris by M. Maisonnouvo. He had slender 
stylets made of a nosto composed of flour, 
water, and chloride of vine. These are 
baked. A puncture is made in the tumor, 
tho canotio ctvlot is inserted, biukon off, and 
left. Several malignant tumors have been 
successfully treated in this manuer, and in 
some ca«»s a hpnlthy granulating surface 
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was left, after the reparation of tnmora which 
ha<l been destroyed m tbia maoncr. 

5770. Trea^ent of Rupture. Bap- 
tare is generaily caused by a strain or an 
84^cidout, and should be attended to by a sur- 
geon ^ euoD 06 possible. Meanw^u the 

C alien t mnrt be iald upon a sofa or bed with 
id hips ami legs sliglitly raised, ru as to give 
him COSO and to placo tho rapturo in the 
most favorable position for bciug restored to 
its proper place. If the patient U faint, sup- 
port him by (rivin? wine and water, or sal- 
Tolatilo, ora little broth, Imt donotover-stim- 
nlato him. In other respects ho must bo kept 
perfectly qnioC. 

5771. To Beliewo Lockjaw. Let any 

ono who has an attack of foci:] aw talco a 
small quantity of spirit? of turpentine, warm 
it, and pour it on tho wound, no matter 
whero Iho wound is, or what its naturo is, 
and relief will follow in less than 1 minute. 
Kothiug better can bo applied to a severo cut 
or bniiso than cold turpenlino; it will give 
certain relief almost instantly. 

5773. Cure for Cancer. Tho uso of 
clover lea is said to effect speedy and cfTcctual 
cures of cancer, even in its most maliguant 
form, and of long Btandiug. Tho red clover 
id used ; the tops oro boiled in water, and the 
tea is used extomollv and intcmally. About 
a quart a day sb on) <l bo administered intern al- 
ly, and the tea should bo used os a wash twice 
every day. 

5773. Remedy' fbr Scrofula. Put 1 
onneo aqua- fort! s ma bowl or saucer; drop 
initScijppcr cents; when tbo edorvesccncc 
oaaso^, odd 3 ounces strong viuegar. The 
fluid will bo of a dark grocn color. It should 
and will smart. If too eevero, dilute It with 
a little rain-water. Apply it to tho sore, 
morning and ovening, by a soft brush or a 
rag. Before applying U, wash tho sore with 
water. This r cceip t cn m cs woU recommended 
for curing old acres and other acrofnlcna erup- 
tions. 

5774. Anti-Scrofulou9 Adixture. hlls 
30 drops tiucturo of blchlorido of gold; 40 
drops tmeturo of iodine; 1 fluid dracbm tine- 
turo of gentian; 7 fluid dracUnia simple syrup, 
and 5 fluid ounces rose-water. Bose, ados- 
sort-apoonful 3 oi* 4 times daily, in a wine- 
glassful of water, observing to shake well 
before pouring out tho liquid. 

5776. White Swelling. This is a very 
painful disease; it more flcqucntly aflects the 
knee than any other joint; sometimes the 
hip, onkle, and elbow. At first a severe pain 
isTelt peootraCing the Joint, or only ono par- 
Ucmlar part of tho joint. Tho least motion 
aggravates tho pain. It soon begins to swell 
cunHldeTably, and suppuration takes place. 
Hatter is discharged frum several o]Knmga or 
ulcers, the buues aro aflcctcd; and if the dis- 
oasQ is not arrestod tho lifo of the patient is 
endangered. 

5776. Treatment of White Swelling. 
Attend to tho stomach and bowels, glviog au 
emetic and an aperient, if needed; to be fol- 
lowed by bitter tonic.? occasionally, giving the 
alterative syrup Ko. 51C3), dilntcd when 
first taken ; or a decoction of sarsaparijla, 
sasHufra?, guaiacum. queen’s delight, Unicom 
root, dearer?, and prickly nsb berries, of each 
1 ounce. Simmer in a covered pan with 3 

3 uarU water (b»wu to 51 pint?. Sweeten. A 
c?^ort- spoonful 3 or 4 times a day. Steam 
the part with liittcr herbs, and now nnd then 
give a vapor bath t<i the whole Ivody. After 
elcauiing the nffocird part, rub ilm limb 
wiili the rhouiuatic liquid. So. 4684.) 

5777. Beach's Cure for White Swell- 
lag. OU of hem lock, oil so^fros, gum 
tauipbor, tine turo of opium, i ounce each, and 



a pint of spirits of wlno. When dissolved 
anu properly mixed, bathe the port with It 
frequcDuy. Then apply an oatmeal and bran 
ponltice, mixed with a little finely powdered 
iharcoot salt, and cayenno pepper. If the 
pain is great, sprinkle on tho ponitice i ounce 
fandannm. Ecep it on as loo gas possible, and 
then steam. 

5778. To Relieve Sea-Sicknese. Take 
camphorated spirit, sal-volatile, and Hofltnan's 
anodyne, a few dropa of each, mixed in a 
small quantity of water, or upon a small Inmp 
of sugar. This often relieves when other 
prescriptions fall. 

5779. To Prevent SeorSiokneoa. The 
ncntralUing mixture (nee Xo, SOGfi) is a good 
preventive. So is a tca-spoonfol of bicar^n- 
ate of soda in t pint of water. Take an 
aperient beforo a voyage. One of the -best 
means of counteracting the tendency to sea- 
sickness, is to keep a horuontal position. A 
little chloroform has lately been snggested as 
a good remedy. 5 to 10 drops on a piece of 
lump sngar. 

5780. Treatment of Debility. This 
arises from a diseased action of tho stomach; 
the occasional nse of mild aperients, fol- 
lowed by bittere and tonics, is the best treat- 
ment. when, from a general laxity of the 
solids, and there are no symptoms of fever, 
nor a tendency of the blood to the head, a 
course of iron tonics will prove advantageons. 
Either of tho following may ho adopted for 
this purpose: Pure snlp^teof iron, 1 drachm; 
extract of gentiao and powdered ginger, of 
each ^ drachms; beat together Into a mass, 
and divido into 130 nills, 1 to bo taken morn- 
ing. noon, and night. Or: Sulphate of iron 
and powdered myrrh, of each I drachm; sol- 
pbato of quinine, i dmehm; conserve of roses, 
sufficient to form a pill mass. Divide into 130 
pill«. administered as the Inst. 

5781. Remedy for Sick Stomach and 
Vomitiii^. Mix 34 drops creosote. 1 drachm 
each white sugar and gum-oiabtc, with 3 
ounces water. Administer a (ea-spoonfnl 
every 2 hours, until vomiring ceases. 

5782. Sunstroke. Aid is a sudden 
prostration due to longcxposurato great heat, 
especially when much fatigued or exhausted. 
It commonly happens from undue exposure 
to tbo sun's rays in snmmer, but the same 
ejects have been prod abed in a baker from 
great heat of the bake-room. It begins with 

e aia in thebead^ or disoness, quickly followed 
y loss of coDsetonsnetf and complete prostra- 
tion. Sometimes, however, the atta^ is as 
sudden os a stroke of apoplexy. Tho head is 
often burning hot, the face dark and swollen, 
tbo breathing labored and snoring, and the 
extremities cold. 

5783. Treatment of Sunstroke. Take 
the poUent at once to a cool and sliody place, 
but don't carry him far to a house or hospital. 
L<K>sca Iho clotbc.? thoroughly about his neck 
and waUt. Lay him down with the bead a 
little miKod. Apply wet cloths Ui the head, 
and mn?tanl or turpentine to the calves of the 
legs ont] tho solos of the feet. Give a liMe 
weak whlnkcy mid water if bo can swallow. 
Meanwhile let ^me one |TO for the doctor* 
Ton cannot safely do more without his atl- 
vice. 

5784. Precautiozis Against Night- 
mare. Avoid oU exciting causes, as too 
much abstruse thinking, Into and heavy sup- 
pers, food difficult of digesrion, cold feet, cos- 
ttveness, and flatulence. 

5785. To P rev^t tke Nightmare. 
To prevent tho nightmare, mix together 10 
groins carbonato of soda; 3 dradims com- 
pormd tiortairn of Cftrrf .imoms ; 1 draohm inm* 
pie syrup, and 1 ounce peppermint water. 



Kepeat for several nights in snccesmon ; after- 
wards use for a few weeks the tonic aromatic 
mixture. (See Xo. 5134.) Also a little cay- 
enne in scuJlcap tea will prevent on attack. 
Those who are habitually subject to night- 
mare should not sleep in a room alone, nut 
have some person near them, to arouse them 
when attacxed with it. A person is most lia- 
ble to nightmare when sleeping on his back ; 
in fact, it rarely occurs in any other posture. 
Those subject to it should therefore avoid 
sleeping in a bed which is hollow in the centre, 
as this induces tho ideener to lay on his back, 
The bed should be level and not too soft, and 
the pillow moderate in thickness, so that the 
head is not raised too high. 

6786. To Reatrein Berapiration. 
Spring water, 2 ounces; diluted sulphuric 
acid, 40 dropa; compound spirita of lavender, 
2 drachms; tako a table-spoonful twice a 
day. 

5787. Remedv for Night Sweats of 
Conaumptijm. M. Guyot recommends os 
particnlariy usefdl, in tbo sweats of consump- 
tion, tho phosphate of lime in quantities of 
from i to ii drachms in tho day. In a small 
proportion of cases it may bo inert; but in the 
majority it will diminish or quite remove tho 
trouble. 

5788. Treatment for Night-Sweats 
in Cottsuxnpttozu Powderuu borax, 
drachma; washed sulpbor, 1 ounce; sub- 
nitrate of bismuth, li drachms; divido into 
40 powders, 1 to bo given every 2 bours (12 a 
flay). 4 to & days of treatment will suspend 
or diminish this tronblesomo and ozhanst- 
ing symptom, and give much relief to tho pa- 
tient. 

5789. To Relieve Night^Sweata. Dis- 
Bolre 15 grains sulplmto of quinine in 4 ounce 
essence of tansv, } ounce alcohol, i ounce 
water, and 30 drops muriatlo acid. A tea- 
spoonlhl token 2 or 3 times during the day 
and at bed-timo. In connection with this 
remedy, cold sage tea is recommended to be 
Qsed fmly as a drink. 

67M. Biquinting. It U wcU known 
that in iuAincy there is not unfrcqucntly a 
tendency to squint; this often posses away as 
thechfla increases in age; but it somoCimes 
becomes quite a fixed habit, requiring a surgl- 
cM operation for i ta p e ro anent cure . A menu s 
of rendoring this operation niLDCCCs;iar 7 by 
caring tho tenUency in early life has been 
suggested, which is worthy of trial. A pair 
of spootaclcs is procured without any glasses 
in them. Ono of tho orifices opposite iho eyo 
that squints is to bo filled with thin bom or 
with ground gliuui, and In the centre of tbo 
bom or glaea is to be made a small hole. It 
Is obviouH that to seo with tbo squinting eye 
U is nocoBsaiy for tho child to look dii^tly 
through the orifleo in tho centre. Ho wul 
thus acquiro tho habit of looking forward 
towards an objoct, iiKtcad of luoUing to the 
right or left hand of it. It is not nt all im- 

E irobohlo that tbo slight squint, which in in- 
aney is apparently only a hubit, moy bo reme- 
died by this means. 

5791. Treatment of Styes. A stye is 
a small boil which projects li*cin ibo eyelid, 
much inflameil, and very painful. Tbo appli- 
cation of ico to tho part will sometimes check 
it in tho beginning. Apply a pmiltico of lin- 
seed meal, or bread and mills, and take at tho 
some time an aperient. If tho stye \r> ripe, 
pnnctnre it, and then apply spermaceti oint- 
ment 

5792. To Treat a Black Eye. This is 
usn ally canned by a blow. If attended with 
iirilamination and pain, wash tbo eye often 
with very waxm water, in which is dissolved 
a little carbonate of soda; or with equal parte 
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of tiacturo of opium aad water. If tho pain 
bo acuto, foment with a ciccotion of Ptramo- 
ninm loaves, simmered in spirits, tho 

eye. and bind on tho 1 pares; often repeat. 
Perhaps tho best application is a pocltioe of 
slippery elni barh. Slix with milk and pot it 
on warm. 

6793. To Cure a Black Eye. To rc- 
moro tho discolcraiioa < f the eye, bind on a 

E oultico modo of the root of Solomon's seal, 
iulpeppcr says it is nrailablo for braises, 
falls, or blows, to dispel tho con;?eaIcd bI<»od, 
and to take away the pains, and tho black and 
blue marks that rcmam after tbo hurt. The 
root may bo washed, tho dark-colored skin 
carefnlly cut off, then scraped like hone* 
radish, and applied direct to tho eye in iho 
way of a pothtico, cold. A tingling gen* 
sabon is the conseqncnco ; when this sen- 
sation ceases, another fresh application phonid 
be made, and repeated untif tho whole dia* 
coloration ii absorbed. It is often found enffi* 
dent to opxily tho scraped root at bed-time t4> 
tho closed eye, when the blackness has dla* 
appeared by tho muraioi^. Or: Moisten with 
tepid water, and then with a piece of lint ap- 
ply pero es tract of lead ; eoatmno to keep 
tho lint wot with tbo extract for a couple of 
boars. Lcccbcs ought not to be nsed. A 
lotion often used by surgeons with odTontAgo 
is prepared thus : Take nitrato cf potoeea and 
saf-ammonio, each 1 part; water, 46 parts; 
vinegar, 4 parts. Tho part braised to bo kept 
wet with tlir> by means of a bandage. 

6794. To Remo VO Birt op Forcim 
Particles isom the Eye. Toko a hi g's 
bristle, donbio so as to fovji a loop. Lift too 
eyelid and gently insert tho loop np over tbo 
ball, which will occadoa no disagreeable feel- 
ing. Now close tho lid down upon tho bris- 
tle, which may now be withdrawn. The dirt 
will surely bo upon tbo bristle. M. Rcrarrl, 
in tho case of small movablo bodies which 
become entangled beneath tbo upper eyelid, 
recommends Ibo following simple process : 
Tako hold of tho upper eyelid near its nutflcs, 
with the foreliugcr nnd thumb of coeh hand^ 
draw it gently forwards nud OA low down as 
poRsiblo oxer tho lower eyelid, and retain it in 
this position for about a minute, taking ooro 
to prevent tho tears from flawing nut. when. 
At the end of this time, you allow the ry elid 
to rcsuino its placo, a ni^oil of tears washes 
out tho foreign body, which will bo found a<1- 
boring to, or near to, the lower eyelid, tf 
licQO gets into the eyei*, a few dn>ps of vinegar 
and water will dissolve and remnvo it. Al- 
mond or olivo oil will do awoy with any hot 
fluid that may roach tho eye. 

6796. To Szpel Inaect^ l)irt> dtc., 
from the Eye. Tbo first thing to bo done 
when a mote or spark gets into your eve. U to 
pull down tho lower part of the eyelid, and 
with a handkerchief in your hand blow your 
nose violently at tho samo moment This 
will frequently expel the mote withoat further 
trouble. A mote will, in many coses, como 
out of itaelf, by immediately holding your 
eye wide open in a cup or glass filled to tho 
brim with clear cold water. 

6790. To Extract Particles of Iron 
or Steel from the Eye. A particle of irou 
or Steel may bo extracted from tho eye by 
holding near it a powerful magnet. 

5797. Eye- waters. Eye-watorg should 
be perfectly clear, aud free from any floating 
matter, however trifling. To eecuro this, it is 
Id general necessary either to filter them 
through bibuloua paper, or a piece of clean, 
fine muslin, or to carefully decant them after 
flufficieut repose to allow tho impurities to 
rabside. When pure distilled water U used 
in their preparation, only some of them will 



filtering. lu Dang eye-watera, a little 
OT the liquid snouJd be TOored into a clean 
cap, gallipot, or glass, or into the clean palm 
of the left hand, when the eye eboulu bo 
thoroughly wetted with it, either by means of 
a BmAll niece of clean sponge or soft white 
or tho clean tips oT the ^geis of the 
right band. In all cases it is ddvisaUlo to 
bathe or wash the eyes in tepid water, and U> 
wipe them dry, before the application of tho 
aye-water; and, in most cases, this is abso- 
lutely necessary to insare benefit from Ihcir 
ose* lu the prepamUon of eye- waters, snb- 
ftMces of crystaliino formation are bettor 
when used dry, that is, deprived of their wa- 
ter of crystallization. (Sco Ko. 20to.) 

Aatringrent l^e-water. Take 
of aolphato of xinc, grains ; distilled water, 

1 pint; dissolve. An excel! oat astringent 
•/©•water, in chronic aa well as onlioary 
ophthalmia, aa toon ae the inflammatory 
symptoms subside; also in weak, lax, wo- 
te^, initable eyw, <fec. If there be much 
pm and irrilabdi^, 5 or 6 grmue of acotate 
of morphia, or 2 fluid draenms of wine of 
opiam, may bo added. 

67M. Eye-water for Weak Eyee. 
Two i ounce rock salt and 1 ounce of dry 
gnlphato of fine ; ^mmer in a perfectly clean 
ooverad porcelain voseol with 3 pints of water 
until all arc dissolved ; strain tbroogh thick 
musbn, odd 1 ounce of roso-water; bottle ami 
cork It tight. To use It, mix I tca-spo<»uful 
of ram- water, with 1 of eye- water, and bathe 
tho eyw. if weak, frequently. If it smarts 
too much, add moro water; if not oaoi^h, 
make it a little stronger by adding moro eye- 
water. This is au aUinirablo wash for weak 
eye**. It cannut Im escellc<1. 

6800. Wash for lammed Eyas. Take 
10 drops extract of lead (the liquor of acetate 
of lead); distilled viuegar, 2 drachms; distill- 
ed water, 4 ounces* Tus is au excellent wo^^b 
for inflamed ey««. 

5801. Anodyne Eye-water. Solution 
nf oevtuto of auimuuio, 'i ounces; disUlicd 
water, hot, 0 oudccm: soft extractor opium, 
10 grains. Diseolvo tbo opium in the hot wa- 
ter, strain through fiuo uiuslm, aud add tho 
solution nf tbo accuto of amnioDia. This 
application frequently affonU great relief 
from tbo pain aud irritation accompanying 
inflammation. ^ 

6809. ^e-water for Specks on the 
Eye. Oxyniurioto of mercury, § grain ; best 
ri»sc-water, 4 ounces. This solution is of 
mneh nse in removing tbo indolent inflam- 
mation and tbo white specks which an acuto 
inflammaUon of tbo eyos ftequcntly leaves 
after it. 

6803. Bates’ Eye-water. Dissolve iu 4 
Quid ounces boiling water, IG grains dry sul- 
phate of copper (cco A'o. G797), and 4 grains 
camphor, ^vhcn cold, add water to make it 
4 pints, and filter. Good in purulent oph- 
thalmia. 

5604. Goulard’s ^e-water. Solution 
diocctato of lead, 10 drops; rose or eldcr- 
flower water, C fluid ounces. Mis. Good in 
inflammatory stage of ophthalmia. 

6805. Wash for Removing Particles 
of Iron or Zinc from the Eye. Muriatio 
acid, 20 drops ; mucilage, 1 drachm ; mis with 

2 Quid ooncc.^ rn?«- water. 

6806. To Allay Temporary Irritatioa 
or Weakness in the £ye. Temporary in- 
flammation, prtxlQCOd by cold or ©sternal 
causes, ia rapidly allayod by frcqnoDtly bath- 
ing the cjo with lukewarm milk and water, 
or roso- water ; applied either with a liuen rag 
or by means of an eye-glass. A jKmItice ox 
tea-leaves (tho wet leaves left in tno tea-pot) 
is also an excellent roinc<ly. l4obably the 



remedy of all is to put a table- spoonful 
nf salt iu a basin of water (?ay i gallon), 
iiumei'so the Cico in this twice a day, upeuing 
tho eyes under tho water, and using fresh 
and water every dr.y. Tho ©yes Bhonid 
uodcr no drcuiasL-uico bo rabbed, as that will 
increase tho irritation. 

5807. Atropine Paper. Green tissue 
paper imbued with a BoluUcm of sulphato of 
atropia, so that a piece onc-fiftb of an inch 
square contains as much as a drop of a solu- 
tion 2 grains to 1 ounco of water. Tho paper 
(i hung un and turned about while drying, A 
pieco of tlio size named will dilate tho pupil if 
placed on tho Gclerotic, and tho lids closed over 
it and tied with a baudkcrchief. 

660S. BeUadonna Mixture for Cata- 
ract. Triturate together I dmcbm each cx- 
of belladonna and glycerine. Used for 
dilatliij; tho pupil of tho cyo in cataract, by 
anointing tho cyohrow and temple. 

6809. Taylor’s Remedy for Eeafiiess. 
Digcjt 2 onnocs bruised garlic in Z pouocl oil 
of nhnomla for a wcclc, and stmiu. A drop 
I K>u red into tho car is olTectivo iu temporary 
Ucnruc.^H. 

5810. Treatment of Earache. U. 
Emilo Duval sa 3 'sthuthc ha.'<, i:i person, fouud 
relief iu f^evero earache, after other means had 
been tried in rain, froui tho uso uinisUiro 
of equal ports of chlurnform mnl laudanum; 
•a litllo bcjog introduced on a piece of cotton. 
Tho clToct produced is a Kcnsation of 
cold; then lliern \:i miuilmoiis, followed by 
frcan-cly lu-rcoptiblo juiu aud refreshing slcvi 

6811. Cure for the Earache. Take a 
Bmall piece of cottt>n batting or outtnn wool, 
inako a depreasioo in tho ccutro with tho hu- 
ger, and fill it up with 0 .S much gnmnd pepper 
as will rest on a flvo-cent pieco; gather it into 
a boll and tie it up; dip the bull into sweet 
oU and insert it in tho car, covering tbo latter 
with cotton wool, and use a bandage or cap 
to retain it in its place. Almost inetant relief 
will be exporiencod, and tbo application is so 

E :ttle that an infant will not be injured by it. 

t experience relief, as well as ad nits. 1 
part laudanum and 6 parts sweet oil dropped 
hk the ear is also very effectunb 
6819. Simple Cure for Earache. Take 
a common tobacco-pipe, place a wml cf cotton 
in the bowl, drop upon it 8 or 10 drops of 
chloroform, and cover with another wad of 
cotton ; place the stem to tho affected cor, 
then blow into tbo bowl, and in many coses 
the pain will cease almost im mediately. 

58ld. Remedy for Isfiammation of 
the Ear. Swelling and redness, attended 
with throbbing, indicates it If caused by 
accumulation of wax, svriDgo the ear forcibly 
with tepid water. If by cold, a poultice of 
warm bops, soaking tho feot. If iho pain is 
great, I drop laudanum and 2 drops sweet oil 
of almonds nropped into tho ear 3 times a day, 
or j nice of onions and laudanum. A slice of 
osiOQ, toasted and tied on hot ontsido the car, 
U a good remedy for earacho in chlldron, and 
often efibetive with adults. If very severe, a 
iQUstard poultice can bo held behind tho ear. 
If the stomach is out of order uso an emetic. 
If so relief comes, call a physician. 

6814. Remedy for temporary Deaf- 
ness. If deaf from hardened wax in the car, 
a mixturo of sassafras oil, 10 drops ; glycerine, 
1 fluid drachu; olive oil, i fluid ounce, mixed, 
may be dropped into tho car every day. If 
desa from other causes, go to the pbvsician. 

5816. Cure for Temporary De^ess. 
Inject warm water into tho ear by means of a 
proper syringe, tho bead being placed with 
that aide noways during tho operation. 

5816. To Destroy XnaWts in tho Ear. 
Inseots may be destroyed by pouring a spoon- 




GRANDDAD'S BOOK OF CHEMISTRY 



333 



DICK'S ENCYCLOPEDIA 



fai of varm olivo oil, or camphorated oii. mto 
tho ear over night, retaining it there nutil the 
DQxt morning hy means of a piece of cotton 
TTPol, when it may be washed out with a little 
mild wap and warm water. 

5817. To Cure Sabitual Drunken- 

neaa. Tho following singular means of cur- 
ing habitual drunkenness is employed by Br. 
Schreiber, a Russian physician: It consists in 
confining the drunkard in a rexfm, and in fiir- 
nisbing nim at discretion with his favorite 
spirit diluted with ^ of water; os much wine, 
beer, and coffee as ho desires, but containing 
J of spirit; all tho food — tho bread, meat, and 
the vegetables steeped in Epirit nud water. 
Tho poor patient is continually drunk. On 
tho fillh day of LhU tveatinent he has an es- 
tremo d(spi:^t for ha caroestlK nnyicsts 

wthcr diet; but his desire iuu,- t not bo yielded 
to, until liu no longer desin s to cut or drink ; 
ho in then certainly cured of his liJVc of drink. 
He ac{|iiin*:« such a disgiua for I : randy, or other 
spirits, that ho is ready to vouut at tho very 
light of it. 

5818. Tonic After Drinking to Excess, 
Mile logelher 0 grains sulpha to or quiamoj 10 

drops aromatic sulphuiio acid; 1 oDUcecom* 
tiuccuro of gentian; *2 drachmn c<jmi^ 
pound tiucturo <if eardamums ; li ounces gin- 
ger syrup; and 2 ounces water A table- 
spoonful adminifitcred U times a day will 
remove the prostrating effects of drinking to 
csecR*'. 

58 1 9. Kemedy for Chadn g. Ston t per- 
sons suffer greatly, especially in warm weath- 
er, from cbafjDg. Wo know <>f nothing better 
than a wash af alum dissolved in water, and 
applied with a linen or cotton rag. 

6820. Lotion for Bed-Sores. To 1 
tablo-spoonfol of powdered alum pat 1 teacup- 
Cul of whiskey and bathe the so ro part several 
times a day, 

5821. To Believe Irritation in Bed- 
Sores. Apply to tho snros the white of an 
egg, well beaten, and mixc<l with spirits of 
wine. 

6822. To Prevent and Cure Chapped 
Hands. ‘W'lu^h tho hands with fiue soap; 
aud bcibro removing the Buap, scrub the bandi 
with a table- spoon mi of InJiau meal, rinting 
thoroughly with soft tepid water, nsiny a lit- 
tle tncnl each time except the last; wipe the 
hands perfectly diy; then rinoothem in a verr 
iittlo water containiog a tea-spoocfal of pure 
glycerine, nihWng iho haud.s together until 
the water has evaporated. This U an excel- 
lent remedy, but the glycerine ranst be pure, 
or it will irritato instead of bealiug. 

5823. Treatment of the Nails. The 
nails should bo kept dean by the daily nse of 
tho nail-brush and wifip and water. After 
wiping the bonds, but while they are still soft 
from the action of the water, goutiy pueU back 
tbe skin which is apt to grow over the nails, 
which will not only keep them neatly round- 
ed, but will prevent tho wkm cracking around 
their roots (hang-noils), and becoming sore. 
The points of the nails shontd bo paiud at 
(cost uDce a week; biting them should be 
avoided. 

582^. To Bmn nvB Warts. A daily 
application of either of the three following 
remedies is effective iu Jispordng warts: 
Touch tho wort with a little nitrate of lilver 
(lunar caustic); or with nitric acid or aro- 
matic vinegar. The lunar caustic produces a 
black, and the nitric acid ayellowstaia, which 

F masses off in a short timo ; the vinegar scorce- 
7 discolora the skin. Sparks of fricrional 
electricity, repeated daily, by applying tbe 
warts to the oondnetor of an olectricaT ma- 
chine, bavo been also succesafnlly employed 
rs enro fnr these troublesome and unoightly 



excrescences. 

5825. Wart or Com Powder. Ivy- 
leavcs dried and ground to fine powder. A 
popular and useful remedy for warts aud soil 
corns. Tho part having been moistened with 
strong vinegar, a pinch of the powder is 
sprinlded on it. ana then bound on wiih a 
strip of rag. This is sometimes called cos- 
metic rcyetablc caustic. A mixture of equal 
parts of f arino aud verdigris also make an effi- 
cacious wart powder. 

5826. To Bemove Moles. Croton oil, 
under tho form of pomade or oinuiient, and 
pota.ssio- tartrate of antimony (tartar emetic), 
under the funu of pa^te or plaster, have etch 
rec<*ntly been succesefutly employed for the 
removm of ordinary mulea and birth-mark a. 
The following is the mode of using tho lftLt<»r 
adnptad by mi eminent Krcncb surgeon : Take 
tartar emetic iu impalpable powder, il> groins; 
soap plaster, I drachm ; and boat them tu a 
paste. Apply this pasta to nearly a lino in 
thick noss (not mere), and cover tho whole 
with strips of gammed paper. In 4 or & days 
ompUaQ or supporalion will sat in, and, in a 
few days oiler, leave, in place of tho birth- 
mark, only a very ^gbt scar. Croton oil 
ointment effects tho saino, but less completely 
unless repeated, by producing a pustular erup- 
tion, which, however, does not permanenuy 
mark the skin. {See Ko. 5702.) 

5827. Ingrowing Toe Nails. This 
most paiDful of tbe diseases of the nails is 
cansoQ by tbo improper moaner of onttiog the 
nail (genorally of too great too), and then 
wearing a short, badly-made shoo. Tbe nail 
begiaoTog to grow t^ long, and rather wide 
at the corners, Is trimmed around the comer, 
which gives temporary relief. But it then 
begins to grow wider in tbe side vrbero it was 
cut off; and, as tbe shoe nresses the flesh 
against the comer, tho nail cuts more and 
more into tbe raw flesh, which l>ocomes ex- 
cessively tender and irritable. If this state 
coQtiaue long the toe becomes more end more 
punful and ulcerated, and proud- flesh spronts 
np from tbe sorest points. Walking greatly 
increases the soffering, till positive rest be- 
comes iodi^ensable. 

5828. nefttmeat of Ingrowing Toe 
Nails. Begin the effort at cure by ample 

on io tbe tender part of a small quan- 
perchloride of iron. It is to and in 
drag stores in a fluid form, though sometimes 
In powder. There is immediately a oiuderaU 
eensatioii of pain, constriction or burning. In 
a few minutes tho tender surface is felt to be 
dried np, tanned or mummified, and it ccoocs 
to be punAil. Tbe patient, who beforo could 
not put bis foot to tbe floor, now finds that ho 
oAu walk upon it without pain. By ponnit- 
ting tho hi^ened, wood-liW flesh to remain 
for « or 3 weeks, it can be ea^y removed by 
soaking the foot in warm water. A new and 
healthy structure la found firm and solid, 
ImIow. If thereafter the naila bo no more cut 
around tbo comers or rides, but always curved 
in across the front end. they will in future 
grow only forwards; and by wearing a shoe 
of reason.'vbly good sue ana Shape, 6li fUAhcr 
tronhin will ho avnidetl. 

5829. To Prevent the Nail Growing 
Into the Toe, If the noil of your toe be 
hoM, aud apt to grow round, and into the 
comers of your too, take a ploco of broken 
glass and scrape tho top very thin ; do this 
whenever you cut your nails, and, by constaut 
use, it mucs the coniera fly up and grow 
flat, BO that it in impossible they sboold give 
yon any pmn. Do not fml to try this. 

5830. Bemed^ for Blustered Feet 
from Long Walki^. Rub the feet, at 
going tu bed, with spirits^ mixed with tallow 



appUcau 
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dropped from a lighted candlu into the palm of 
the liiimL 

5831. Method of Preventing Cold 
Feet at Bed-tdme. Draw off yuur stockings 
Just before undressing, aud rnb your ankles 
and fset well with your hand, as bard os you 
can bear the prosBuro, for 5 or 10 minutes, 
aud you will never have to complain of cold 
foot \n bed. It i.s hardly conceivable what a 
plcA^urablo gluw this dlifuscs. Frequent 
washing of tho foot, and rubbing them thor- 
oughly dry with a linen doth or flannel, Is 

5832. Chilblain. Tbi^ is an inflAmmo- 
tory swelling, of a purplo or Jowl color, pro- 
duced by the action of cnld. Children, espo- 
cioUy those of a scrofulous habit, and oldcrlr 
persons, are generally most liable to chil- 
blains. Tho common cause is bolding tho 
bands or feet to tho flro, after exposure to 
cold. Tbo sudden chango of temperature 
partially destroys the vitality, and preventa 
the proper flow of blood through the part. 
As ^ilmain is only another name fur a laa- 
goid circulation in the part affected, indicated 
by a congested skin, or a low form of inflam- 
mation, the value of most of tho foliuwing 
receipts will be apparent when it is noticed 
that they are all calculated to act os stimiilanta 
of tbe ^lo<td-vessela. and thus promote tho 
motion of tbo partially stagnant blood which 
gives rise to the heat and itching thot are so 
distressiag. (See A’o. 4883.) 

5833. Bemedy for Broken CkdlblAuis. 
MU together 4 fluid ounces coU<Hlion, 1^ fluid 
ounces Teoico turpentine, and 1 fluid ounce 
castor oil. 

5834- Zinc Waah for Chilblaina. Dis- 
solve 1 ounce snip bate ofzino in 1 pint water. 
Apply several times a day. 

5835. Chilblain Lotion. Dissolve 1 
ounce muriate of ammonia iu i pint cider 
riuegar, and apply fVequently. i pint alco- 
hol may be auued to this lotion with good 
effects. 

5836. Fetroloum Liniment for Chil* 
bl&infl. >i'othing appears of such uniform 
utility for allaying tho iaflammatory irrita- 
tion, as the ordinary petroleum or iceroseuo 
oil. 

5837. To Cure Chilblaina. U. W. B. 
Schaller says that tho fluid concentraM 
chloride of iron is an unfailing remedy for 
chilblains, its application to them fur a single 
(lay effecting a cure. It may also he used 
with advantage for frost-bites. 

6638. Remedy for Severe Chalblaing. 
From 10 to 60 grains nitrate of silver dis- 
solved in 1 fluid ounce water has been eeme- 
times found nseful after other applications 
had appeared of no benefit. Tttictnrft nf 
cantbandes, to stimulate almost to blistering, 
has also been used in the more intractable 
forms of tbo diseases. Tho tincturo of capri- 
cum hoe been presented as a spociflo in this 

diReofce. 

5839. Chilblain Balm. Boil together 
10 fluid ounces olivo oil, 2 fluid ounces Yonlco 
turpentine, and 1 ounce yellow wax; stnun, 
and while still worm odd, constantly stirring, 

flmohTTis balsam nf Pom, .on<l H graias 

camphor. 

aL other formula for uiukiug this balm adds 
i ounce alkonet rooL but employs i drachm 
loss of tho balsam or Peru. This U ojiijlicd 
by bc'mg spread on a soft cloth and laid ou tbo 
port affect^. 

5840. ChUblam Lipiment. Mix to- 
gether 1 fluid ounce rectified oil of turpentine, 
15 drops snlphurio acid, and 2 ounces olive 
oil. This, rubbed gently on tbo chilblain 
twice a day, is generally very effective. 

6641. To CuTQ Cl^blaiiia. The follow* 

s 
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Iftff wincdy puhli.slicd hy order of the 
Tf i rte m bi* rtf jro v (?r ( i in n t, M uttoi i Ull« > w an d 
tiLnl, of each } pound iivoirdupoid ; molt in an 
iron Tcsjsel nud add hyilrated oxide of iron» 
2 (macos; etirriD^ cootiuonlly with ivu mm 
flpoon» until tbo aiitsH ir^ of a onifonn block 
Color then let it cool, and add Venice turpen- 
Udo. *2 ounces : uud Armenian Ixilc, 1 ounce ; 
oil of borttamot, L drachm ; rub up the bole 
with a little olive oil before puttinj? it in. 
Apply several timoA daily by putting it upon 
hut or linou. It heals the worst cases :a a 
few (lays. 

5d42. Ruaalan Remedy for Cliil- 
blams. Slices of Cho rind of fully^ipo cn- 
cumbers, dried with the soft parts attached. 
Frovious to they are softened by soaking 
them in worm water, and are then bound on 
tho Boro parts with the inner side neit them, 
and left on all night. This treatment is said 
to bo adopted for both broken and unbroken 
ebilblains. 

6S43. Remedy for Itching Feet from 

Frost-bites. Tako hydrochloric add, 1 
ounce ; miii rvntci*. 7 ounces wash the ieet 
with it 2 or 3 times daily, or wet the socks 
with tbo pro pa rati ou until relieved. 

6844. To Cure Slight Frost-bites. 
The roiucdy fur this \h Imig-continued frictlim 
with tba hand^ or cold flannel, avoiding the 
firo or ereu a hoatod apartment. 

6646. To Correct an Offensive Smell 
in the Feet. Bathe them in a weak f>ola- 
tlon of p<3ntiangauato of potassa ; I scruple of 
ho salt to 8 ounces of water. (SetXo. 1701.) 

6S46. Powder for Absorbing 
ive FerspiraUon of the Feet. Mix to- 
fotber 7 ounces carbonate of magnesia. 2 
ounces powdered culdncd alum, 7 ouncea 
cm* root, and 4 dracbm powdered clovos. 

6847. Corns. Corus aro entirely owing 
to continued prussuro, such as wearing small 
boots or i<hoos. At flrst they are the produc- 
tion of the outer skiu oul}',1)ut bv gr^ually 
thickening they at length cozno tol;e connect- 
ed with tlio truo akin beneath, and even wi^ 
tho subjacent muscles. (Sec No9» 5079 end 
6080.) 

5848. To Prevent Corns. Proreution 
is bettor than euro. Wear woolen stockings, 
and SCO that tbero is no local and permanent 
pressure ou any part of the foot 

6849. To Cure Corns. If a enre be 
requisito, soak the com for 4 hour in a soln- 
tion of Boda, and pare as close aa possible ; 
then apply a plaster of tho following ingredl* 
eats: Tal;o of purifled ammonia and yellow 
wax, of oacli 2 ounces and acetate of copper, 
Q drachma, hfclt tho first two ingredients 
together, oed, after romoring them fVom the 
fire, add tbo acetate of copper just before they 
grow cold. Spread this ointment on a piece 
of soft leather or on liucn, aud apply It to tbo 
com. removing it in two weeks. 

6850. To Cure Soft Coma. The soft 
corn uccurs bctw'ccu tbo toes, and is produced 
in tbo Bauio manner ns tho common com; but 
iu consequeneo of tbo moisture existing iu 
this situation, tbo thickened acarf-sklu be- 
comes Raturated, and remains penuaiieotly 
Boft. Tho soft Qom is best relieved by entting 
away tho thick akin with a pair of scissorx' 
iToiding to wound tho flesh; theu touching it 
with a drop nf Friar'R balsani, and wearing 
habitually a piceo of cotton W(hj 1 botweou tho 

changing the cotton daily. Tincture ot 
arnica, applied on a piece of cotton wool, ia 
ob^o said to bo an nxcelleut remedy. 

5861. To Cure Soft Coma. Dip a 
pieco of UiLCQ rag in turpentine and wrap 
round the toe on which the com U sitnated, 
night and momiug. Tho reli^ will be almost 
immediate, and m a few days the com will 



disappear. 

6862. To Relieve Hard Coma* Bind 
them up at ni^t with amic^ Ui relievo tbo 
pain. Daring tho day, occasionally molsteti 
the stocking over the com with arnica, if tbo 
shoe i.i not largo enoQf^ tu allow tho cum 
bcinj? bound up with a pieco of linen rag. 

6863. Remedy for Corns. Souk tho 
feet well in warm water, then with a sharp 
izu^trument pare off oa much of tbo com 
as can be done witbont paiu, and bind np tbo 
part affected, with a pieco of lineo or muHlin 
tburougbly saturated with pperm oil, or, wbat 
is better, the oil which floats upon the snrfaco 
of tbo nicklo of herring or mackerel. ABcr 
3 or 4 (iars tbo dre^g may be removed, and 
the remaioing dead cnticle removed by acrap- 
iDg, when the new akin will be found of a soft 
and healthy texinro and less liable to tho for- 
mation of a DOW com than before. 

6864. To Relieve Cotzib. Tako a 
lemon, cut off a small piece, then nick it so 
as to let in the toe with the com, tie this on 
at night, so that it cannot move, and in tho 
morning you will find that, with a blunt knife, 
you may remove a eonsiderablo portion of tho 
corn. Make two or three ^pucations, and 
great relief will be tho result. 

6866. Remedy for Coma. The paiu 
occasioned by corus may be greatly alleviated 
by tbo following preparation : Into a 1>oqdco 
phial put 2 drachms of mnriatic acid and 6 
drachms of rose-water. 'W‘itb this mixture 
wet tbo corns night and momiug for 3 days. 
Soak the feet every evening in worm water 
without soap. Put one-tbird of the acid into 
the water, and, with a little picking, the com 
will be dissolved. 

6866. lAquid Solvent for Come; 
Com Solvent. A saturated sointion of salt 
of tartar or pear lash. It b commonly obtained 
by exposing the article, contmned in a jar or 
wide-moutbed bottle. In a damp place, until it 
forms an oil-liko liquid. 

6857. To Cura Bunione. A bunion is 
a swelling on the ball of the great toe, and is 
tho result of pressnre and irritation by fric- 
tion. The treatment for corns applies also to 
bunions; but, in consequence or tho greater 
extension of the disease, the cure is more 
tedious. 'When abnnion is forming it may be 
stonpod by poolticing and carelhlly opening it 
with a lancet. 

6868, To Cure a Com on the Bole of 
the Foot. A com ou the sole of tbe foot is 
usually difficult to care, as tho weight of tho 
body causes a constant pressure on it. The 
application of on ordiuaiy com-plnater, with a 
hole in tbo centre, will relievo tho pressnre 
fW>tn tbo com, but it causes an inequality 
under the foot, which is not only uncomforta- 
ble, but likely to produce other corns. Tbe 
folio wing method never fails: Cute pfere of 
stout caraboard (or thin binders^ boaru) to fit 
faisde tbo solo of tbo boot This should bo 
largo enough in every way to prevent it shilt- 
ing under tho foot in walking. Next cut a 
round bole in this luocr sole, exactly where 
tbe com rests, tbo hole being rather larger 
than tbo ct>m. ThisajTODgcment relievos tho 
com from pressnro and miows of its rapid 
cun, at tho samo timo affording instant relief 
and freedom in walking. 

6869. To Cure a Diai^reeahlB Breath. 
This most disagrccablo Inihctiozi may bo alic- 
viated or cureuby one or other of iho follow- 
ing remedies, provided that tbo tooth do not 
requiie a dentist's assistance. Cblorino wa- 
ter, aa supplied by a good chemist, a toblo- 
iponuful to half a tumbler of water, to be 
used 03 a wa.'<b and garglo for tbo mouth ; no 
bann will be dope if a few drops aro occidont- 
ally swallowed in so doing. Charcoal iu tea- 



spoonful dosos of tho powder, or as charcoal 
biscuit*, or tho uso of prepared chalk ns a 
tooth-powder. A frequent cause of foul 
breath is a torpidity ni souio of tbo oxcre- 
tory organs, sneh as the skiu, kidneys, bow- 
els, liver, lungs. When these ceaso perform- 
ing their function.^ ono of the others will be 
called upon to perform an extra office. In 
this way, when tbo boweU or rIcIq become 
affected, tbo lungs, being an excretory organ, 
will be called upon to throw ufl* an additional 
waste from the system. If ao, tho breath 
becomes tainted. Should tho foul breath bo 
depending upon tho atomoch, it must be cor- 
noted by some skillful physician. 

6860. Remedy film Bad Breath. Take 
of diy hypochlorite of lime, 3 dradims; dis- 
tilled water, 2 ounces troy. Triturate the 
bjpoohlorite of lime in a glass postio and 
mortar; when the hypocblorito ba^ been tlior- 
ongbly pnlverisud ohu a portion of tliu diitUU 
ed water ; allow tho mixtnro to rest until the 
lion id has become trunsparent ; then decant ; 
nod a second portion ot* water, tiituvato and 
allow to rest, again decant ; this proce:^3 is 
repMtod a third time. Tho threo liquids 
which bavo been decanted aro then mixed, 
and 2 troy ounces of 65 per cent, alcohol, and 
4 drops 0)1 of roses or somo other osscutial oil 
are aaded. The solution thus prepared may 
be employed to remuvo tho fetid odor which 
is given off by the gums^on odor often duo 
to tne UUoased condition of tho tissues. To 
employ it. i tea-spoonful is pourod into a turn* 
blerful of water, and tbo gums arc washed 
with the mixture, employing for the purpose 
a sponge -brush. Tbe samo prepai'atiun may 
be employed to remove the odor of tobacco, 
rio&iog toe mouth sovcral times with water 
to wbiob baa been added a tca-snoonful of tbo 
Uunid. Inasmuch as tbo odor or the ossonliol 
oil is gradnally diminished m timo, said dimi- 
nution taking place at tho espeuRo of the 
oblorine of tho hypochlorite, it U Buggested 
that this inconvonienco may bo obviated by 

E reparing tbe solutiou with water aud tho 
ypocblorito of lime, and keeping it iu ouu 
bottle, wbilo tho aroTnntic alcouulio so )u lion 
(prepared of 2 ounces of 6r> per cent, nlcohul 
and 4 drops of osscdUaI oil) is preserved in 
another, both being well stoppered. When it 
la desired to uso tbe liquid*, a half tro-spnon- 
fbl of each of the solutions is poured into a 
glass of waUr. which is then employed as 
deaoribed above. 

6861. Remedy for Bad Breath. Tuko 
5 to lb drops bydrochluric uchI in haif a tum- 
bler of apnug water, a little Icmou juice, nud 
loaf sugar rubbed on lumon peel tu flavor it to 
suit tbo palate. Let this mixturo bo takcif U 
times a day for n mouth or six weeks, and, if 
uscfal, then coalinued occosiemniiy. U is o 
pleasant irl'rigerant ami tonic draught. 

5662. Remedy for Bad Breath. Bad 
or foul breath will bo removed by taking a tea- 
spoonful of tho following mixturo after each 
meal: 1 ounco liquor of potossa, 1 ounce 
chloride of soda, 14 unnccs phosphate of 
soda, and 3 ounces water. 

5863. Bad Breath from Constipation. 
When tho breath is alfccted by coustipatiou of 
the bowels, the following mixture will be 
uscfnl: Tako 4 dr&cbms Epsom salt^, 8 
drachms tincture of colnmba, 6 ounces in- 
fnsinn of roses; woU shake the phial each 
time you take the draught, which Rbould bo 
every other morning for a month or six 
wcc&s, a wine-glassful each timo. 

6864. To Remove the Smell of 
Onions from the Breath. Paisley eaten 
with vinegar will remove the unpleasant 
effects of eating onions. 

6865. To Correct the Odor of Decay- 
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ed Teeth To correct Uio odor of decayed ether and alcohol bv aildicg Tratcr, and the alcohol 

teeth, 2 drop3 of a coacentrated solntioa of charged inth camphor, recovered \y distmaUon. {See ^o. 17^,) 

permknganate of potash ma7 be used in a ^ough a DMtnim it la an exceDcnt pre^^ 6882. How to Fill op Plug Teeth. 
fflMs of water as a wash, or a few drops of a important points to attend 

weak eolution may be intrwlnced ui the «»?..' Twthache Sasencd. to in filling or Btopping teeth, is that each 

cavity of the tooth on a small piece of cot- iMd^um mixed wito alwut twice its tooth must be thoroughly cleaned out, and 

ton. (5« yo. 1701.) volume of lienor of wmonia specific gravity wiped perfectly dry, before inserting or ap- 

5866. To Preserve the Teeth and other toothache plying the cement, of whatever kind it be. 

Gums. * The teeth should be washed night rapidly relieves the pain. without careful attention to this matter, the 

and morning, a moderately small and soft 6876. Cottereau’s Odontj^c Xs- cement vrill not Ddhere, or will soon become 
brush being used ; after the morning ablution, A nearly saturated ethereal solu- loose, and drop o nt o r off, and the operation 

pi)ur on a second tooth-brush, slightly of cipher, mixed with -fts to A its vol- prove a failure. When a defective tooth is 
damped a little of the following lotion: car- ot liquor of ammonia {specific gravity conveniently situated it may often be stopped 

bolic ac‘id, 20 drops; spiritof wine, 2drochms; preparation. by the party himself, by the exercise of a 

distilled water, 6 ounces. After naing this Hervo of a Hollow littlo skiil and care, particularly If it be a ho!- 

loti no for a short time the gums become Take 4 drachm white oxide of ar- low one with a clearly defined central cavity, 

fmner aud less tender, and impurity of the 1 drachm sulphate of morphia; mix When the reverse is tho case, it is generally 

breath (which is most commonly caused by with a little creosote, and apply to tho cavity necessary that the operator thou Id be a sec- 
bad teeth) will be removed. It is a great <>f ^l^^jPro^ously cleansed. ond party. A hollow t<K>th with a central 

mistake to use hard tooth-brushes, or to brush 6878. Tooth CemenU. These are pre- and nearly circular hole in it may, in general, 
the teeth until the gums bleed. (See Kos. for filling op cavities, cracks, ic., bo effectively filled with a plug of dry soft 

12^^ if c. m defective teeth, tho object being either to wt>od, or of bono or ivory. If the hole be 

6867. Kametic Pain-Xiller for «®tore or preserve them, or to cure or pre- mit nmnd, it may bo made so. finch stop- 
Acute Pain anS. Toothache. This Is one (•See 3540, Ac^) ping will often last for years, 

of the very best receipts for relieving — Diamond Tooth Cement. 6883. To Biemove Tattoo Marks from 

Qcuto pain and toothache. Landannm, 1 Take of anhydnms phosphonc a^ in fine the Sklru Inquiry is frequently made for 

drachm; gum camphor, 4 drachms; oil of powder, 12 grams; pure caustic lune, fresh methods for the successftil removal of tattoo 

cloves, i drachm; oil oMavender, 1 drachm; aud lu fiuo powder, 13 grains; mix marks in tho skin. While these are ganerallj 

add these to I ounce alcohol, C drachma sul- thoni rapidly, by tritiirelioD, iu a norcolain or ^sorted to bo indelible, if produced by the 

phurio ether, and 5 fluid drachma chloroform, wedgwo^-ware morinr, and apply the pow- insertion of some carbonaceous matter, a cor* 

Apply with liut; or, for toothache, rub on tho oor, in tlie diy state, m qu^kly as possible, respondent of tho OliemicoJ Jfews says that 

gums, and ijpou tho face against the tooth. ^ ft st»on becomes moist. The powder, oftcr marks disappeared by being first well 

6808. Blake’fl Cure’ for tho Tooth- being well prowed in the crack or cavity of rubbed with a salvo of pure acetic- acid and 
ache. Tako alum, reduced to an impalpable tooth, la smooihcil off with tho finger )ard, then with a solution of potash, and 
uowder, 2 drachms; spirits of nitric ether, 7 moistened with a drop of water. It soon ac* fijiallv with hydrochloric acid, 
drnobms. Mix, and apply them to the tonth. quires great h arduous. Is white, very durable. 6884. To Bemove Freckles. If the 

This is eaid to bo nn infallible euro for all And duos not become discolored by age. exact cause of freckles were known, a remedy 
kinds of tootliocbc unloas tho disease is con- The compound that rosnltA from the combi- for them might bo fonud. A chemiftt in ICo- 
noi'U'd wiiU rhcuumll.^m. natimi iff the Ingroilients aim<H;t exactly re- ravia, observing the bleaching effect of mor- 

6869. Chloral for Toothache. Dr. ^‘Dibles the natural earthy matter of the earial preparation;^, inferred that tho growth 
Page rcc<»mmciuis cUlural hvdnUo a.s a local teeth, and U, therefore, unobjectiouable. its of a local parasitical fungus was the cause of 
application iu cascii of toothache. A few color cbniely resembles, end will soon become the disw duration of the skin, which extended 
gmiuH of the Folid hydrate introduced into th.it of the IwUi to which it is applied, pro- and ripened its spores in tho wanner scason. 
the cavity of the loiiih upon tho pinnt of a vkicd they possess ordinary wbitoDOSs. To Snowing that sulpho-carbolato of zinc Is a 
qnill spprtlily disKolves tnere; and in tho cousoU at qnco to imitate the color of tho deadly enemy to all paroaitic vegetation (it- 
course of a few uiiuutc^ duriug which a not teeth, tbo lulxturo may be rendered slightly self not being otherwise iojurious), ho applied 
unpicutiont warm sensation is experienced, grey by adding to it a mere trace of evton. this salt for tho purpose of remoriug tbo 
tho pjiiu is cither deudoued, or, nu>ru i»fi«»n, This may bo done by holding tho pestle, used fteokles. Tho compound conaiats of 2 porta 
effectually allayed. A second or third ap- to mix tho powders, over tbo flame of a can- of sulpho-carbolato of line, S» parts of dls- 
plicatum may bo resorted to if necessary. tUe or lamp, for an instant A faint yellow- tilled ^ycorino. 25 parts of rose-water aud 5 
(BriS. Med. Journ.) Ish shade may be given to it by a trace of parts of scented alcohol, and is to be applied 

5870. To Cure Toothache. To I drachm sulpbnrot of cadmium ora little yellow ochre; twice daily for IVom half an hour to an hour, 
floxiblu collodion add 2 droohmscarlxiUc tutid. and a faint shade of red or fl^-cotor by a then wasbod off with cold water. Protection 
A gclatim»iH ma.*«s is precipitated, a small t^co of jeweler's rou/» or peroxide of iron, or against the sun by veiling and other means is 
portion of which inserted into tho cavity of a very Uttlo ligbt-red (burnt yellow-ocbre). recommended, and in addition, for persons of 
an aching tooth invariably gives immediate This atoppiug, from its composition and other pale complexion, some mild preparation of 
relief. qualities, is. perhaps, superior to all others ; mn. 

6871. Chlorate of Potaasaas a Cure but, except iu tho case of hollow teeth, its 6885. ToHemowa LiweMpotB. These 

fbr Toothache. According to tho oxpori- use reqtircs some degree of skill and expert- are well-defined, brownish blotches on the 
once of cmiucut dcniistfl, cbloralo of potOHsa ness, '^^ch is, bowover, readily aoqaircd. akin, and generally appear on the forehead. 
affard.H quick relief in toothache. If tho hoi- 6880. Gutta-Percha Stoppisf fbr Notwithstanding their name they do not 
low tooih U in tho lower jaw, a small crystal Teeth. This Is pure, Uneolored, nabve always proceed from the liver alone, but usu- 
of this salt may be put in the cavity ; but gutta-percbo. A emaU piece U softened in ally from »omn dRrangflTnPTit nr unhealthy 
perhaps it i$ more adv(i»ablu to use a solution hot water, and at once applied. It answers state of the Internal organs. In the first 
ofl partof tho poto6caiu20 ofwater, well for filling hollow teeth with central place, the general health must be tburouglily 

5872. . Pasto for Toothache. Take of cavities, and is efficient and durable. cared for, in order to have a fair prospect of 

root- bark of peliltory, 1 drachm; muriate of 6881. 'White Gutta^Pendia. Tha saocess in any external local application, A 
morphia, 5 grains ; triturate until reduced to Journal of Appli^ Cheraistiy gives the fol- pomade compniwd of 20 grniTiR of aolpTiata of 
fine powder, then adil, finest honey, 3 lowing method of preparing this, for dentists* zinc and I ounce elder-flower ointment should 
draohms; oil of oIovqb (or of cajopnt), 20 uso and for other purposoe. 4 ounces of pure be applied over-night to tho spot, eutireU 
drops; concentrated tincture of pellilory, gutta-percha are digested with 5 pounds of within its limitH, and not on the surrounding 
a sufficient quantity to form the whole into a methyl-chlOTOform until the solution is thin skin. In the mommg wash it off with white 
smooth paste. Very effective. enough to pass filtering puper. It is costile soap and water, and bathe it repeated 

5873. Cure for Toothache. Take then filtered (an additional pound of chloro- ly during the day with a lotion composed of 

equal parto of burnt alum and »cdL fiotniatc form will facilitate this), and should then be 30 grains uitric add and 1 pint infmilon of 
a piece of cotton, cover with the mixture, and clear and nearly colorless. Alcohol is now rores. The spots should yield to this treat- 
put in tbo tooth. Or saturate a small bit of added in sufficient quantity to precipitate the meat in about 2 weeks, and their recuirence 
clean cotton woo? with a Atrnnp aolnHon of gutta-pcrrha in a ▼oliiminnns white more, may be prevented by a regular use of borax 
ammonia, and apply it immediately to the which is washed with alcohol, pressed In ft andglyeerine lotion. (Sec Ko. 4839.) 
affected tooth. Immediate relief wul be ex- cloth, <md dried in the air. It must fiuall/ be 5886. To Bemove Blrth-mArks. Mix 

perienced. boiled in water in a porcelain vessel for half together, with frequent agitation. 1 part pure 

5874. Feny'a Essence for the Tooth- an* hour, and, while suil hot, rolled into sticks, carbonate of potash, 4 porta rose-water, 2 

A coTippnPmtRd of peJlitory Tho rhlnroform can be separated from tho parts Hoffmann's Lifo hewsom (3C0 No 6112) 
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&nd 2 parts disUlied water. Apply to the 
mark twice a day, shaking the bottle well 
before uaiaff. (Baf/er.) (See Bo, 5826.) 

5887. To Dia^uiae the Taste of Ued- 
ieines. Instead of attempting to flavor the 
znedicme, or to remove the diaagr^ble taste 
fh>m the month q^ter taking the medicine, it 
IB far more efficacious to prepare the month 
beforehand with some etrong aromatic flavor, 
inch as orange or lemon peel, or cachon aro- 
matise. (See Bo. 1336.) In preparing the 
month for bitters, liquorice is only sveet 
that should be used, all others creating a pe- 
cnliarlf disaffreeable compound taste. 

6886. To Disguise the Taste of Cas* 
tor Oil. Castor or cod -Liver oil mav be taken 
with porter by pouring a little in the bottom 
of the glass, and then a little on top of the 
oil, but the best method of oovering the nau- 
seous flavor is to put a table -spoonfnl ol 
strained oranpo-juico in a wino-glasf, poor 
Lho castor oil mto the centre iff the juice, aud 
then squeeze a few drops oflemon-Jiuco upon 
the top of the oil, and rub some of the jnice 
on the edge of the glass. 

5889. French Method of Administer* 
ing Castor Oil to Children. Pour the oil 
into a pan over a muderuto firo ; break an egg 
into it, and stir up ; when it is done, add a 
littlo salt or sucpar, or some currant jelly. 
The sick child will eat it agreeably, and never 
discover the disguise. 

5890. To Destroy the Taste of Cas^ 
tor Oil. A good waj is to bout tbo castor 
oil with the white ot au egg until both are 
th orou gb ly m i xod . 

5891. Disguise the Taste of Epsom 
Salta. Vcppermmt water almost preveuts 
the nauseous tasto of Epsom salts; a strong 
solution of extract of liquorico covers the 
disagreeable taste of aiocs; milk, that of 
Peruvian bork ; and cloves, that of eennn. 

6892. Affreesble Mode of Taking 
Senna. Dr. Ontbnor suys that senna leaves 
(I or 2 drachms to 1 or 2 cup a of water) 
should be allowed to infuse all night in cold 
water. With tbo strained infusion coffee U 
prepared next morning, as if with water ; and 
an aperiont which dues not tasto of sennar 
and dues not cause griping, is thus pranced. 

5893. Reatoration of Feraona Appo* 
rentlw Dead fkom Drowning. Tbo follow- 
ing rules for tbo restoration of persons aOTa- 
rently dead from drowning, aro given by Pr^ 
fessot Benjamin Howard', of this city, and 
sanctioned by the Metropolitan Boa^ of 
Health of the City of New York. 

I. Unless in danger of freezing, never move 
the patient from thb spot where first rescued, 
nor allow bystanders to screen off lho frcdi 
air. but instantly wipe clean the mouth and 
nostrile, rip and remove all clothing to a little 
below tho waist, rapidly mb and dry the 
exposed part, oud give two quick, smarting 
slaps on the stomach with your open han^ 
If this does not succeed immediately, proceed 
according to the following rules to perform 
artificial breathing: 

II. Turn the patient on his face, a large 
bundlo of tightly rolled clothing being placed 
beneath bis stomach, and press heavily over it 
upon the spine for half a minute. 

III. Turn the patient quickly again on his 
back ; the roll of cloUiing being so placed 
beneath it as to make the short riba bulge 
prominently forward, and raiso them a llttlo 
nigber than tho level of tho mouth. Let 
some bystander hold the tip of tho tongue out 
of ouo comer of the mouth with a dry hand- 
kerchief, and hold both hands of the patient 
together, the arms being stretched forcibly 
back above tho head. 

IV*. Kneel astride the patient’s hips, and 



with your bonds resting his stomach, 

g read out your fingers so tb;U you con grasp 
e waist abont the short ribs. Kow throw 
oil roar weight steadily forward upon your 
hands, while you at the same time squeezo 
the ribs deeply, as if yon wished force 
everything in the cbest upwards out of tho 
mouth. Continue this while you can slowly 
conut^-ou^two— three ; then stuldeoly let 
go, with a final push, which spring:^ you bade 
to your first kneeling position. Remain erect 
upon your knees while you con count — ouc— 
two; then throw your weight forward again 
as l»fore, repeating tho entire motions — at 
first about 4 or 5 times a minute, increasiug 
tho rate gradually to about 15 times a minute, 
and contmuing with tho same regularity of 
time and motion os is observed in tho natural 
breathing which yon aro imitating. 

V. Continue this treatmeoty though appa- 
rently unsncccssfal, for 2 hours, until tho pa- 
tient begini to breathe ; and for a while aRer 
this, help bim by well-timed pressure to 
deepen bis 'first gasps into (hll, deep breatha; 
while tbo friction oi tho limbs, which should, 
U possible, have been kept up during tbc 
entire process, Is now farther increased. 

YT. As soon as tho breathing has becomo 
pArfectly natural, strip the patient rapidly and 
Gomplotoly. Wrap him in blankets only. 
Put aim in bed in a room comfortably warm, 
but with a free circulation of ^sb air, and, 
except for the administration of internal treat- 
ment, let bim have perfect rest Give him a 
little hot baandy and water, or other stimu- 
lant at band, every 10 or IS minutes for tbo 
first boor, and as often thereafter as may 
eeem expedient. 

5894. Ahatdne&co as a Cura for Dis> 
aase. Disease may often be oared by absti- 
neoce from all food, especially if the dUsorders 
have been produced by laxurious living and 
i^ietioD. The latter overtaxes nature, and 
it robels agmnst such treatment Indigestion, 
giddiness, headache, mental depression, 8c.. 
are often the effects of greediness in meat and 
drink. Omitting one, two, or thrao meals, 
allows the system to rest, to regain strength, 
and allows tho clogged organs to dispose of 
their burdens. The practice of drug- taking 
to cleanse the stomach, tboo^ it may give 
the needed relief, always weakens the system, 
while abstinence often secures the samorc^t, 
and yot does no m]uTy. 

5895, Antidotes for Poison, It need 
hardly be said that medical assistance must 
be sent for at once ; but, meanwhile, os it is 
of the greatest imporUmco to administer some 
aid os soon as possiblo, tho subjoined direc- 
tions may be followed. When any poisonous 
or other huitful thing has been swallowi^, 
take ioatonUy half a glass of water— cold, not 
hot— put into it a heaping tea-spoonful of salt, 
and another of muna mustard: stir it rapidly 
3 or 4 times ; if there is no salt at band, use 
mustard alouo ; catch the patient by tho noso 
and toes it down. The reason for using cold 
water is that, in the hurry, the water mav bo 
hotter than thought fbr, and may setUd the 
throat, causing eventual, if not instant death. 
Tho salt and mustard mako the speediest 
emetic known, and are almost every w hero to 
be bad in a moment. It brings up the con- 
tents of tho stomach more or less complete- 
ly. And for fear that some remnant may bo 
left, administer a cupful of strong coffee, and 
then the wbito of 2 or 3 raw eggs, either first, 
as mav be tbo quickest had. because theso arc 
two uomestio articles which are found iu 
every bouse, and nullify the effects of a 

E eater number of virulent poisons than per- 
ps any other articles known, (ffnn.) 

5896. Treatment in Caaee of Poison* 



Dr. Hall &ays : Whatever is done must 
bo done quickly. Tho instant a person U 
known to bavo swallowed poiaou by design or 
uccidcut. give water to dnuk, cold <ir wann, 
os f 2 u;t 03 possible, a gallon or more at a time, 
and, ns fast os vomited, drink more; tepid w»- 
tor i.; best, as it opens the pores of the skin 
and promotes vomitmg, and thus gives 
speediest cure to llio poisonous article. If 
paius begin to bo felt in tbo bowels, it shows 
that part at lea^t of the poison has poased 
downward T ; then largo and repeated injec- 
tiona of tepid water should be given, the 
object in both cases bciog to dilute the puison 
Oi quiclcJy and as largely as possible. Do not 
wait for w a rm water — talvo that which is 
nearest at hand, cold or warm, for eveiy 
wcoml of timo saved is of immense import- 
ODco; at tbo samo timo scud instantly fora 
physician, and ns soon as he comes turn the 
COSO into his hands, telling him what you have 
done. This rimplo fact cannot bo too widely 
published ; itis not meant to eay that drink- 
ing ft gallon or two cf cimplo water will cure 
cverv caso of poisoning; but it will cure many, 
and benefits all by its I'apid ly diluting quality. 
(Journal cf JleaUU,) A short summary of 
tbo antidotes resorted to in reference to partic- 
ular poisons is given below. They should, of 
course, be odmini^^tered as speedily o^oRKlble. 

6897» Amtidotea for Acid Foisonn^ 
Hydrochloric acid ; nitric acid ; oxalic acid 
(often mistaken for Epsom salts); oceftc acid. 
For this form of pmson, give quickly large 
draughts of chalk, whiting, magnesia, or soap 
and water, about ao thick as creom : folio wea 
by album inoui dilncots, such as milk, and 
white of egg mixed with water. Or, if these 
cannot bo procured at once, warm water; 
and promote vomiting by the omotio recom- 
mended in No. .^j8Q5. 

6898. Antidotes for Aroenic. The 
first endeavor, incases of puiBoning by arsenio, 
should bo to remoTte, if possible, tho poison 
from the stomach; for this purpose strong 
emetics or tho stomach-pump should bo bM 
recourso to, after which tho hydrated poroiide 
of iron in a doso thirty times greater tnan that 
of tho poison may be administered. (See Bo. 
4155.) 

5B99. Antidotes for Baryta in all its 
Forms. Sulx^hato of nmgncida (Epsom 
salts), sulpbato cf soda (Glauber’s smU), or 
any alkoliiio cr coithy sulphate. 

6900. Antidotes for Antimony, or 
Tartar Emetic. Administer largo doses of 
warm water to inducovomi ting (see Ab. 5696); 
^vo tbo powder of Peruvian bark, and, os 
soon 03 it cun bo prepared, the Infusion of 
bark, which decomposes the tartar emetio. 

6901. Antidotes for AJicalies, Soda. 
Fotasb, Ammonia, &c. Yiuegar a^ 
Icmou-juico aro the best antidotes for potash, 
and all other olkaliuo poisons. A giassful of 
water, mixed with a taulo-spoonfal of vinegar 
or lumon-jitice, sihould bo given frequenuy; 
and in defect of these, simple water, in such 
quantities as to cause vomiting. Emetics, 
and other irritating means, arc to be avoided. 
Olive oil may also bo admiuisten^. 

5902. Antidotes fbr OorrosiTe 6nb* 
limate, or Calomel. The white of eggs 
beaten up with cold water is the best antidiJte 
for these. If eggs are not at once to bo hod, 
milk may be used with great buccobs. Warm 
water Bbould be given afterwards, to induce 
vomiting, also !n*o pur/ring in most iuatancos. 

5903. Antidote for Gorrosivo Subll- 
snate. In coko of unisoniug I)/ curroxivo 
sublimate, if a doso of the hydrated prr»tosul- 
pburct of iron (see Xo, 4140) be odnnnixtcrcU 
it inxtantly renders the poUon iancicuous. 
This anti[l(>to i \ almost useless nnbsn taken 
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withiQ 13 or liO minutes alter swallowins the 
poi:^nn. 

5904. Antidotes for Verdi^ria and 
Sulphate of Copper. Tho treatment ii 
tho samo as for corrosive sublimate. {See 
No. r>002.) 

5905. Antidotes for Nitrate of Silver. 
Samo M for corrosive subllmato (sec -Vo. 
{j90i), tvilh copious draughts of -warm 

co<l wiU. (See No. r>805.) 

5900. Antidote for Phosphorus. 
Banic as for corroaive sublimate. {See *\o. 
5i)0 2. ) Phoapboru s i tho p ri uc 1 pal ingredient 
used i:i tbo nmnufacUiro of matches. 

6907. Antidote for Sulphate of Zinc, 
Solution of carbonate of soda; also cream, 
butter, and cbalk, nro good antidotes for sul- 
phato c f *Inc (whito vitriol). Give water 
after the antidotes. 

5908. Antidotes for Lead. Litharge, 
red lead, Khite fcad, sugar of lead, ami 
Goulard's extract. In tho first stage, or tho 
irritant form of injurj, admiuiater sulphate of 
magnesia, potash, or soda. Tho phosphate of 
soda i i ft good antidote. When palsy super- 
vene'*, tbo regimen must be regulated care- 
fully. 

5909. Antidotes for Opiiun and its 
Preparations. Bmotics of tho sulphate of 
sine, i drachm or 2 scroples ; the stomach 
pump, or iDjectinna of tartar emetic, must bo 
cniuluved to bring away the poison. Tho 
patWt hhould bo coustantlj* roused by drag- 
png about tho floor, throwing cold water io 
the face, and girieg ammonia, assafrcCtda, and 
strong cufTcc. 

5910. New Antidote for Opium. In 

a ‘oso of Acc'ulcotal poisuning by au crerUose 
of morphia, I ho admiui stratum of drops of 
Kor wood’s tincluro of green hellebore was 
followed by a complcto cure. The narcotic 
hcwl obtained such mastery over tho unfortu- 
nate patient that the pnpils of the eyes bod 
contracted, and tho jaw4» had to be forced 
open to giro the medicine, which was mixed 
with 2 ounces of brandy. All appearance 
of poisonous ejects had vanished in on hour. 

5911. Antidotes for Prussic Acid. 
Small quantities of ammonia water dilated 
with 10 or Id parts of water; also the fumes 
inhaled. Tho joint administration uf carbon- 
nto of potash and auipbnto of iron. This has 
boon lately very atrunsly recommended. 
Cold alTusion should ba auuptcd iu all ca:*c9. 
and U almost of itself a certain cure, if em- 
ploy uil before tho coevnUive stago is over : 
and it is often successful even during the 
stage u f j nscu aibil i ty an d p araly sis. A rtid c i 1 1 
reapiratiou hbould also bo attempted. Un- 
fortuuatcly, tbo poisonous action of prussic 
acid in m vapid tbat Lifo is usnully extinct 
before antidotCHcan bo applied. {See No. &DIX ) 

5912. Antidotes for 8t^cluua and 
N us- vomica. Evacuate the stomach with 
the Ht4miiU!h pomp or emetics. {See No. 
589G. ) No autidute is known. 

6913. Antidotes for Carbonic Add 
Gas. When asphyxia from tho mlialalain ot 
ciirUinic acid gas occur?*, the patient should 
bo juimediatoly removed into the open air, 
and placed upon bis back with tuo head 
slightV tftiRfid. Cold water rIuiuM be dashed 
over tho body, hot water applied to tho feet, 
and am mon i a to th o n<is tri 1 s. B ruudy and wa- 
ter, and other RtimulantR, may bn adminis- 
tered. Friotioa on tho gnriace of tho L^xly is 
also rccom mended. If tho patient has ceased 
to breathe, artificial respiration should be at- 
tempted. This may bo dono by pressing 
dawn tho ribs, f<^rci«ig tip tho dbaphrugm, 
and then suddenly withdJtiwing the prea- 
RVVTft. (5 m Na. 0503, Rule V.) 

5914. Antidotes for Poisonous Mush- 



rooms. The bc^t aotidota tu poisonous 
mushrooms ii tannin, or aa infasion or de- 
coction of galls. A etnmg cmeric shonld also 
be given to remove thoTu iVorn tho Rtomncl]. 

5915. Antidote for Carbolic Acid. 
Dr. Croce Calvert etates that the best anti- 
dote after the stomach pump U large doses of 
olive or almond oil, with a little castor oil. 
Oil is a solvent, and consequently a diluent 
of carbolic acid, and m.ny be used to Stop tho 
corrosive effect of the odd when tho action 
on the skin is too violent. Dr. nnsemann, of 
Gottingen, suggests, for cucmtcrocting its 
effects on the stomach, a new preparation 
which bo calls calcaria soceborata {saecha- 
rate of lime), prepared by dissolving Id 
parts refined sngar in 40 parts water, and 
tkdding 5 parts slacked lime. Digest tho mix- 
ture lor 3 days. sUr occasionaUy, filter, and 
evapomte to drynesR. 

5916. Antidote for Poisoning b 7 
Chlorine. Cbloriuo gan is an imtatiro 
poison, and the ’best auUd<icca are said lo bo 
am mon local g.as, or the vapor of warm water, 
of wine, or of ether. Tho effects of chlorino 
have been known to pass off iu tbo open air; 
lenving. in n certain instance, a violent cough, 
which disappearetl in a few hours. 

5917. Hodgen^s Simple Stomech 
Pump. Attach 4 feet of India- nibbov tubing 
to a stomach tube, fill both with water by 
simply dipping it in tbo liquid, end first, then 
compre^ing the clastic tube between the 
thumb and finger to keep tbo fluid from nm- 
Ding out. intrnduco tbo stomach tube down 
tbo throat <»f tbo palicut, lower tho outer end 
of the elastic tube, and the contenU of tbo 
stomach pour out os readily m if from an open 
vessel, tho rubber tube ocliug m a syphon. 
When the Hold ceases to flow, dip tho outer 
cud of tho tnbo beneath tbo surlbco of tho 
water, eWvato tho vessel cootaining it abovo 
tbo level of the patient’d nioutb, and tbo stom- 
ach is soon filled; lower ngaia tbo outer cud 
of tbo tube and the stootacb is emptied. This 
can, of course, bo repeated os often oa is ne- 
cessary. The advatitagcs claimed f«jr this 
dmplo contrivanco arc, tbut it is of speedy 
oud easy application, bus iu> valves to become 
ubitmctod or deranged, nod U far toss expen- 
sive than a stomach pump. 

6918. Cura for XTlcora Caused by 
Cyaiudo of Potassium. This subsuocc is 
used in electroplating and other arts, and 
sometimes occasions ulcers <m tbo bonds. Pro- 
tnsulpbate of iron in fine powder, ground in 
raw iinso^ oil, is recommended by a prao- 
ticol man, as tho most effectual application 
fur relieving the pain and boaiing tbo soren. 

5919. Treatment for Hydrophobia. 

First dose. 1 ounce elecampono root, l^oiled in 
1 pint milk until reduced to I pint. Second 
do!«e (to be taken 2 days after the first), li 
ounces elecampane root in 1 pint of milk, 
boUod the first. Third dos^ the same as 
the second (to be token 2 days aher) ; in all, 
3 doses. Mr. J. W. WooUton, a respectable 
citizen of Pbiladelpliio, vouches for tho above 
receipt. He says : bate known of its hev.^a 

tried in one cose, and no inconvenieoce ba.i 
been felU A friend of mine, of whom I 
obtained the receipt, knew of 30 instances 
where it was snccee^Uy given.'' Wo give 
the above for what it is worth, but we have 
no great fflith in it 

5920. Cure for Hydrophobia. Cut 
out completely tbo wounded part before the 
poison can be absorbed. It is tecommended, 
m order to do this quickly and thorou^ly, 
tbat a stick be whittled to a shape resembling 
a dog's tooth, and inserted in the wound. This 
Gupp^rrtd ^e party and renders the cutting 
moro easy and certain. This should be fol- 



lowed by cauterization* either by the nse 
of a hot iron, or some strong caustic substance. 

6921. To Hemovo the Virus in Hy- 
drophobift. Suck tho bitten part well, spit- 
ting out the fluid obtained from tho wound; 
then apply some strong nitric acid, or lunar 



caustic, and bind the ^ art up as tightly as the 
needed. 



patient can bear it. Oidy one cauterization is 



6922. Touatt’s Cure for Hydrophobia. 
TouAtt(the great horse doctor) says be boa 
been bitten eight or ten times and. always 
cured himself by rubbing nitrate of silver in 
the wound. It should bo applied as soon 
after the accident as may be. iu 6 weeks tho 
vims is disseminated through the system and 
then hope is gone. 

6923. RewentiTe of Hydrophobia. 

The production of profuse perspiration is 
sometimes of great use in preventing the bad 
effects of a bite, so it should bo tried. 

5924. Bibron'a Antidote to the Poioon 
of the Battleaaake. Iodide of potassium, 4 

f rains; corrosive sublimate, 2 grains; bromine* 
drachms. 10 drops of this mixture, diluted 
with 1 or 3 table- spoonfuls of brandy, wine* 
or whiakey, oonatitute a dose, to be repeated 
ff necesearr. It must be kept In gloss-stop- 

E ed phials, well secured, as the air will m- 
; it The salts may, in case of emerge oev, 
be first dissolved in a little water, before add- 
ing the bn>mine, as this dissolves them very 
slowly. This is a valuable romedr. Dr. 
Hammond* in speaking of the remedy* says 
tbat during a recent expedition to the Koc^y 
Mountains, be bad frequent opportunities to 
test iu efficiency. The reaolta wero satisfac- 
tory, andhe thinks that, when taken in time* it 
may be entirely depended upon in tho poison- 
ous wounds of tbo ratUosnaKe. 

6926. To Extract the PoUon from a 
Haitleenake Bite. The most direct and 
efficient means of counteracting the absorp- 
tion of the poison is suction, and this is most 
effectually done by exhausting a cupping- 
glass over the wound. The cupping-glass 
must be applied as soon after the inju^ as 
possible, tm kept exhausted until all danger 
has passed. It has been proved that the bites 
of Vipers* both oti man and animals, were ren- 
dered entirely harmless by the application of 
tbcRO glasses. 

592$. Cure for Snake Bites. Ae many 

os dOOO persons die onnuolly in British India 
and Burmob, from tbo effects of snake bites. 
Tbo Inspector of Police to the Bengal Govern- 
ment reports that of 039 coses in which am- 
monia was freely administered, 703 vie time 
have recovered, and in the cured instances, 
t)io remedy was not adminUtered till about 3i 
hours after tbo attack, on the average. In the 
fatal coses, tbo corresponding dnration of time 
was Ai hours. 

5927. To Cure the Stinga of Honaeta^ 
*WAaps, Bees, and Spidera. Swelling may 
instantly bo arroRted by au application of 
eqnal parts common salt and bicarbonate of 
SMu, oissolved in warm water, and well rub- 
bed in on the place bitten or stnng. (See also 
No. 5929.) 

5928. Cure for Stings of Wasps, Ac, 
Hub tho part affected with a mixture of 1 part 
spirits of hartshorn and 2 paru olive oil. 

5929. To Cure the Bites of Insects. 
DUsolve 1 ounce borax in 1 pint water that 
has been bulled and allowed to cool. Instead 
of plain water, distilled rose-water, eider, or 
orange-flower water is more pleasant The 
bites am to be dabbed with the eolation aa 
long as there is any irritation. For be^ or 
wasps' stings tho borax Bolntion may be made 
of twice the above strength. 

5930. To Core Poisoning by Foiaon 
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I77, Oak, or Sumach. Bathe the poi- 
soned partthorougblj' with hot water, without 
snap. TThea dry, paint the plare liber^ly, 2 
to 4 times a day. with a feather dipped In 
strung tincturo of lobelia, Aroid bnnginz 
the tinctaro in contact with any fresh wo ana 
or excoriation. 

5931. B^medy fbr Poiaon Ivy, dtc. 
la BO mo coses, whero lobelia (sea iast receipt) 
does Dot succeed ouickly, an application, in a 
similar manner, of fluid extract tf gelsetninnm 
sempervirens (yellow jessamine) will rarely 
foil to care. Both of those are excellent 
remedies, generally acting liko magic. 

5933. PemArks on Poiaon Ivy, Ac* 
Poison ivy. <tc., act tctj differently upon 
different people. Some people are entirety 
proof ogamst its effects, and can, with im- 
panity, rub it on without any 111 effect. 
Others are poisoned by rimple contact with 
clothing that has tonched it. This differenea 
of Ausccptibill tj to the poison seems to apply 
equally to the remedies, as what will care ono 
person baa little or no effect on another. 

5933. ApplicatioBi for PolMm Ivy. 
Various applications have been used for toe 
same ])urposc ; bathing tho parts with a dccoc* 
tion of hemlock bonghs, or of oak leaves ; or 



T ables of Weights, Mea- 

SXLP6S, &C. The following tables 
have been compiled for the purpoeo of oidiog 
the reader to determine with facilUr. the 
relative values of different weights and tnca- 
an res; and to fnmisb in a convenient group a 
mass of voluablo infonnation that would 
otherwise havo to be sought for in a naniber 
of volnmes not easy of access. Most of the 
tables havo been mode expressly for this 
work, and all of them have been carefnily 
recalcntated, revised, and corrected by acorn* 
petent mathematician. 

6935. Avoirdupois Weight U em* 
ployed for weighing all good^ except tbo»e 
for which Troy or Apothecaries weight ore 
used. The ton is subdivided into hundred* 
weight?, qnarters, pounds, ounces aod 
drachms. (Sea Ao. 6031.) Some goc^s are 
sold br the hundred* weight of 100 pounds, 
instead of the hundred* weight (c^.) of 113 
ponndi ; a ton composed of w hundreds 
would then contain only 3000 ponods. The 
pound avoirdupois consists or 7000 Troy 
ns. The drachm avoirdupois is therefore 
.34375 Troy grains. The standard avoirdu* 



& 

ffhs, or of oak leaves ; or poia pound of the Qnited States is the weight 
wnh a tablo-spoonful of copperas (sulphate of of 37.7015 cnbio inebea of distilled water, at 
iron) in a small tea-cupful of boiUng water; 39.83^ Pahi., the barometer iMing at 30 inches, 
or painting over with fresh lime-water; or 
rubuiug wet salt on the poisoned part ; or 
Uatbiog the parts affected freely with aplrit of 
nitre. If tho blisters be broken, 10 as to 
allow tbo nitre to penetrate, more than a sin- 
gle application is rarely necessary. It 
scarcely bo p(»6$ible to fail in finding, in one 
or other of the remedies here giveo, a meana 
of euro suited to the party affected. 

5939. Decimal Equivalenta of Ibi., qra., and cwt. 



Too. Cvt. On. Lbs. 

1 s 20 s K) s 2,240 =» 
1 s 4 s U2 s 

Is 28 s 

1 s 



Os. 
35,840 «. 
1.792 s 
448 s 
16 = 
I s 



Dr. 
573,440 
28,672 
7,168 
256 
16 



6936. Equivalent# of Avoirdupoii 
in Troy Weight 



qra 


lbs 


ovt. 


qri. 


Ibe. ewL 


qrt. 


[ba owt 


qro. 


Iba cwi. 1 


0 


04= 


S.0044 


1 


0= 


S.26 


2 


Os 


S.5 


3 


<h 


S.75 


0 


1 


.0089 


1 


1 


.2589 


2 


1 


.5089 


3 


1 


.7589 


0 


2 


.0178 


1 


2 


.2678 


2 


2 


A178 


3 


2 


.7678 


0 


3 


.0268 


1 


3 


.2763 


2 


3 


.5268 


3 


3 


.7768 


0 


4 


.0357 


1 


4 


.2867 


2 


4 


.5357 


3 


4 


.7857 


0 


5 


.0446 


1 


5 


.2946 


2 


5 


.5446 


3 


5 


.7946 


0 


6 


.0535 


1 


6 


.3035 


2 


6 


.5535 i 


3 


6 


.8035 


0 


7 


.0625 


1 


7 


.3125 


2 


7 


.5625 


3 


7 


.8125 


0 


6 


.0714 


1 


8 


.3214 


2 


8 


.6714 


3 


6 


.0214 


0 


9 


.0803 


1 


9 




2 


9 


.5803 


3 


9 


.8303 


0 


10 


.0692 


1 


10 


.3392 


2 


10 


.5892 


3 


10 


.8392 


0 


11 


.0982 


1 


11 


.3482 


2 


11 


.5982 


3 


11 


.8482 


0 


12 


.1071 


1 


12 


.3571 


2 


12 


6 on 


3 


12 


.8571 


0 


13 


.1160 


1 


13 


.3660 


2 


13 


.6160 


3 


13 


.6660 


0 


14 


.125 


1 


14 


.375 


2 


14 


.62S 


3 


14 


.875 


0 


15 


.1339 


1 


15 


.3639 


2 


15 


.6339 


3 


15 


.8839 


0 


16 


.1420 


1 


16 


.3929 


2 


16 


.6429 


3 


16 


8929 


0 


17 


.1518 


1 


17 


.4018 


2 


17 


.6518 


3 


17 


.9018 


0 


Id 


.2607 


1 


18 


.4107 


9 


1$ 


.6607 


3 


16 


.9107 


0 


19 


.1696 


1 


19 


.4196 


2 


19 


.6696 


3 


19 


.9196 


0 


20 


.1786 


1 


20 


.4286 


2 


20 


.6786 


3 


20 


.9286 


0 


21 


.1875 


1 


21 


.4375 


2 


21 


.6875 


3 


21 


.9375 


0 


22 


.1964 


1 


22 


.4464 


2 


22 


.6964 


3 


22 


.9464 


0 


23 


.2054 


1 


23 


.4554 


2 


23 


.7054 


3 


23 


.9554 


0 

1 


24 


.2143 


1 


24 


.4643 


2 


24 


.7143 


3 


24 


.9643 


u 


25 




1 


25 


.47J2 


2 


25 


.7232 


3 


25 


.9732 


1 9 


26 


.2321 


t 




.41^1 


2 


26 


.7391 


3 


26 


.9621 


t 0 


27 


.2411 


1 1 


27 


.4911 


2 


27 


.7411 


3 


27 


.9911 



5940. Decimal Equivalent# of Pound# and Ounce#. 



Of. 


lb. 


os. 

1 


lb. 


os. 


lb. 


os. 

1 


lb. 


os. 


lb. 


t 


.015625 


3 


.1076 


61 


.40025 


10 


625 


131 


.84375 




.03125 


31 


.21875 


7 


.4375 


101 


.65625 


14 


.875 


t 


.046875 


4 


.25 


71 


.46075 


11 


i .6075 


HI 


.90625 


1 


.0625 


41 


.28125 


8 


.5 


m 


i .7X875 


15 


.0375 


u 


.09375 


5 


.3125 


61 


.53125 


12 


, .75 


151 


.96075 


s 


.125 


31 


.34375 


9 


.5625 


121 


1 .78125 


16 


1. 




.15625 


6 


.375 


91 


.59375 


I 13 


.612S 







fdnpole. 




Lba. 


Os. 


Dwt. 


Qroifii. 


1 Ton 


55 


2922 


2 


13 


8 


1 Cwt. 




146 


1 


6 


16 


1 Qr. 




34 


0 


6 


16 


1 Lh. 




1 


2 


11 


16 


1 O2. 








18 


5i 


1 Dr. 


B 






1 


3H 



6937. Value of Avoirdupoi# Weight 
in Apothecaries Measure. 

f\ /3 1 

1 ponnd s 15 2 53.3622 

1 ounce s 7 40.8351 

5938. Value of Avoirdupois in Apo- 
thecaries Weight. 

▲▼olrdixpoU. Apotbecsrles. 

ft § 3 3 Or. 

1 pound =12 4 2 0 

I ounce = 7 0 17i 

1 drachms 1 7H 

In the new British PbarmacepcBia the weight# 
are expressed in pounds, ounces, and grain# 
avoirdupois. (6c0 No. 6081.) 

5941. Avoirdupois Weight Ezpres#ed 

in Grams. 

OrttQA. 

1,015,9:18.84 = 1.016 MiJJiera 
50,796.94 = 5.080Myriagrama 
12,609.23 = 1.270 Myriagraraa 
453.54 =4.535 Hecto^ams 
28.34 = 2.834 Dekagrams 
1.77 



AvoirCnpoli. 
ITon = 
ICwt = 
1 Quarter = 
1 Pound = 
1 Ounce — 
1 Drachma? 



5949. Troy Weight is used by jewelers 
for weighing gold, silver, ^latina, and ^all 

oti 

Troy cuitaios 5.760 j^aios. 



8 recioue'' stones^ except tho Siomond; and is 
le weight adopted by the mint. Tbe pound 



Peasd. OunoM. V«oo7w«l#hts. OraiAS. 

1 s 12 = 240 = 5760 

1 8s 20 = 480 

1 = 24 

1 

6943. DUmond Weight. Diamonds 
are weighed by a separate method ; tbe carat, 
egnivalent to 3.2 gfains Troy, is thus subdi- 
vided. 

Carat Orolos. Parts. Trep Onlns. 

1 s 4 = 16 = 3.2 

1 = 4 = .8 

1 = .2 

6944* Troy Weight Compared with 

Avoirdupois. 

Trof. Arolrditpots. 

Os. Pr. 

1 Pound = 13 2.55 

t Oimce = 1 2.55 

1 Dwt = 0.877 

9945. SquivBlents of Troy in Apothe- 

caries Weight. 

D07. ApotnsCArlsf. 



ft 

1 Pound = 1 
1 Ounce = 

1 Dwt. = 

1 Groin = 



3 

0 

0 



3 

0 

0 

1 



0 

4 

1 



6948. Troy Weight Ezpreseed in 



Troj. 

1 Ponnd 
1 Ounce 
1 Dwt. 

1 Grain 
6947. A 



Ttoy 

woiihL 



1 # 

Atm, 

lea. 

ldr*m. 

Ugiotas 



CK3 



OZODU. 

= 373.202, or 3.732 Heotograms 
s 31.100, or 3.110 DekAgnun# 
= 1.555 

= .0648, or 6. 48 Centi grama . 

.pprosunate Valuee of Troy 
m Metrical Weight. 



Weight. 

1 hflnimniniii 
yi kilo#. 8s SOOgromt. 

USgrezae. 

sagveas. 

igTmffij. 

Igzam, 



1(948. AMt^vris Gold Weights. The 
richnee# or pnnty of gold is expressed in 
carats. Pnie gold ia spoken of as containiug 



1 declsTtm. 



— 1 

= .soo <* 

— •• 

s .33 •* 

s« .i -• 

s .1 cable 

ee&dffietrfL 
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24 carats, of 12 grajod each^ and anj sample 
contaiaing 12, lo, 22, or anf other number of 
parts of pure gold, in 24 parts, is said to be of 
so many carats doe. In the process of assaj- 
tng ffold, the real qnantitj taken is yei7 
small, generally 6 or 12 gruns; and this is 
tanned the assay poand. It is nominallj 
aabdlTidod into 24 carats, and each carat into 
4 assay (mins, and each grain into quarters. 
When the assay pound is only 6 grains, the 
anarter of the assay grain will only weigh the 
^ of a min; hence the most accurate system 
w weighing must be adopted. 



5949. Aasayer^a Silyer Weights. The 

richness or punty ofiilver is either expressed 
in pennyweights or twW« Iq the first 
case, it is supposed lb at the mass of silrer to 
be examined consists of 12 equal parts, called 
pennyweight; so that if on ingot weighs an 
ounce, each of the parts will be -jV of an 
ounce. Hence, if tho mass of eilrer be pure, 
it is called eilrer of 12 pennyweights; if it 
contain tV of its weight of alloy, it is called 
silver of 11 pennyweights ; if of its 
weight be alloy, it is called silver of 10 penny* 
weights; and so on in proportion for other 

S ualities. It must be observed here, that 
le assayers mve the name pennyweight to a 
weight eqnal to 24 real grains, which must 
not bo confounded with their ideal weights. 
The assayer's grmns are called fine grains. 
An ingot of fine silver, or silver of 12 penny* 
weights, contains, then, 288 fine grains; if 
this ingot contain rkt of alloy, it is eaid 
to bo silver of 11 pennyweighteand 23 grains; 
if it contain ylr of alloy, it is said to bo 
1 1 penny weights, 20 grains, ^c. The purity 
of Hiivor is DOW more {Vcquently expressed in 
T Ain. which admits of greater accuracy. 

0950. Table for Converting Troy into 
Avoirdupoia Weigfit. 

Atefrd«p«U 



Troy 



Oan««^ Orftln*. 



Tro 



1 


a 




1 421 ! 


7 = 


7 297* 


2 


s 




2 65 1 


8 » 


6 340 


3 






3 1274 


9 = 


9 382* 


4 






4 170 


10 a 


) 10 42S 


5 


ss 




5 2124 


a = 


: 12 30 


6 


— 




6 255 


12 = 


: 13 724 


175Trov 


* ounces are eq 


ual to 192 avoirdupois. 


Troy. 




ATotrdupotB. ] 


Troy. 


Avolrdupoia 


ft> 




ft 


Oi. Gr 


ft 


ft Os. Gr. 


1 




0 


13 724 


18 = 


14 12 430 


2 


3= 


1 


10 145 


19 = 


15 10 65 


3 


mSm 


2 


7 2174 


20 = 


16 7 137* 


4 




3 


4 290 


30 » 


24 10 425 


5 




4 


I 3624 


40 = 


32 14 275 


6 


— 


4 


14 435 


50 = 


41 2 125 


7 


SS 


5 


12 70 


60 ^ 


49 6 412* 


8 


— 


6 


9 1424 


70 — 


57 9 262* 


9 




7 


6 215 


60 c- 


6$ 13 112* 


10 


— 


6 


3 2874 


90 = 


74 0 400 


U 


— 


9 


0 360 


100 = 


82 4 250 


12 




9 


13 4324 


175 = 


144 0 0 


13 




10 


11 67* 


200 = 


164 9 62* 


14 


— 


11 


8 140 


300 « 


246 13 312* 


15 




12 


5 212* 


400 = 


329 2 125 


16 


9 


13 


2 285 


500 » 


411 6 375 


17 


Ss 


13 


15 3574 


1000 = 


822 13 312* 



5051. Apothecaries Weight is a eob- 
diviGi<m of tho Troy pound into onneoe, 
drachms, scruples, and grains. It is used in 
compounding medicines , and is the officinal 
standard of uie n. 8. Pbannacopmia. 
lb 3 3 3 Grs. 

1^12 = 9C^288 s 07G0 
1 8 := 24 S= 480 

1 » 3 = 60 

1 = 20 
1 



5959. Apothecaiies W^ht Compared 
with Avoirdupois weight. 

Apoihtcuie*. ATOlrdvpw 

Ot. l>e* 

1 Poand ^ 13 2.G5 

1 Ounce = 1 1.55 

1 Drachm = 2.19 

1 Scruple »• 0.73 

5953. Apothecaries Weight Compared 
with Troy Weight. 



apotbecuiAA. 

1 Pound 
1 Onoce 
1 Drachm 
1 Scruple 



Troy. 
Lb. Os. 
1 0 
1 



l>wt. 

0 

0 

2 



Or. 

0 

0 

12 

20 



5954. value of Apothecaries Weight 
in Apothecanes ICeasure. 



Weight 
1 Pound 
1 Ounce 
1 Drachm 
1 Scruple 
1 Grain 



/s 

12 

1 

0 

0 

0 



/3 

5 
0 
1 
0 
0 



7.2238 
^.6020 
3.2002 
21 .0667 
1.0533 



1 Poand 
1 Ounce 
I Drachm 
t Scruple 
I Grain 



5955. Apothecaries Weight Sxpressed 

in Orams. 

SS9 3.732 Hectograms 

= 3.110 Dekagrainit 

= 3.887 Grams 

Ss 1.296 

A 6.4 Centigrams. 

5966. Apothecaries, or wine Uea* 
sure, is the gwon of liquid measure divided 
into pints, Quid ounces, fluid drachms, and 
minim.4. The minim being equivalent to one 
drop of water. The symbols or abbreviations 
used in this table will be found explained in 
No. 5904. In all the tables of comparison be* 
tween apothecaries meoenre and avoirdupois or 
other weights, the basis assumed is the weight 
of a cubic inch of water at a temperatore of 
39.83^ Pabr., the barometer being at 30 
inches, and is equivalent to 2.52.&S Troy 

G uo. A ffrain measure is the capacity or 
t i»f a grain of water weighed at lU maxi* 
mum dem^ity ; a grun measure of any fluid, 
therefore, weighs more or less than a grain, 
according os lU specific gravity Is greater or 
less than water at standard temperature. 

c»9t. 0. /5 /3 

1 a 8 » 128 » 1024 = 

1 » 16 = 128 s 

1 » 8 b 

1 = 



61440 = 231 
7680 = 28.875 
a 1.6047 
^ .2256 

» .0376 



5957. Graduated 
Fluid Xeaaures. Fluids 
are measured by means of 
glass veeseU having a grad- 
uated scale engraved on 
tbeir ^ee. Thoso aro of 
different capacities, to mea* 
sure 6 ounces, 2 ounces, i 
ounce and 1 drachm re* 
spectively ; the scale of 
cooh being graduated to re- 
present Coe aliquot parts 
of their respective capoci* 
ties. 




GO 


3 54 










7 




— 


65 


6 






49 


6 




1 


40 


i 




— 


32 


3 




— 


34 


2 

% 




— 


15 


U 


3 


E 


lj 





Ko. 1 roDreaents an 8>oance measure 




figures on the left of the graduated scale do* 
note ounces, and those on the right, drachms; 
the first ounce being divided into quarters of 
2 drachms each. Nu. 2 is a 2-oonce me^ure, 
the first balf-onncQ being divided into 
drachms. Nus. 3 and 4 are 1 ounce and 1 
drachm measures respectively; the former is 
gloated in drachms, tbe first of which is 
divided into halves ; the latter is marked in 
divisions of 5 minims each. 

5956. Relative Value of TJ. 8. Apoth^ 
caries and British Imperial Measure. 
{SeeJ^o. 6031.) 

U. B. Imperial 

Uruiurc. yittit. Pl.ov PT.dr. KlAlm* 

1 GAJlon — .83311 Imp. GaJloD, »r. S U 3 Hai 

I ^nt ~ .^311 Pmt. or. 10 fi 17.B0 

I FI. Oft. - 1.04US ** ROz., or, 1 a laoT 

iRDr. - LM13S ** Fl.Dr., or, 1 

1 Ui&im - LM13S Mioin. or. IM 

5969. Apothecaries Measure Expressed 

in Litres. 



1 Gallon sw 

1 Pint = 

I Fluid onnee ss 
1 Fluid drachm = 
1 Minim ss 



3.78515 Litres. 
4,73143 Decilitres 
2.95715 Centilitres 
3,60644 Millilitres 
.06160 






6960. Value of Apothecaries Measure 
in Avoirdupois Weight. 

1 Goljuu s 8.332698 Pounds 

I Pint = 1.041587 Pounds 

1 Fluid Ounce = 1.041587 Ounces 

5961. Value of Apothecaries Measure 
in Troy Weight. 



Apotaocsrlei 
Uttcare. 

X Gallon ar 
1 Pint = 

1 Fluid Ounce = 
1 Flnid Drachm = 
1 Minim = 



Troy Weight. 

Lb«. Ob. Dwi. OrtlnB. 



10 

I 



1 

3 



10 

3 

16 

2 



8.88 

19.11 

23.69 

0.96 

.95 



5962. Value of Apothecaries Measure 
in Apothecaries Weight. 

Measure. tb $ 3 3 Grains Grains 

1 Gallon 8 10 1 4 0 8.88 a 58328.886 
I Pint s 1311U.11S 7291.1107 

1 Fluid ounce 7 1 15.69 » 455.6944 

1 Fluid drachm = 2 16.96 = 56.9618 

I Minim .9493 

6963* Miscellaneous Measures and 
their Equivalents. 

Tea-spoonfhl aboflt 1 fl. drachm. 



M 



4t 



H 



it 



4$ 

it 



2 
4 

2 fl. ounces. 
4 
8 
8 

I fl. drachm. 
1 dr. (Troy). 
10 



44 






it 

U 



Dessert 
Table 

TTine-glassfhl. 

Tea- cupful *' 

Breoklast-cupful “ 

Tumblerful " 

Thimbleful " 

Pinch (of leaves and flowers) ** 

Handfal “ ** 

5964* Signs and Abbreviations TTsed 

In Medical Prescriptions. 

Recipe Take 

aa Ana Of each 

Jb Libra Pound 

? TlDcia Ounce 

3 Drachma Drachm 

3) Srmpnlu'^ Si'TUple 

Cong. . . . Con gi u G alio n 

0 Octariii'. Pint 

Fluid Uncia Fluid Ouaco 

/3 Fluid Drachma Fluid Drachm 

"7 Minimum * Minim 

Chart. . . . Cbartul a Small paper 

U<»cb Coihlear Spuumul 

Collyr. . .Coijyrium ....Eye- water 

Decot. ..Dei!iictum Decoction 

Fiat ifakc 

Garg Gargarysma Gitfgle 

Gr. Gran urn Grain 

Gtt ..... Gntta •.«*••••****«* .Drop 

Haust. . . Haustoa Draught 

Infns.. ..Infusum lUfUSlOQ 

M Misco 
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Mass Masaa Maaa 

MUl Miatura. Mixture 

Pulr Pulvia Powder 

<2* S Quaututn S officit.S a fficient Quantity 

8 Signs, Tfrite 

8. 8 SemU Half 

5965. StreTigth of Doses at Ih^f^rent 
The following gradations for doses of 
me^cioes apportioned to the age of the 
patient were originally drawn up by Gaubios. 

of a full dose. 

(t 
ii 

a 

it 
ii 
it 
a 



a 

tt 
ii 

Dr. Young giTea the following rimple for* 
muia: For cuildren under 12 years, the doses 
of naost medicines moat be dimini^ed ia the 
proportioa of the age to the age increased by 
12. Thus, at 2 years, the dose will be ^ of 



Under 4 year ^ 


ii 


1 


ii 


it 


2 years 


il 


3 


it 


u 


4 


a 


if 


7 


rr 


ii 


14 


ii 


ii 


20 


it 


Above 21 


"the 


if 


63 


\ 


it 


77 


ii 


ii 


100 


ii 



that for an adult, vii: 



2 + 12=f 

Sex. temperament, constitutioual etrength, 
and the habits and idioayuerasiee of indirid- 
uals, must be taken into account Kor doei 
the same rule apply to all medicines. Calo* 
mel. for Instance, is generally borne better by 
children than by adults; while opium afihcts 
them more powerfully, and requires the dote 
to be diminished considerably m low that in* 
dlcated abore. 

6966. Liquid Keaeure. This is used 
for all liquids which are sold by measure. The 
United otates Qorerument standard g^on 
adopted by the Treasury Department in 163S 
has a capacity of 231 cubic iucbes, and cou 
tains 56,372.2 troy grains of distilled water 
at 36.83^ Fahr., uie temperature of iu max 
IXQum density. 

GtL QuarU. Ants. QUls. 

1 s 4 » 8 » 32 s 

1 » 2 » 6 s 

1 a 4 s 

1 s 

A Barrel con tuns 

A Tleroo “ 

A Puncheon '' 2 tierces, or 

A Hogshead *'2 barrels, or 

A Pipe *'2 hogsheads, or 126 

A Tun ''2 pipes, or 252 

6967. Liquid Meamira Comparec 
with Apothaearies ICeaaure. I^e galloi 
ud pint are tbo same iu both measures, i 
liquid gill contains 4 fluid ounces, or 32 floic 
drachms, or 1920 xuiuims. 



Cubic 
231 
57.75 
28.675 
7.2175 
31 i gallons 
42 

64 “ 

63 " 

ii 

a 



8. Liquid 
Meaaure 



Pint. 
0 
I 



OiLI 

2.66 

2.66 

3.33 

0.83 



6968. Relative Value of V. 

Measure in Snglish Imperial 
U. 8Utc0. ImpertsJ. 

1 Gallon SB .$3311 gal., or 3 
I Quart .83311 qt., nr 
1 Pint = .83311 pt., or 
1 Gill s .63311 gill, or 
5969. Liqttid Meaaure 

Litres. 

1 Gallon B= 3.78S148 

1 Quart =i 0.46267 

1 Pint = 4.73143 

1 Gill = 1.18286 

5970. Dry Measure. The Wtncbest^ 
bushel, formerly used in England, contaiue 
2150.42 cubic inches; this was supeneded i 
1826 by Che Imperial bushel of 2218.U 
inches, or 80 ponncls of distilled water at 



Litres 

Decilitres 



44 

ii 



Fahr., tbo barometer at 30 inchea In 
the United States, the T7incbester bushel of 
2150.42 inches has been generally adopted, 
which bolds 77.627413 pounds of distilled 
water at 3983® Fahr., the temperature of its 
maximum density, and 30 inches barometrio 
pressure. In New York the bushel is de- 
clared to contain 80 pounds distilled water at 
its maximum density, under the mean pres* 
sure of the atmosphere at the level or the 
sea. This would make the New York bushel 
contain 2216.126 cubic inches, aomewbat less 
than the ImMrial bushel, owing to the differ* 
ent standard of temperature of the water. 
The email measure’^ used in the markets 
should contaio 2 quarts, or i peck* 

Qurt«r. StoMl*. qiurr^ Pimt. ^W©1e?h«. 

1 = 8 ^ 32 = 256 = 512 s 17203.36 
\ s:z 4 != 32 = 64 = 2150.42 
I 6 = 16 = 537.605 

1 = 2 = €7i^OO 

1 = 33.000 

5971* D>7 Measure expraased in Litres. 
1 Bn^el = £.23661 Litres 

1 Peck = 8.60915 

1 Quart as 1.10114 

I Pint = .55057 

5979. Relative Value of TJoited States 
Dry Mesksure and Imperial Dry Measure. 

1 Quarter = .96945 quarter, or 7 3 0 .36 

1 Bushel = .96945 bushel, or 3 1 6.04 

IPeck a .96945 peck, or 1 7.51 

1 Quart = .24236 gaUoo, or 1.94 

1 Pint ss .96945 pint, or .97 

5973. Weight of a Barrel of Varioua 
Articles. Some things which are sold by 
weight or measure are also sold bv the Barrel 
the quantity being different for different arti* 
clea The weights are here given. For rice 
600 pounds. Flour, 196 ponads. Powder 2S 
pounda Cora, as bought and sold ia Ecu* 
tacky, Tennessee, Ac., 5 bushels of shelled 
corn. As bought and sold at New Orleans, a 
flour-barrel ftiU of cars. Potatoes, as sold in 
New York, a barrel contains 2J bushels. Pork, 
a barrel is 200 pounds, diiUnguhhcd in qualitv 
by ''clear,” "mess,” "prime.” A banel of 
beef 18 the same weight. 
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5976. Lon^ Meaaure Rzpreased iu 

Metres. 

MetMs. 

1 HHe = 1609.30634 = 1.609 kilometres 
1 Furlongs 201.16329 = 2.012 Hectometres 
1 Rod — 5.02908 = 5.029 Metres 

1 Yard = .91438 = 9.144 Decimetres 

1 Foot = .30479 = 3.048 Decimetres 

1 Inch = .02539 = 2.539 Centimetres 



5977. Compara- 
tive Beale of Inches 
in French Metres. 

Inchsa MlUlmeiMe. 




5976. Value of 
Inches and Feet in 
French Metres. 



Ischftl. 







.00317 


h 


ss 


.00475 


i 




.00635 


h 


— 


.00794 


i 




,00952 


h 


— 


.01111 


i 




.01269 


A 




.01428 


i 




.01586 


H 


— 


.01745 


i 




.01904 


H 


— 


.02063 


4 




.02221 




— 


.02379 


1 


— 


.02539 


2 




.05079 


3 


— 


.07819 


4 




.10159 


5 


ss 


.12609 


6 




.15239 


7 


— 


.17779 


6 




.20319 


9 


B 


.22859 


10 




.25390 


U 


S 


.27039 


12 


S 




PMt. 

2 




.U0958 


3 


as 


.91438 


4 


8 


1.21010 


5 




1.52395 


6 


— 


1.C2874 


7 


B 


2.13353 


6 


B 


2.4:M32 


9 


B 


2.74311 


10 


B 


3.04791 


11 




3.35270 


12 


3 


3.GS750 



5974. Weight of a Bushel of Various 
Oommoditlei. The term bushel is also ap- 
plied to a certain arbitrary weight varying 
with different articles. Wheat, beans, pota- 
toes, and clover seed, 60 pounds to the bushel. 
Corn, rye, flax-seed, ana onions, 56 pounds. 
Com on the cob, 70 pounds. Buckwheat, 52 
pounds. Barley, 46 pounds. Hemp seed. 44 
nouods. Timothy seed, 45 pounds. Castor 
oeans, 46 pounds. Oot^ 35 pounds. Bran, 
20 pounds. Blue grass se^, 14 pounds. 

6975. Lineal or Long Measure. The 
Btaudard of liueor measuromeDU, by which 
all measures of capacity are also 
derived from the length of a Mndulum vibra- 
ting seconds in a vacuum. This, in the lati- 
tude of London, is equal to 39.1393 inches, 
and in the City Hall of New York, 39.1012 
inches. 

By Bcientifio persons, parts of an inch are 
repr^aled by a decimal fraction, but for me- 
cbaolcal purges the inch is divided into a 
half, quarters and eighths. 

Ml^vorinfc R«4t. ftL 

1 = 6 = 320 « 1760 S= SQ80 — exm 

l=40=s220 = 660s= 7920 

1 = 54 = 164 == 198 

I ^ 3 36 

1 =» 12 



5979. DeeimAl Equivalents of Fractional 
Farts of an Inch. 

Pftft 4 of 



Dedfluif. 

.U3125 

.06250 

.09375 

.12500 

.15625 

.18750 

.21875 

.25000 

.28125 

.31250 

.34375 

.37500 

.ioeasy 

.43750 

.46875 






.5 



5980, 
i 1 line. 

5981. 



oa Inch. Decimals. 

= ^ .53125 

» 1^ .56250 

= A -59375 

= 4 .62500 

= A .65625 

= .68750 

= A -71875 

= 4 .75000 

= A -78125 

= A .81250 

= U .84375 

= t .87500 

= A .93750 

=E= il .96875 

PendiHum Measure. 



Pirti «f 
in Inota, 

14 

if 

i 



6 points 



12 lines = 1 inch. 

Shoemakers* Measures. No. 1 
ia 4^ inches in leugth, and every succeeding 
nemberia ^inch. There are 28 divisioua, in 
two aeries of numbera, vis.: from 1 to 13 and 
1 tol5. 
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5982. Square or Superficial Measure. 

ACK. r^e«. Y«rd9. ruehe*. 

1 ^ 4 » 16U = 4,840 = 43,560 = 6,272,640 
1 ^ 40 =» 1,210 — 10,390 = 1,568,160 
1 = 30i = 272^ — 39,204 

1 = 0 ^ 1,296 

I = 144 

5983. Square Measure in Square Metres. 

1 Acre = 4046.66700 %<i. meCres =9 40.46667 Are* 



I Bood = ion .66675 
X Pole = 25.29167 

1 Vtfd = .83600 

t Toot = .00380 

1 Inch = .000646 



= 10.11667 •• 

= 35.29167 C«oMr«« 
= .83609 

= 9.369 HilUAret 
=■ .0645 *• 



5987. To Find the Square Surface or 
Area of a Circle. Square the radius (half 
the diameter), and multiply that by 3.14159; 
for small calculations 3f is nearly the same as 
3.14159. Thus, to find the area of a circle 
whose diameter is S feet: The radius is 4 
feet, this sqnar^ is 16; then 16 times 3.14159 
is 50.265 square feet. If the diameter Is 8 
inches, the area would be 50.265 square inches. 



5988. Table Showing the Square 
Inches Contained in a C&cle from Ten 
to Sewenty-Three Inches in Diameter. 



BreadOi 
ia ladM*. 



5934. Government Land Measure. 

A Township — 30 seutious, each a mile square. 
A Scclit>n — 640 acres. A Quarter Section, 
half a mile square — lOO acres. Au Eighth 
Section, half a mile long, north and south, 
and a quarter of a mile wide — 80 acres. A 
Sixteenth Section, a quarter of a mile square 
— 40 acres. The Sections aro oil onoibered 
one to thirty ‘SIX, commencing at the northeast 
corner, thus: 




3 


2 


10 


11 


15 


14 


1 

22 1 


23 


27 


26 


34 


35 




Ansofs I 
fJfXAi Foot! 

.0206 

.0417 

.0625 

.0834 

.1042 

.125 

.1469 

.1667 

.1875 

.2064 

.2292 

.25 

.2703 

.2916 

.3125 

.3334 

.3542 

.376 

.3953 

.4167 

.4375 

.4563 

.4792 

A 



Breadth 

inlDchea. 



13 

10 * 

11 

U* 

11 * 

n* 



Are* of a 
ZisealFoot. 

.5203 

A416 

A625 

A833 

A042 

.6458 

.6667 

.6875 

.7084 

.7292 

.75 

.7703 

•7917 

A125 

.8334 

.8542 

A75 

A959 

.9167 

.9375 

A5S3 

.9792 



Tbe Secii<»n< aro alF dirided m quarters, 
which are named by the cardinal points, as ia 
sectioii 1. The quarters nro divided ia the 

AQAiiQ way. 

•Sc bool seodoQ. 



Example. To find tbe square fbet in a 
board 14 i feet long sad 9^ incaes wide. 

Tbe decimal in tbe table opposite 9i inches 
U .7708 

Hulitplyby 14 1 

30832 

7708 

3854 



•School Seodoa. Answer 11.1766 feet, 

Or about Hi feeU 

5985. Decimal Equivalents of the Divisions of a Foot 



fS; .00521 
i .01041 
.01562 
i .02083 

S 0312.5 
^.03646 
i .04166 
.04687 
i .05208 
^ 05729 
( .06250 
H0C771 
{ .07292 
H .07813 



.Ofi.133 

.088o4 

.09374 

.09896 

.10410 

.10937 

.11A58: 

.11979 

.12500 

.13020 

.13541 

.14062 

.14583 

.15104 

.15625 

.16146 



.16666 

.17187 

.17707 

.18223 

.18750 

.19270 

.IP71H 

.20312 

.20832 

.21353 

.21K74 

.22916 

.23437 

.23958 

.24479 



.25 

.25521 

.26041 

.26562 

.27083 

.27604 

.2812.5 

.23646 

.29166 

.29687 

.30203 

.30729 

.31250 

.31771 

.32292 

.35«13 



.33333 

.33354 

.34774 

,34896 

.35416 

.:sttr7 

.36979 

.37500 

.38020 

.33541 

..79062 

.39583 

.40104 

.40625 

.41146 



.41666 

,42187 

.42707 

.43228 

.43759 

.44270 

.44791 

.45312 

.45633 

.46354 

.4687b 

.47396 

,47916 

.48437 

.48968 

.49479 



,5 

.50521 

.51041 

,51562 

.52083 

.52604 

.53125 

.53646 

.54166 

.54687 

.55208 

.55729 

.56250 

.56771 

.57292 

.57813 



.58333 

.58854 

.59374 

A9695 

.60416 

.60937 

.61458 

.61979 

.62500 

!e^i 

.64062: 

.64583! 

.65104 

.65625 

.66146 



.60660 

.67187 

.67707 

.68223 

.68750 

.69270 

.69791 

.70312 

.70833 

.71353 

.71874 

.72395 

.72916 

.73437 

.73958 

,74479 



.75 

.75521 

.76041 

,76562 

.77083 

.77604 

.76125 

.78646 

.70166 

.79687 

.80208 

.80729 

.8U250 

.81771 

.82292 

.82813 



.83333 

.83854 

.84374 

.84895 < 

.85416 

.85937 

.86458 

A6979 

.87500 

.86020 

.88541 

.89062 

.89583 

.90104 

.90625 

.91146 



.916661 

,92187 

.92708 

.93229 

.93750 

.94270 

.94791 1 

.953121 

.95833 

.96354 

.96875. 

.97395 

.97916 

.98407 

.98958 

.99479 



Te use the above table— suppose it la re- 
quired to 6nd what decimal of a foot is equiT- 
ment to 6 inches — look for the column headed 
8, and the dguroa at tbe top of that oolumu, 
.66666, is tbe decimal required. Ag^, to dnd 
tbe decimal of a foot equal to iDChea. look 
in the column under figure 5, run the finger 
down that colnmn until it is level with the 
I (marked on tbo left side of the table); the 
fibres .47916 give the decimal required. 

O086. To Find the ^uare Feet in 
Boards. Multiply the decimal in the table, 
corresponding to tbe width of the board, by 
the length 01 tbe board in feet. 



Diometar 
of Clrcie. 


Square 

Xnchea. 


IHaiaat4sr 
of Circle. 


Sqoaia 

Ischea. 


10 


78.54 


42 


1368.50 


11 


95.03 


43 


1452.20 


12 


113.10 


44 


1520.53 


13 


132,73 


45 


1590.43 


14 


153.94 


46 


1661.91 


15 


176.71 


47 


1736,00 


16 


201.06 


48 


1809.56 


17 


226.93 


49 


1865.74 


18 


254.47 


50 


1963.50 


19 


283.r4 


51 


2042.82 


20 


314.16 


52 


2123.72 


21 


346.36 


53 


2206.19 


22 


360.13 


54 


2290.23 


23 


415.47 


55 


2375.83 


24 


452.39 


66 


2463.00 


25 


490.68 


57 


2551.76 


26 


530.93 


58 


2642.00 


27 


572A6 


59 


2734.00 


28 


615.75 


60 


2827.44 


29 


660.20 


61 


2922.47 


30 


706.86 


62 


3019.00 


31 


754.77 


63 


3117.25 


32 


604.25 


64 


3217.00 


33 


^.30 


65 


3318.31 


34 


907.92 


06 


3421.20 


35 


962.00 


67 


3526.66 


36 


1017.88 


68 


3661.69 


37 


1076.20 


69 


3739.29 


38 


1134.00 


70 


3848.46 


39 


1194.60 


71 


3959.20 


40 


1256.64 


72 


4071,51 


41 


1320.26 


73 


4165.40 



The area may also l>o obtained by multiply- 
ing the squaro of the diameter by .7854. This 
method is deduced from the first 000 , and ia 
founded OD tbe fact that tbe square of any 
number is always 4 times as much as the 
square of half tho number. Ia tho fint 
methwl tbo ra<lius or half diamc/cr i.s Id l>e 
squared, and multiplied by 3.14159; in Ibo 
sticemd, tbe whole iliarHetar is squarod, which 
will result in just 4 times as much os tho 
anuaro of the radiiw; tho multiplier must 
bo thereforo the fourth part of 3,14150, or 
.7854. 

5989. To Find the Area of a Paral- 
lelogram or Square. Multiply the length 
of one Mde by tho perpend irnlar n eight 

5990. To Find the Area 01 a Tri- 
angle. Multiply tUu base by I the perpen- 
dicular height. 6r, to find tbe area from three 
sides given, from tbo half sum of the three 
mdoa subtract each side separately ; mviltiply 
tbe half sum and tbo three remaindora to- 
gether, and the square rout of tho product 
will be the area. 

6991. To Find the Area of a Trape* 
Boid« Multiply the eum of tho twn prinOlpl 
aides by i the perpendicular height. 

5992. To J^d the Area of a Sector 
of a Circle. Multiply tbe radius of the cir- 
cle by i the arc of the sector. 

5(^. To Find the Area of a Segment 
of a C^:^e. Find the area of a sector of a 
circle having the sAiUd are, and deduct the 
triangle formed between the two radii and the 
chord of the arc. 

5994. Oloth Moaoujot used for measur- 
ing dry goods. 

Yard. QUOfUH. Kllii. Inches. 

1 4 = 16 = 36 

1 » 4 s 9 

1 = 2i 

The height of horses is measured by tbe 

hand” or4 inches. 

5995. Guntez^s Chain. This is the 



QU0H4H. 

4 = 

1 = 
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measure noeraUj adopted m iaod eurvepng, 
ia H2 7arda in length, and contains 100 tiiLks, 
each link, coDaequeatl7 being 7.92 inches 
long. The length of the chain was fixed at 
22 7ards, becanso a eqaare whose side ia 22 
jarda (1 cb^) contains exactlj-^V acre; in 
other words, a rectangalar plot of gronod 1 
chain in width and 10 chalna in length con^ 
taina an acre. dO chaine make 1 mile in 
length ; and, con9Muentl7, a square mile 
contains 640 acres. For amreTicg and laying 
out plots and building tots, a chain of 60 feet, 
or one of 25 feet (the mnal frontage of a lot) 
is usnallj emplo7od by surreyora. 

6996, CuDio or Solid Ueaeurement. 

Tird. FMt. iAch«a. 

1 = 27 = 46,666 

I = 1,728 

6997. American Cord- Wood Meaaure, 

Timber is measured by the ton of SO onbio 
feet of round, or 40 oubio feet of hewn tim* 
her. Cord- wood is measured by the cord, 
which conniftts of a pile 6 lineal feet long and 
4 feet high; and, as the wood is reckoned to 
be 4 feet in length, contains 128 cubic feet. 
A stick of cord' wood should measare 4 feet 4 
inches from cad to end, to compensate for the 
slope or beril of the cut, and provide for an 
equivalent of 4 feet of solid wood. The con* 
tents of each lineal foot of tho length of the 
pile ia called a cord foot, atui contains one- 
eighth part of a cord, or 16 cubic feet. A 
New York load of wood is one* third of a 
cord. 

A shipping ton contains 42 cubic feet. 

Also, the cubic foot being considered unity, 
or 1. n, cyDuder I fi<it itv diameter and I foot 
in b'ngth a® 

A sphere I foot in diameter s .r>236. 

A cone L font in diameter at tho base and 
I f(M>t in height s 

5998. Cubic hfeaaure in Cubic fiCetrea. 

1 Yard a .76460 Cubic Metros 

I Foot = 28.01486 Oubio Decimetres 

L Inch s 16.3860 1 Cubic Contimotres 

5999. Table of Solid Feet reduced to 

Solid Inches. 



Feet. 


iDchee. 


Feet. iQOhes. 


Feet 


lochee. 


2« 


® 3456 


35a 


s 00480 


6 »U7504 


3 


5184 


36 


62208 


C9 


119232 


4 


0912 


37 


03936 


70 


120960 


5 


6640 


38 


65664 


71 


122668 


6 


10368 


39 


67392 


72 


124416 


7 


12096 


40 


09120 


73 


126144 


8 


13824 


41 


70848 


74 


127872 


9 


15552 1 


42 


7257$ 


75 


129600 


10 


17280 


43 


74304 


76 


131S» 


11 


19008 


44 


70032 


77 


133056 


12 


20736 


45 


77760 


78 


134784 , 


13 


22464 


46 


79488 


79 


136512 


14 


24192 


47 


81216 


80 


138240 


IS 


25920 


48 


62944 


81 


139068 


16 


27648 


49 


84672 


82 


141696 


17 


29376 


50 


66400 


83 


143424 


18 


31104 


51 


88128 


84 


145152 


19 


32832 


52 


89956 


85 


146880 : 


20 


345C0 


53 


91584 


86 


148608 : 


21 


36288 


54 


93312 


87 


150336 1 


22 


38C16 


55 


95040 


88 


152064 


23 


39744 


56 


96768 


89 


153792 


24 


41472 


57 


98496 


90 


155520 


25 


43200 


58 


100224 


91 


157248 


26 


44928 


59 


101952 


92 


158976 


27 


46656 


60 


103()80 


93 


160704 


2A 


48:iRi 


61 


10^408 


04 


162432 


29 


50112 


62 


107136 


96 


164160 


30 


51840 


C3 


106804 


90 


165868 


31 


53568 


64 


110592 


97 


167616 


32 


55296 


65 


112320 


98 


169344 


33 


57021 


66 


111018 


99 


171073 


34 


58752 


67 


115776 


100 


172800 



22 cubic feet. To be 
measured in wall. 



1 ) feet long, 
la inches wide, 
12 high, 



6000. bleasureinent of Stone and 

Brick«Wor^ 

1 Perch, Mason^ or Quarrymen's Measure. 

f = feet To be 

Y> ** hi^ y ^ measured in wall. 

f = 1 

12 '' high ) (be measored in pile. 

1 cubic yard = 3 feetxS feetx3 feet = 27 
cubic feet The cubic yard has become the 
standard for all cootract work of late yean. 
Stone walls lees than 16 inches thick count 
as if 16 inches thick to mason ; over 16 inches 
thick, each inch addltioual is measured. 
Number of Bricks rcquire<t in Walls /or each 
i^uare Foot of Face of Wall. 

T^kkBCM of w%'X TliH W»U. 

4 inches 7b 24 inches 46 

8 " \r> 28 521 

12 221 32 " 60 

16 ;M) 36 •' 674 

20 “ 374 42 *' 75 

Cubic yard s 600 bricks In wall. 

Perch (22 cubic feet) = GOO bricks in walL 

To pave 1 yard on flat requires 41 bricky 

*• 1 edge •' 66 " 

6001. To Find the Cubical Contents 
of a Cylinder. Fiud tho area of ibo circular 
end. tkA directed in No. 6007, and then multi- 
ply tbo area bv tbo length of tho cylinder; 
tbo product will bo tbo cubical cooteut. The 
same denumioation of meosuremont must bo 
adhered to throughout the calculation, as, if 
the diameter or area is in ineben, tbo loDj^b 
moat bo in inches. Thus : to find tbo cubical 
content of a cylinder 8 inches io diamoter 
and 3 foot Ions; wo find in No. G987 that the 
area of a circle 6 inches in diameter is 50.265 
square lochos; multiply this by 36 inchos(3 
foot reduced to inches, the same donomisatioo 
48 tho given diamotcr), end tbo product is 
1809.54 cubic inches, or 1 foot, 81.54 cubic 
inches. 

6003. Table of Spherical OoBtentSi 
dho. This tablo shows tbo relative propor- 
tions between the diameter, surface, and 
capacity (or eobical contents) of spbores. 



DlsBotera 




Bartsete. 



3.141 

12.567 

28.274 

50J265 

78A40 

314.159 

706.9 

1256.6 

1963.5 



5026. 






.523 

4.188 

14.137 

33.51 

65.45 

523.6 

1767.1 

4189. 

8181. 

14137. 

33510. 



6003. To Find the Cubical Contaate 
of Span or Other Bound Timber. If 
the spar or timber were the samo thickness 
throagh its entire length, the diameter of all 
parts would be the same, end one menaure- 
ment would suffice to obtain the correct 
diameter; its cubical contents could then bo 
found in the same way as for a cylinder ; but 
this is hardly ever the case, as me thickness 
or ^ameter is diffbrent in every part. If the 
spar tapers regularly from one end to ^c 
other, measure tho diameter at each end, odd 



the two measorements together, and divido 
their sum by 2; this willgivo the average 
diameter. A piece of timber of irrezular 
thickness must be measured in portions, 
each portion extencling aa fnr m tbo taperiDg 
is regular, and tbo contents of tho different 
poitions ^ded togc^er to get Uie uouUsuIb 
of the whole. Having obtamed tho correct 
diameter In inches, look for it in the next 
tabu, and opposite it, iu tbo next column to 



tba right, will bo the contents is feet of 1 
foot of timber In length ; multiply this by tbe 
length of the timber in feet, and tho result 
wiU be tho contents of the whole. 

Thus, to find tho con ten U of a 10* foot log 
whoso average diameter is found to be 134 
(that is, 13.51 inches, wo 5nd tbo figures os 
ibo next right hand column in tho tab) o are 
.90; Ibis means that a log 1 foot long nud 134 
mehes in diameter contains .99 or of a 
cubic fooL Multiply this .99 by 16, the 
length of tbo log in feet, and we get 15.84, or 
about 15{ cubio leet, which is the contents of 
tbe whole log. 

About 10 per cent, should bo deducted 
from tho results given in the table whou 
toll U charged on rafts of spars or logs, for 
tbo reason that many sticks of timber taper 
suddenly, and others arc unequal in diameter 
whou tho averago is taken. 

BUmetn Gontcuta. 
loebei. Ifootlong. 

4.12 
4.28 

4.43 
4.59 

4.75 
4.91 
5.07 
5.24 
5.41 
5.56 

5.76 

5.94 

6.12 

6.31 

6.49 
6.68 
6.87 
7.or 
7.27 
7.47 
7.67 
7-68 
6.09 
6.30 
8.51 

40. 8.T3 

40.5 8.95 

41. 9.17 

42. 9.61 
10.08 
10.555 

1.044 
1.541 

2.049 
2.566 

3.095 
3.635 
4.186 

14.747 
15.320 
15.904 
16.499 
27.104 

I i 3.98 , 57. 17.720 

6001. Capacity of Cubical Boxes. A 
box I foot acu 1 inch eaoh way, i, e., length, 
breadth, and depth, will contain 1 standard 



DUmeter 

l&chce. 


Centente. | 
1 footlODg. 


BUmctce 

loebee. 


4. 


.0872 


27.5 


5. 


.137 


28. 


6. 


.196 


28.5 


7. 


.267 


29 


7-5 


.31 


29.5 


8. 


J55 


30. 


8A 


.39 


30.5 


9. 


.44 


31. 


9.5 


.40 


31.5 


10. 


.55 


32. 


10.5 


.00 


32.5 


11. 


.66 


33. 


IIA 


.72 


33.5 


12. 


.79 


34. 


12.5 


.65 


34.5 


13. 


.92 


35. 


133 


.09 


35.5 


14. 


1.07 


36. 


14.5 


1.15 


36.5 


15. 


1.23 


37, 


15.5 


1.31 


37.5 


16. 


1.40 


38. 


16.5 


' 1.48 


38.5 


17. 


1.56 


39. 


173 


1.67 


39.5 


18. 
IA A 


1.77 

t hn 


40. 

Afi A 


iOfO 


leOf 


4VeS> 


10. 


1.97 


41. 


19.5 


2.07 


42. 


20. 


2.18 


43. 


20.5 


2.20 


44. 


21. 


2.40 


45. 


21.5 


2.52 


46. 


22. 


2.C4 


47. 


22.5 


2.76 


48. 


23. 


2.89 


49. 


23.5 


3.11 


50. 


24. 


3.14 


51. 


24A 


3.27 


52. 


25. 


3.41 


53. 


2SA 


3A5 


54. 


26. 


3.69 


55. 


2C.5 


' 3X3 


56. 


27. 


1 3.98 . 


57. 




bushel. 

FMi 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 



lnoh««. 

1 

4i 

6* 

6i 

IChV 

114 

4 

2 

3 

4 



Bub els. 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 
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6005. Capaci^ of Boxes of DiJIbrent 

Dlmensiona. A iiox 4 i'tell iccbes long, 
Qud U feet 4 iocbcQ in width, an<! feet 4 
inches in depth, will contoiL 20 bushels. The 
dimensdnns of a cylinder cuntaining 1 Uoiled 
states standard Unshel are IHi inches inside 
diameter, and 8 inches deep. A box 24 inche 
by 10 inches square, and 2o inctee deep 
eoncoin a barref, 5 UiishoU. A hot 24 
inchoa by IG inchcH square, and 1 1 inches deep, 
will contain a buif barrel. A bos 24 inches 
by 11.2 inches square, and 8 inchca deep, will 
contain 1 bushel. A bos 12 iuebos by U.2 
inches Muare, and 8 inches deep, will cimtain 
i bu*<bcl. A bos 8 inche.s by 6.4 (uches 
square, and 8 inches deep, will contain 1 peck. 
A box 8 inches by 8 inches saizoro, and 4.2 
inches deep, will contain 1 galiun. A box? 
inches by 6 inches square, and 4.8 inches 
dorp, will <*ontain I A bos 4 inches 

by 4 inches sipian', uiul 4.2 inches deep, will 
cuiilmii I ([iiart. 

6006. To Find the Amount of Lum* 
her any will DCako. Find the length 
of lUo Irir iu ihe left-hand ooUimn of the next 
Table; then tm lUn tun of the page lind the 
diameter, and under ih« Kamc will be foand 
the quantity oflumber the log will moke; oal* 
fulaU'd fur any length frertn 10 to 25 feet, and 
for nny diameter from 12 to 44 icchea. 

TahU Showinij (he yumher of Feet 



fiolar year consists of 365 days, 5 hours, 48 
minotes, and 49 seconds; this excess orer 
365 ^ys, nearly C hours, or i day, is allowed 
to accumolato through each 4 years, and pro- 
vided for every fourth, or leap year, by adding 
1 day to February ; bnt as this is ^ding a 
trifle too much, every 400 years one leap year 
is omitted, and this occurs when the year is 
divisihie by 400 without remainder. 

In the year 1582. tho fact was observed by 
Popo Gregory 211! that, in cooseqaeocs of 
this discrcpaocT not harlDg been taken into 
account since the commoDcemeDt of tho Jn- 
lian system (see JS^>. 6064), the tiiio time 
exceeaed tho time as then reckoned by 10 
days ; and therefore ordered tho lltb of 
March to be accounted the 21st. The Pope's 
edict was generally observed by the nations 
subject to bis auuority, bnt tho Protest^t 
countries continued the use of the Jnlian 
reckoning. This gave riso to the two inodes 
of computation still fonad in Europe, called 
the old stylo and new style. Tho latter was 
adopted in England in 1752, by making the 
Ut of September Ibo 12th. 

Whenever tbo date of tho year is dirisble 
by 4 wiUiOQt remainder, Februaiy has 29 
days, and that year is called Bissextile. 



of IneJh Board «h a Loij of Timber. 
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Dltaeter la IncbM. 



SiM 

22 


1 


13 

1 


14 


I 


1 


17 


18 


: 19 


1 20 


1 


22 


2:1 


24 


23 1 


26 


27 


28 


10 


40 


1 61 


72 


89 


99 


116 


133 


IfiO 


175 


Too 


209 




252 


isr 


313 


342 


363 


A V 

II 


54 


67 


70 


98 


109 


127 


147 


105 


102 


200 


2:(0 




273 


315 


144 


377 


400 


a a 

12 


59 


731 


66 


107 


UO 


139 


160 


180 


210 


228 


251 


2«l 


303 


344 


375 


411 


436 


13 


64 


70 


93 
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120 


150 ; 


171 


195 


227 


247 


272 


306 


328 


373 


408 


4^ 


473 


14 


69 


85 


100 


125 


130 


162 


187 


210 


245 


2G6 


292 


330 


153 


40L 


410 


479 


509 


15 


74 


01 


107 


134 


149 


173 


200 


225 


262 


285 


313 


3.53 


379 


430 


469 


514 


545 


16 


79 


07 


114 


142 


159 


185 


213 


240 


280 


304 


334 


377 


404 


4.10 


500 


548 


582 


17 


64 


103 


122 


151 


168 


106 


227 


255 


297 


32:1 


355 


400 


420 


487 


5.11, 


582 


618 


18 


89 


109 


129 


IBO 


178 


208 


240 


270 


315 


342 


376' 


424 


454 


516 


562! 


616 


ebi 


19 


93 


116 


1.16 


169 


188 


219 


253, 


285 


332 


361 


307 


447 


480 


545 


594 


650 


692 


20 


98 


122 


141 


178 


193 


232 


2G7I 


300 


350 


380' 


413 


470 


5(» 


573 


625 


684 


728 


21 


103 


128 


150 


187 


208 


241 


280 


315 


368 


3D9 


439 


495 


510 


603 


656; 

1 


719 


764 


22 


108 


134 


157 


106 


218 


255 


203 


130 




418 


460 


518 


555 


631 


688 


753 


800 


23 


U3 


140 


164 


2a5 


228 


266 


307, 


345 


403 


437 


480 


542, 


571! 


659 


719 


787 


837 


24 


118 


146 


172 


214 


238 


278 


320 


360 


420 


456 


501 


566 


606 


688 


750 


821 


873 


25 


123 


152 


179 


223 


248 


289 


ai3 


375 


418 


475 


5221 


589 


6.11! 


717 


781 


806 


910 




DlaioeWr ia Inches. 



20 i 30 



10 

11 

12 

13 

14 

15 
115 
17 

10 

21) 

21 

22 

2.3 

24 

25 



381 

411) 

437 

495 

5:53 

571 

m 

OiT 

6H5 

7X1 

701 

800 

8;W 

87H 

l)U 

352 



411 

451 

40:5 

534 

57.5 

615 

1m7 

608 

731) 

780 

8(53 

oni 

045 

1027 



31 

4 T 4 

48S 

532 

576 

m 

m 

710 

IOi> 

700 



32 

40') 
500 
552 
59^ 
644 
60t) 
T36 
7d2 
S24 
343 j 874 
0'?0 
060 
101-2 



33:^ 

032 

970 



1 



102ia0.=id 
lO(i5iU04 
ilOO ! 1 till) 



33 

m 

539 

5aa 

637 

686 

735 

724 

633 

682 

931 

980 

1029 
,1078 
U'27 
1170 
1 12‘25 



34 



500 

5.30 
000 
a50 
70U 

7.30 
600 
850 
900 
050 

10OO 

lOoO 

1100 



35 



36 ; 3T ‘ 38 • 30 I 40 



41 



42 



547 

602 

6Ti7 

712 

766 

P24 

870 

031 

965 

1U40 

lOOTi 

iir>o 

1204 



ll.V) 1259 



1200 

1250 



1314 

1369 



577 

034 

602 

750 

807 

80.5 

923 

980 

1038 

109b 

U52 

1210 

1208 

13-22 

1380 

1438 



044 

708 

772 

630 

901 

da5 

1029 

tool 

1158 

im 

1287 

1351 

1415 

1480 

1544; 

1608 



660 

734 

601 

868 

934 

loot 

1068 

1131 

1201 

1268 

13.^5 

1401 

1466 

1535; 

1601 

1668 



;W' 

770 

840: 

910j 

960 

1050 

1120 

U90 

1200 : 

1330. 
1400 
1470 k 
1540! 
1610; 
1680 
175A 



752 

828 

003 

976 

1003 

1129 

1204 

1279 

1:154 

1430 

I5a5 

ir>60 

1655; 

i7:ioi 

14061 

1881 



795 

674 



840 

924 



961 1007 
1033,1091 



1113 

1192 

1272 

1351 

1431 



1175 

1259 

1343 

1427 

loll 



151011.595 
1590 1679 
16G9 1763 
1749 1647 
1931 
1908 2015 
1987 *2099 



43 

"iri 

969 

1046 

1135 

1222 

1309 

1396 

1484 

1571 

11658 

,1745 

1833 

1920 

2007 

2U94 

2182 



44 



925 

1017 

nio 

1203 

I2!» 

1366 

1460 

1573 

1665 

1758, 

1650 



6007. Keaaure of Timu. 

X.OB*r 

Hmmlil Wttk& Otib af»ntL Mfantc*. e«c<ndh 

I = 4 = 26 = 672 40,320 = 2419,200 

1 = 7 ss 166 = 10,060 ^ 004,800 

1 = 24 = 1.440 = 86,400 

1 = 60 = 3,600 

1 m 

The year of 365 days is divided into 12 
calendar months, 7 of which hare 31 days; 4 
have 30 days; and I, February, 28 days. The 



6008. Table Showing the Number of 
Bays from any Bate in One hConth to 
the Same Bate in any Other Month. 



From To 



.fftAuarv. 
F«by, . . . 

AprU 

M»7 

Uuns.... 
July... .. 
lAOfUSt.. 

Se^. ... 
Oi^ber. 

Nov 

Dso 



« 

s 


1 
N j 


1 

, 

a 

a 


ii 


>» 

a 


• 

•-k 


, , 
>> 1 
9 1 

1 


I 


a 

£ 


t 


i 

SQ 


1 


365, 


ail 


69 


00! 


IQO' 


16V 


161 


i2L2 


243 


373 


904 ' 


324 


334 


36(^ 


28 


69 


89 


120 


ilSOllSl 


212 


242 


.27 » 


30.8 


306 


337 


,3S6 


31 


61 


92. 


122 


>1S9 


184 


214 


246 


27.5 


375 


806 


994 


966 


30 


611 


92 


129 


US 


I83r^l4 


244 


246 


,2761904396 


966 


81' 


61 


92 


123 


1163 


1184 


2141 


214 


|2<6 


1273 


,904 


334 


363 


9Q 


61 


92 


11221163 


1831 


184 


^15 


249274 


904 


396 


966 


31 


6a 


92 


128 


;153 


166 


194 


.212 


243 


278 


904 


;SS4 


966 


31 


61 


92 


122 




;i69 


IBl 


212 


242 


278 


903 


IS34966 


90 


61 


91 


92 


.123 


1611182 


212 


[249 273 


''.904 


.;S96 


865 


81 


61 


fil 


1 92 


.120 


i.Ul 


181 


21 s 


.249 


1:279 


i'904 


;884 


865 


3(1 


91 


I 62} 9Q 


1121 


181 


182 


1 212 24S 


1274 


!904 


395 


366 



Example: How many days from tho 2d of 
February to the 2d of August T Look for 
February at the left band, ana August at the 
top, in the angle is 181. In leap year, add 
one day if February be included. 

6000. Table Showing Bifibrence of 
Time at IS o’clock (Noon) at New York. 

Ksv York. .. 



Ssn Pneeijoo. 



.12.00 H. 
.U.40 A. U. 

u.ia •• 

.U.OT 


BoBtcik 12.19 p. U. 


w • * • * silEAA 

PortlAod iai6 '* 

1 Londoa 4.56 ** 


.10.66 *« 
&46 »' 
.10.66 - 
.11.49 '* 
.11.98 
.11.26 ** 


?mt- 8.05 - 

Borne 6.46 

ConiteaUnopla. 6.41 ** 

Vienna 6.00 

8t. Petonbnrg. .6.57 * ' 
Pekin, nl^bt. . .12.40 a. w. 



6010. Nautical Mea- 

sure. 

9tml Cljole. 1 >srvm. Loagoat. 0 «o. Mltoe. 

1 s 360 s 7200 s 21600 

1 S 20 S 60 

is 3 

Tho gen graph! ml or nautical mile, accord* 
ing U» Urandis Ik oquivalont to 1.153 statuto 
miles; this would give 2029.3 yards to tb» 
nautical niil<‘, (19.18 sutiuu milos to the dc« 
grve, uod abi>ut 24.9U5 milcn for tho earth's 
equatorial circumference. According to oo«r 
of the very best autboritics, Cbarobcrs* Ency 
clop(edia, the nauticol mile contains 2029 
yards; on this bivkis, aclcgreo would measuro 
about 69.17 statute mi Ion, and tho earth’s cir- 
cumference about 24.001 statute miles. A 
great circle of tho earth is an imaginary line 
or belt BO drawn nuiiul tbo earth as to divide 
it into .two equal parts or hemispheres ; the 
equator and the ecliptio are great circles. In 
navigation, sailors measure depth of sound- 
ings and short dititances by the fathom of 6 
feet, and tho cabU-Unffth of 120 fathoms. 

6011. Nautical Time. The hour of the 
day or night is noted on board a ship by 
1, 2, 3, Ac.f np to 6 bells. The 12 bourn 
tween midni^t and noon, or noon and mid- 
night, are divided into 3 portions of 8 bcUs 
each, the duration ot time IU tween belle being 
half an hour. i)urmg the course of each 12 
hours, the same number of strokes of the bell 
will necessarily be used to denote three diiFer* 
ent bouie or periods of time. 

* mu- Clock-Time. Clock-Hnie. dock-Tlxpe- 



1941 


1 denotes 12.30 


4.30 


8.30 




2 


ri 


1. 


5* 


0. 


2128 


3 


u 


1.30 


5.30 


9.30 


222U 


4 


a 


2. 


6. 


10. 


2:ni 


s 


a 


2.30 


e.30 


10.30 


* 


6 


if 


3. 


7. 


11. 




7 


u 


3.30 


7,30 


11.30 




8 


$4 


4. 


8. 


12. 
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J>UiB«ter 


• 


In Feet 


D«pniin 


and Inohss. 


Feet end Inchai. 



6013. Capacity of Cisterns, &c. 



2 ft. 6 in. 

3 ft 

3 ft. 6 in. 

4 a 

4 a 6 iiL 

5 ft. 

5 a 6 in. 

6 ft. 

6 ft. 6 in. 

7 ft. 

8 a 

8 aein. 

9 ft. 

9 ft. 6 in. 

10 ft. 

11 a 

12 ft. 

13 a 

14 a. 

15 ft. 

20 ft. 

25 ft. 



2 ft. 6 in. 

3 ft. 

3 a 6 in. 

4 ft. 

4 ft. 6 in. 

5 a 

5 a 6 in. 

6 a 

6 ft, 6 in. 

7 ft. 

8 a 

8 ft. 6 in. 

9 ft. 

9 a ein. 
10 ft. 

U ft, 

12 ft. 

13 ft. 

14 ft. 

15 a 

20 ft. 

25 ft. 



Knmbar 
of Wl&« 
OoUotii. 

45 

90 

158 

252 

374 

524 

732 

976 

1267 

1614 

2016 

3004 

3600 

4276 

5027 

5868 

7814 

10152 

1^1 

16111 

19818 

46992 

91770 



Fmnber of 
&or?el«. 

lA 

2f 

5 



Ho. of 



H 

4 




31 

40 1 204 176 

51H 25il 207 

64 32 240 

95H 47H 313 

lUii S7A 353 

13&i| 67H 396 

159H 79{§ 441 

93A 489 

248^ 124A 592 

322H leiX 705 

409 i 204l| 827 

^^1} 255|f 959 

6S9A 31411 1101 

149l}§ 74^1 1958 

_ 2913 4 1456} 3059 

oxMt M s c&lcatntion inroWing twelre places 
of decimals will bring it. The government 
standard, adopted os SQJBcienily correct for 
oU praotiool pnrposes, is 61.022 cnbic inches ; 
this is based on a metre of 39.36S> inohes, 
which woald moke the gram 15.432 rroioa. 
The OBAic or tmlt of weight is the weight of 
a onbio centimetre (t4t ^ & metre) of water 
at 39.83^ Fobr, and is eqaivolent to 15.434 
grmns. For post-office purposes, the i ounce 
avoirdopois is declared eoui valent to 15 grams. 
The ABS, or unit of sniiace measurement, is 
the of a square metre, or 119.6 square 
Yards. This ^stem of weights and measures 
bos not as yet come Into general use, either iu 
America or Bogiand. Its advantages are 
indispntably great for facilitating calonlation 
as well as etublishing tmiform foteniational 
standards ; but its adoption necessarily meets 
with mnoh opposition, as it overthrows not 
only all the old, arbitrary units of measure* 
meat, bnt their multiples and snbdi visions 
also. It seems so natural to halve and qu^ • 
ter, and count by the dosen, that even iu our 
decimal currency we cannot disuenso with 
the half and quarter dollar and eagle ; in fact, 
the advantage of our decimal currency can- 
not be appreciated to its full extent until the 
custom of counting by the dosen is entirely 
superseded by the decade. The doseo. 12, is 
divisible by 2, 3, 4 , and 6 ; the decade. 10, by 2 
and S only ; and, although Ibis is a matter of 
little moment a^ far as regards calculation. It 
n^es a great difference for practical sul>di- 
vision. <Ncl rooted ciiMtums are difficult to 
vrodicato, bnt there i.n no doubt that the 
duson, half, and quarter, those stumbling- 
blocks iu the way of the decimal system, will 
eventually disappear os entirely os the now 
totally obsolete eighth aod sixtoentb of a 
dollar, the M<»xican shiliing and sixpence. 

6015. Official Standard Uetr^. Tbo 
following information was lately given by 
Mr. Hiigonl. of tbo United States Coast Snr- 
v^, to the Journal of the Franklin Institute : 
“There are, in the custody of the Trensory De- 
partment, at the Office of Weights oud Mea- 
sures, the following authentic copies of the 
standard metre and kilogramme of Fmnce, 
viz. : Metre of plaUnnm. compo^ and cerU- 
ffed by Arogo; metre of steel, compared and 
certiffed by Silbermonn; kilogramme of pla- 
tinom, compared and certined by .^ogo; 
kilogrammo of brass (gilt), compared and cer- 
tifira by Silbermonn. The length of the 







luti 

1^ 

I8^f 

409} 

511}} 



1491}} 

2913} 



Ko. of 

OiUoualn 10 
iaehw Depth. 

19 

30 

44 

60 

78 

97 

122 

148 

176 

207 

240 

313 

353 

396 

441 

489 

592 

705 

827 

959 

1101 

1958 

3069 



Examplit: Suppose yon desire to ascertain 
the capacity of a cistern 4 feet 6 inches in 
diameter and 4 feet 6 inches in depth. Find 
the diameter in the left hand omtimn, and 



directly opposite yea will see that the cis- 
tern will hold 524 gallons of 231 cnbic inches 
each, eqnal to 16}f barrels, or 8}} bogebeods. 

The right hand column shows the nnmber of 
l^llons contained iu 10 inches of depth. , By 
tnia standard you may eaeily increase or 
diminish the capacity at pleasure. Thus, if 
you wish the above cistern to bold 97 gallons 
more, make it 10 inches deeper; or 194 gal- 
lons more, 20 inches deeper. 

6013. Log Lines. 1 knot 9 51.1625 
feet, or 51 tuot it + inubc.H, I fathom = 
5.11625 foot, or G toot 1} + inchc>i, estima- 
ting a milo at 61391 foot, and using a 30" 
gloss. If a 28" gloss is used, and eight di vi- 
sions, then 1 knot ^ 47 foet 0 + laches. 
1 fathom B 5 feet 11} inchas. The lino 
should bo about 150 fathoms long, having LO 
fathoms between the chip and first knot fur 
stray line. Miles X .87 s knots. Knots x 
1.15 B miles. Feet per minute x .01 = knots 
per hoar. I knot b 6082.66 foet; 1 statute 
mile = 5280 feet. 

6014. ^9 Decimal System of 

Weigltts and Heaaures. A permis^ve 

law has already been pa.ideU by the American 
and British govemments, adopting tho deci- 
mal system as applied to weights and mea- 
sures. It is substantially the same oa the 
French decimal system, and founded on nnita 
of the same value. The multiples and sub- 
divieicuii of the different units ore the same; 
Greek prefixes being used to denote the 
muiUplea, and Latin prefixes the fractional 
parte of the units. 

The Greek prefix Dbka means 10 nnits 
" Hbcto " 100 " 

KfLO " lOOO 
" “ MVBtA 10000 

The Latin prefix Dbci -fu o( ^ unit 

** " Cbnti " T*v " 

" MILL! “ " 

The fundamental unit of all the decimal 
weights and measures is the Hbtes; the 
•tandord length of which is the T jo^ ap g of a 
quadrant of the earth's meridian, equivalent 
to 39.371 inches. The unit of dry and liqmd 
measures of capacity is the Litrb, whicn is 
reW of a cubio metre, and contains 
61.028 cubic inches. These figures are os 



metro Is 29.3665 inches of the United States 
standard scale, and the kilogramme ia 15432.2 
grains, or 2 pounds, 3 ounces, 119.7 grains 
avoirdupois. There is also another metre, 
the property of the Amorican Philosophical 
Society, which is one of the twelve onginal 
metres made by the French Government, and 
was brought to this countir by Mr. Ilaaslcr, 
the originator of the United States Coast 
Survey. A comparison between this bar and 
the standard of France at the ConsetTato^ 
of Arts and Trades was m^e by Dr. P. A. r. 
Barnard, with the result that, at the tempera- 
ture of melting ice, there is no appreciable 
difference, by the most delicate moons of 
comparison, *between the platinum standard 
of the Conservatory and this iron metre." 

Tho above standard metre of 39.^^ inches 
would make the equatorial circumference ot 
the earth measure 24.854 statute miles. Bes- 
sel's calculations, given in ChambeiV Ency- 
clopedia, give the e^tqrial circamferenoe 
at 24.901^, miles. Ix this measurement be 
correct, the standard metre should be 39.371 
inches. This difference, however, is so trifiing 
that it would not be appreciable for all prac- 
tical purposes. 

6016. Decimal Iffeaaurea of Length. 
Myriametre = 10,000 metres. 

Kilometre = 1,000 metres. 

Hectometre b 100 metres. 

Dekametre = 10 metres. 

Metre b I metre. 

Decimetre b ^ metre. 

Centimetre = t4h metre. 

Millimetre 



metre, 
metre. 
1 Ji j j metre. 



6017. Value of Vetric Meaeuree of 
Length in Lon? Meaeure. 

UUss. Yds. Pt. loohet. 

Myriametre b 6 376 1 2 

Kilometre = 1093 1 11 

Hectometre b 109 1 l.i 

Dekametre = 10 2 9.71 

Metre = 1 0 3.371 

Decimetre = 3.937 

Centimetre = .304 

Fur general pu^oses, or small calculation^^ 
tbo fuliowing equivalents will be found euffi-. 
ciently accurate r 1 miUimetre is equal to ^ 
inch ; 1 centimotre is equal to } inca; 1 deci- 
metre is equal to 3 A inches; 1 metre is 
^ual to 39} inches; metre Is equal to 36 
inches ur 1 3’ard. 

6016. Value of Uetrea in Inches. 



metre Is equal to 36 



1 

2 

3 

4 

5 

6 

7 

8 
9 

1 

2 

3 

4 

5 

6 
7 
6 
9 

Pedxoetre. 

1 

2 

3 

4 
6 
6 

7 

8 
9 



Motra. 

.001 

.002 

.003 

.004 

.005 

.006 

.007 

.008 

.009 



lochom 

.03937 

.07874 

.11811 

.15748 

.loeaG 

.23622 

.27560 

.31497 

.35434 

.3937 

.7874 

1.1811 

1.5748 

I. 9685 
2.3622 
2.7559 
3.1497 
3.5434 

3.9371 

7.8742 

II. 8113 
15.7484 
19.6855 
23.6226 
27.5597 
31.4968 
35.4339 
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Value of Metres in Feet. 



F««t. 

.656 

.994 

1.312 

1.640 

1.968 

2.297 

2.625 

2.953 

3.281 

6.562 

9.843 

13.124 

16.405 

19.666 

22.967 

26.248 

29.529 



lUvea. 

3»4 



r«ct. 



1 


— 


10 


^^0 


32.81 


2 




20 


— 


65.62 


3 




30 


Ssc 


98.43 


4 




40 




131.24 


5 




50 




164.05 


6 


— 


60 


— 


196.80 


7 


s 


70 




229.67 


8 


as 


80 


SB 


202.48 


9 


a: 


90 




295.29 


n«c 

1 


iMnatrv. 

= 100 




328.1 


2 


— 


200 


s 


650.2 


3 


s 


300 




984.3 


4 


— 


400 




1312.4 


6 


— 


500 




1640.5 


6 




600 




1908.0 


r 


SK 


700 




2296,7 


9 


S 


800 


s 


2624.8 


9 


B 


900 




2952.0 






Cubic «««.«. 



KiliUitr«3, or 1>0(J0 

Hectolitre 100 

Oektvlitre 10 

Litre 1 

Decilitre 

(.’enlilitro xio 

Millilitre ,tK 



1 CQbic metre 
^ cubic metre 
10 cu. decimetres 
1 cub. ** 
h cub. " 
xio 10 CU. centunetre 
, tfhn i cu. centimetre 



Litre = 1 0 0413 

Decilitre = -841 

Centilitre = *004 

6023 s Equivaleiit of Ketric Measures 

of Capacity in XX. 8. Apothecaries 

Measure. 



The foroeoing scale may be need for any 
ether purtiua of the metrical system ; for 
instance, if millimetres be used instead of 
decimetres, the relative of feel will 

cnn»istt of the ^otne bgurett, with the decimal 

C Clint removed uuo place to the le^, to divide 
y 10, the millimetre being ^ decimetre. 
6020. Decimal Measurea of Capacity. 



Kilolitre 

Eectnlitre 

Dekalitre 

Litre 

Decilitre 

Centilitre 



Pint. 



esL PtaL I>rBeha. HlblmA 

Hectolitre == 26 3 5 6 20 

Dekalitre 2 6 2 1 20 

Litre — 2 I 6 32 

Decilitre = 3 3 3 

Centilitre = 2 42 

6024. Value of Metric Measures of 
Capaci^ in Dnperial Dry Measure. 

Bosh. Fecks. Gala. Fista. 

Kilolitre as 27 2 0 0.600 

Hectolitre = 2 3 0 0.080 

Dekalitre = 2 1.608 

Litre = 1.760 

Decilitre = >176 

6025. Value of Metric Measures of 
Capacity in Imperial Liquid Measure. 



Ksta. 

0.600 

0.080 

1.608 

1.760 

.176 



The following are approximate values, cor- 
rect enough tor rongb calcnlationa. One 
millilitro is equal to 16| groia measures of 
water ; ono centilitre is equal to 154 grain 
measures, or 3 fluid drachms ; one decilitre Is 
equal to 1,540 grain measures, or 31 fluid 
ounces; one litre Is equal to 15,406 grain 
measures, or2<^ pints; one cubic centimetre 
of water at its maximnm density weighs 16| 
grsiDS, and is } flnid drachm. 

6021. Value of Metric Measures of 
Capacity in D. S. Dry Measure. 

BoalL. PecK. qaart. Pint. 

Kilolitre » 28 1 4| 

= 2 



1.6 

1.6 

1.816 

.181 

.018 



Kilolitre 

Hectolitre 

Dekalitre 

Litre 

Decilitre 



HhdB.Gaie.Qt0. Pts. 
3 31 0 0 



Gill a. 

3.*:co 

2.432 

3.000 

.704 



6026. Decimal Measures of Surface. 

Bqu^vMpbi* <a 
S«M#« UeiJ«r«. 
irdik N 

Hectare.. 10, 000 aouare metres 2 22^ 5.76 

Are too square metres 119 6.4 

Ceotare... 1 square metre X 1.76 

6027. Decimal Weights. 

: * ^ , „ . WH*m .4 w>i»i 

I ' *"**''*• ** «tun<Uy'ifW«l*r«t 

L lti«iaa, isa«l»«m d«o«iiy> 



sillier, or Tmmvau 

Quintal 

Myriagrom 

Kuo gram or kilo. . 

Fleotogrooi 

Dokaj^m 

Oram 

Decigram 

CooUgram 

Milligram 



1,000,000 

100.000 

10.000 

1,000 

lOO 

10 

X 

jSa 

I 4^0 



I cub. metre 
1 hectolitre 
10 litres 
t litre 
1 decilitre 
10 cu. cent'rc 
1 cu. cent'ro 
/^cu. cent're 

10 cn. milm':^ 

1 on. milm'c 



Dwta. 



26?7 

267 

26 

2 



gram is equal to 15t grams; 1 dekagram 
19 eqnal to 154 grmns; 1 hectogram is 
equal to 1,54.3 grams; 1 kilogram is equal 
to 15,432 grains. 

AAAI Wnollob Wei^hta and Mea- 



nrds. Avoiraapois and Troy weight are 
exactly the same as used in the United States, 
and the tables will be found in Nos. 59QS, Ac. 
In the new British Pharmacopcoia, the weights 
are expressed in pounds, ounces, and grains, 
avoirdupois ; thus superseding the Apo^e- 
caries weight as now in use in the united 
States. The old British avoirdupois drachm 
({^ ounce or 27.344 grains) is now obsolete, 
except iu weighing silk. The new drachm is 
i ounce. ^ 



Q«]. Qoirta. Flat*. 

1 4 ^ 8 = 

1=2 = 
1 = 



The stamlard unit of this measorc is the 
gallon which is ileclorod by statute Co contain 
10 pemuds avoinlupois (70,000 Troy griuns) of 
distilled water at a temperature of Pabr., 
tho barometer being at >10 inches. The weight 
of a cubic inch of water, under the fort^going 
conditions, is 252.458 groins ; the capacities of 
the measures are therefore os follows : 
Imperial Gallon = 277.274 Cubic lochea 

“ Quart = 69.3185 

‘‘ Pint = 34.63925 

Fluid Oonce = 173200 

« Drachm = .21662 



F. 0». 


F. Dt. 




HlAlmi. 


160 = 


1280 


A 


76.800 


40 = 


320 




19.200 


20 0 


160 


— 


9.600 


1 = 


S 


s 


480 




1 


s 


60 



34.63925 

173206 

.21662 



Thus it will bo seen that there is a slight 
difleronce In weight between the English and 
Unit^ States unit of capacitr, vis.: Tbo 
cubic inch of water; the EugUsb being 
weighed at 62^ Fnbr., and tbo United States 
at 30.830. (Se6 yo. .5935.) 

6033. Imperial Measure Sizpreoeed in 

Litret. 



6028. Equivalent of Metric Weights 

in Avoirdupois Weight. 

Lb«. Os. Or. 

Millior = 2204 9 1.6 

Quintal = 220 7 4.96 

UvriagTam = 22 0 11.69 

Kilogram = 2 3 4.37 

Hectogram = 3 8.44 

Dekagram = S-64 

Gram = *56 

6028. Equivalent of Metric Weights 

in Troy Weight. 

Lm. Os. XNrta. Onlns. 

UUUer = 2677 1 19 20. 

Quintal = 267 8 11 23.6 

Uyriagrom = 26 9 5 4.77 

Kilogram = 3 8 2 12.48 

Hectogram = 3 4 6.05 

Dekagram ^ 6 10.21 

Gram = 15.43 

Decigram = 1>54 

Oeottgrom = >1^ 

6030. Eq^valent of Metric Weights 
in tX. 9. Apothecaries Weight. 



Pr. 

1.6 

4.96 

11.69 

4.37 

8.44 

5.64 

.56 



Onlns. 

20 . 

23.6 

4.77 

12.48 

6.05 

10.21 

15.43 

1.54 

.15 



1 Gallon = 

1 Quart = 

1 Pint = 

1 Flnid Ounce s 
1 Drachm = 
1 Minim = 



4.54339 Litrca 
1.13585 " 

5.C7925 Decilitres 
2.83962 Centilitres 
3.54952 Milimtree 
.05916 



Apothecaries Weight. 



6022. Value of Metric Measures of 
Oapocity in U. B. Liquid Measure. 

Gall. QubRj. PintL GUXb. 
Kilolitre = 264 0 1 1.6 

Hectolitre = 26 1 1 1.36 

Dekalitre = 2 2 1 0.136 



LbB . 

2677 

967 

26 

2 



1 ^ . Os. Dr. Ser. G». 

Millier = 2677 I 7 2 16. 

Qniutal = ^ 8 4 2 7.6 

Myriagram — 26 9 2 0 4.77 

Kilogram = 2 8 1 0 0.48 

Hectogram = 3 12 2.05 

Dekagram — 2 1 14.21 

Gram = 15.43 

Decigram = X.64 

For general purposes the following values 

are sufficiently correct: 1 milligram is 



6034. Measure of Capacity for all 

Liquids. 

r«B. BbM. st>9a. 0-i>«ru. OuarlR. rinl«. 0111*, 

10 908 4 ^ 8^969 0 1008 = 9018 = 808 < 

l 0 3 » 4 s ]96 0 5040 1008 » 4000 

1090 69 0 369 0 0040 9018 

1 0 81)4 0 198 0 963 0 1000 
1 0 4 0 0 0 93 

1 0 Is S 

1 0 4 

The gallon Is the Imperial mcosnro of 
277.274 cubic inch ee; and tho gill cental n0 5 
ounces avoirdupois of water. In addition to 
the above measures, there is the Ticrco uf 
42 gallons, and the Panebenu of 84 grvlbnis, 
6085. Comparative Value of Imperial 
Measure and D. S. Liquid Measure. 

Ii8l*t>4»l. Uniftf*! StBtcA. Ql« Rnti. QMl*. 

1 Gallon = 1.20032 Gallons, or 1 0 1 2.41 

1 Quart = 1.20032 Quarts, or 1 0 1.60 

I Pint = 1.20032 Pints, or 1 0.80 

1 Gill = 1.20032 Gille, or 1.20' 

6036. Imperial Liquid Measure Ex- 
pressed in Li^es. 

I Hogshead = 2.8U234 Hectolitres 
I Barrel = 1.43117 

1 Gallon = 4.54339 Litres 

1 Quart » 1.13585 

I Pint = 5.67925 Decilitres 

1 Gill « 1,41981 “ 



1 Qn 
1 Pjj 
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6037. Dry or Com Ueasure. 

Capnclty l» 

QaATiar, P»«ka. Qitllont. fhilo. rHlM« (nc)t«a, 

1= 8«32 = 64«612 = 17,745.536 



I = 4 s 3 B C4 s 2,S1S.192 

Is 2 = 16 = 564.048 

1 = 8 s 277.274 

I s 34.0GD 



The above capacUiesarefor^/raejsmoa.'^ure; 
tho heaped me act u res contain nearly k more, 
the hoapcil bui^bel ermtainia^ 2>'^16i cubic 
inches. 

6038. BelAtive Value of Imperial Dry 
Measure SJid 'United States Dry Me^ 
sure. 

Tinrvrial. Unlt«i| P(*C*a Qr. Su«S. fackb Qta, llfttib 

1 OuArtpr = l.flSliM Quart«rB, or 1 0 I 0 0.139 

1 Bushel = 1.03161 Buthela, or 1 0 I 0J)18 

1 Pock B 1.03161 Peeks. or 10 0.4M 

1 GsUott « i.l?6(HQuarte, or « 0.362 

IPlQt 1.03161 Plat. or !.S3| 



parts pure silver alloyed wlUi 18 parts copper. 
Tho coin treighs A Troy grams; and the 
atandard value U £3. ^ 0 "^1 pound troy; 
cou^quently 6G ehill^ga weigQ exacUy I 
pQuikd Troy. The crown, or 5 ^ilUog piece, 
the half-crown, value 2s, 6d, and the sis 
pence, are of the same standard and relative 
weights. 

w45. French Weights and Heaaupes. 
There are two systems of weights in Qse in 
Prance; the syrtdme nsuci, or old Binary' 
and the more miKleni Decimal aystem, Tho 
former is still the most used m buying and 
selling, but the decimal system is already em- 
ployed for all scientide purposes. 



6039. Relative Value of Imperial Meaaure and United States Standard 

Apothecaries Meaaure. 



1 Imp. 


Gallon 




1.20032 


OaL 

17. ft. Gallons, or 1 


Plot 

1 


Ft. 0*. 
9 


FI. Dr. 


Mloinu. 

7.66 


1 ‘ 


Pint 


— 


1.20032 


" Pints. or 


1 


3 


\ 


38.45 


1 " 
1 “ 
1 


Fluid Ounce 
Fluid Dnu?hm 
Minim 




.9fi02.V» 

.9602.56 

.960256 


“ Fluid OuBce.s, or 
" Fluid Drachms, or 
Minims. or 






7 


40.92 

57.62 

.96 



6040. Imperial Meaaure Expressed 

in Ditree. 

I Quarter = 2.90777 Hectolitres 

I Bushel s 3.6;U71 Dekalitres 

1 Peck as 9.08677 Litres 

1 GulUm * 4.54338 

1 Pint » 5.67922 Decilitres 

6041. The English Z4aat is aa English 
measure of various articles. A last of soap, 
asbos, herrings, and same other articles, is 2 
barreh. A lost of com is 10 quarters. A last 
of guii-powder, 24 baivels. A last of dax or 
foathors, 1,700 pounds. A lost of wool, 12 
sack.^. 

6042. The Scotch Pint. A Scotch pint 
oontaiaa 105 cubic incbei^, and is equal to 4 
English pints. 21^ Scotch pints make a far* 
lot of wheat. 

6043. English Wood Meaaures. 

Wood U sold in England by the stack, skid, 
quintal, billet, and bundle. A stock is 108 
solid feet, and usnaUy piled 12 feet long. 
3 feet high, and 3 feet wide. A Quintal of 
wood Is i60 lbs. A skid is a round uundle of 
sticks, 4 feet long. A ose-aotch skid girts 16 
inches. A twu-notch skid, 23 inches. A 
tbree-noteb skid, 28 inohes. A four-notch 
skid, 33 inches. A five*notch skid, 38 inches. 
A billet of wood is a bundle nf sticks 3 feat 
long, and girts 7, 10, or 14 inches, and these 
bundles sell by the score or hundred. A 
score is 20, and comes from the count by 
tally, or marks. Faggots of wood are bundles 
of bmsh, 3 feet loog, 2 feet round. A load of 
faggots is 50 bundles. 

0044. Snglish Ooinan* English 
moner is reckoned in pounds, shillings, pence 
and farthings thus symboled and relatively 
valued. 

£ t. 4. q. 

1 « CO = 240 ^ 9^ 

1 ^ 12 = 48 

1 = 4 

The farthing, or fourth part of a penny, is 
always written in the form of the faction of a 

r uuy, i)ue farthing being i penny, 2 farthings 
penny, &c. The standard sovereign is 
mtuie of 22 carats pure gold and 2 carats 
copper alloy. The coin weighs 123.274 Troy 
grains; ana the standard value of gold is 
£3, 17, 104 Troy ounce, or £46. u, 6 
Troy pound. Tho half-sovereign, or 10 shil- 
ling gold coin is of tho same standard, and 
half tho weight and valne of tho soveroij 
Thu standard shilling is composed of 




6046. French Binary Weights. Tbese 
are more or lees in common use Id France, 
but are gradually being superseded by tbe 
decimal system. 



(r»i0. Uvr«. 

I s 2 S 
1 ^ 



32 

16 

1 



Oi 

3^ 256 « 
a 128 » 

"" I » 



D«eter. 

7tV 

384 

24 

3 

1 



Of»lna. 

18,433 

9,216 

576 

72 

24 



6047. French Binary Weights Com- 
pared with Avoirdupois Weight. French 
ApothucarieH weight is tho same as tho above, 
except that the Hvro cuntuns 12 instead of 16 
onces. Tho old French grain was equivaleot 
to .620 of a Tmy grain, bat tbe new French 
grain (of 1613) is equal to .83^328 grains 
Troy. This would make the French Binary 
weight, 08 compared with Avoirdupois weight. 

Afolrdapola. 

I French Grain .HI65 Grains 

20.0765 
60.2296 
l.iO^ Ounces 
1.1023 Pounds 
2.2046 



a 



i 
1 
1 
1 
i 

6046. 



44 

$i 

$4 

U 



Denier = 

Qros s 

Once s 

Livro 

Kilogramme = 

French Biliary Weights Com- 
pared with U. 8. Apouiecaries Weight 

U*. 0». Drvi SffnplM OtaIoi 
1 



« 



it 



i1 



1 Fieiich Livio (10 os) « 1 
I 
1 
1 
1 
1 



n 

u 

•< 



4 

0 

1 



0 

0 

0 

1 



(12 os)»l 
Once = 

Gro8 = 

Denier 

Grain = 

6049. Value of French Binary insights 
in Troy Weight. 

1 French lAvre (16 os.) =1 



44 



ralo8« 

9.3941 
1 2.0456 
0 1.6371 

0 0.2296 

1 0.07& 

.6365 



1 

I 

1 

1 

1 



ii 



4i 



ii 



it 

it 



4 

C 

1 



T>^. 

1 5.184 

0 21.868 
0 1.624 

2 

20.076 

.8365 

Weights 



(12 os.) 

Once = 

Gros = 

T>«»nier = 

Grain = 

6060, Value of French 

in Grams. 

1 French Livre (16 os.) ss 4.9957 Ueotograms 
I 
I 
1 
1 
1 



14 



44 



(13 os.) = 3.7468 

Once = 3.1223 Dekagrams 

Gtos ~ 3.9028 Orauis. 

Denier = 1.3009 

Grain = .0542 



44 



44 



6051. Old French Idnear Measure. 
The former measures of length in France 
were the 

Toise ss 1.949 metres, or 6.3945 feet 
Foot (pied) = .32484 s 12.765 inches 
Inch(pouce)= .02707 « = 1.0654 

Idne (llgne)or ^ inch s .0022T>6 metre 
Tbe metre is equal to 3 ^ 11 lines i^M 
French measure. 

6069. French Decimal Weights and 

Measures. The French Orammi*. iiuc, metre 
and are, are pruci»eiy the saiui* an In tho 
American Decimal system. They arc founded 
on the samo stands^ unit, the metre; and 
therefore represent respectively tbe same 
lengths, weifpu and capacity. The measures 
of capaci^ in France are multiples and divi- 
sions of the litre, which is the measure occu- 

S icd by a kilogram {ir>434 Troy grains) ai 
Uiillcfl water at iu greatest density. It ex- 
ceeds the old Paris pinte by and is equal 
to 35 fluid ouDccH and 103 mioimt), or 1.7K08 
Imperial pint®, or Rl.O^ Engii>«h cubic inche:^. 
4^ litres make an Dupmal gallan, within 
about 12 /2‘ The following table will i^how 
tho relatioQH between the Litre and the Impe- 
rial gallon of 277,2738 cubic inches. 



i 

r 

i 


a> 

9> Q 

% 




2 "^2 ^ 


M o 


i 




i 

1 


' CO 

«>s|i 




1 

|lil 

— ^ la *3 o ffl 
“'SStS V * 


1 


pH 



6063. French Money. In France 
money is reckoned in francs and centime^f, 
The centime is the part of a franc, 5 cen- 
times being r»p resented by a sou; so that ^ 
sous are eqm valent to a franc. The same 
system of coinage is also at present in iu 
Belgium, Switserland. and Italy. 
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6054. Foreign Medicinal Weights. 

The following are divided ad our Apotheoa* 
rie^' weight: The pound of Austria weighs 
64d2.4.9 grains; Bavaria. 5556.^; Eoiland. 
5787.75; Lubeo» 5697.09 ; Nuremberg (German 
pound), 5522.96; Poland, 56^.25; Prussia, 
M 13.09; Sweden, 5498.01; Yenice (sottUe), 
4640.17. 

The division of the following differs in the 
scmple being divided iuto 24 grains : Bologna. 
5026.32; Lucca, 5162.67; Modena, 5254.61; 
Parma, 5062.35; Portug^, 5312.23; Home, 
5233.25; Spain, 5325.84; Tuscan 7, 5240.49; 
Piedmont (Turin), 5123.49. The Naples 
pound contains 54^.63 Tto^ grains; the ounce 

contains 10 drachms ; the scruple 20 grains. 

The <»ld Paris pound was divided into 16 
ounces; the scniple into 24 grains. The 
p(»uad by which dmua are weighed in Turkey 
the Tchegy. equal to 4957 grains, and la 
divided into 100 drachms, each drachm into 
16 killos, and each killo into 4 grains. 

The obolo is half a Spanish scruple ; 3 slli- 
cua make 1 obolo, and 4 gr^s a suicna. 

The commercial Mund in several countries 
differs from the ^armaceutical. The ciTil 
pound of Bavaria and mark of Yienna are 
each about avoirdupois ounces. That of 
Holland is the French kilogram, or 12 

S rains more than 2 pounds 3^ ounces avoir- 
upoU. The mark is half a kilogram. The 
Coburg commorciai pound is nearly 18 ounces 
avoirdupois. 

The unit of the British India system of 
weights is the tola, equal to 160 Troy grains. 
32 Colas are equal to 1 pound Troy. The 
mauud is equal to 100 Troy ounces. 



A^ made in the reign of Sorvins TulUns ; and 
being stamped with the heads of oxen, sheep, 
swine, Ac., was called peennia, from pecua. 
Hence ^£9, brass, is oicco put for money; 
£rarinm, for treasury, Ac. Some time after- 
wards the stamp wax changed, and on oro* 
side it bore the figure of Joona ; on t\u‘ 
other tho beak of a ship. The As orimnaliv 
weighed a |»und. but was gradually renneed, 
and in tho fir^t Puoie a*ar, Asses were coined 
of only 2 ounces in weight; in the second 
Puniowar, of only 1 ounce; and in the year 
of the city 563, of only half an ounce. The 
other brass coins were the Semissis, the 
Triens, tho Qaadrans or T^nmeios, and tbs 
ScstULS. Tbo As, in value of our money, 
about 1^ cents; the Semissis, half an As; 
Triens, one-thiid; Quad tans, or Temocius, 
one-fourth; Sextans, one-Aiitb. 

6059. Roman Silver Coins. Silver was 
drst corned iu tbo year of the city 464, five 
years before the first Pucio war ; Ui<s Impren- 
sioQS upon which were usually, on one ride, 
carriages drawn by two or four beasts, and on 
the reverse, the bead of Roma, vrith a helmet 
On Some were stamped the figure of Yictory. 
The coins of sUver were the Sestertius, Qnin- 
arias, Denarius, and CentoBsis. Sestertius, 
marked L.L.S, for libra libra semis, or by 
abbreviation H. S.» worth 24 Asses, or, in oar 
money, 3| cents; Oparin a marked Y, worth 
5 Asses, 7 1 cents ; ueoarius, marked IL, worth 
10 Asses, 154 cents; Centussis, worth 10 

Denarii, nearly $1.60. 

6060. Oold Coiitf. Gold coin 
was first stmek in the year of the city 546, in 
the second Punic war, and called Aureus. The 



6055. Foreign Money, Weighta, and Meaaurea, Compared with American. 





MONET. 


LENGTH. 


1 LIQUID. 


WEIGHT. 


Kttae 

of 

Coin. 


VftlUS Ifi 
Amsricaa 
DoUtn. 
Gold. 


Kunv 

of 

M«e- 
ttir*. ' 


Leoflh 

in 

loehM, 

B&cUsb. 


Nsms 

of 

Mosfure. 


Conteuti 

In Catrio 

Inchse. 


NttM i 

of 

Weight 


Oqqom 

AtoWU 


England 


Sovereign 


4.60 


Foot 


12 


Gallon 


2774 


A Avoird. ! 


16. 


America 


Dollar 


1.00 


Foot 


12 


Gallon 


231 


Pound 


16. 


Austria 


Florin 


.484 


Foot 


12.45 


Elmer 


3452 


Pound 


19.76 


Denmark 


Dollar 


A3 


Foot 


12.35 


Anker 


2366 


Pound 


17.65 


France 


Franc 


.19 


Metre 


39.37 


Litre 


61.028 


ElilograD 


35.28 


Holland 


Florin 


.40 


Foot 


11.14 


Anker 


2331 


Pound 


35.28 


Portugal 


Milreis 


1.12 


Foot 


12.96 


Aloude 


1040 


Pound 


16.19 


Prussia 


Dollar 


.70 


Foot 


12.36 


Elmer 


4200 


Pound 


16A1 


Russia 


Rouble 


.794 


Foot 


12 


Yeddras 


752 


Pound 


14.44 


Spain 


Dollar 


1.00 


Foot 


11.03 


Arroba 


978 


Pound 


16.23 


Sweden 






Fool 


12 


Elmer 


4704 


Pound 1 


15. 



^ ♦ ♦ • • ♦ 

The rete of eicheage^vmrtee, but the v»laa of mooey U Wkeo. revkoaiag elWer et $1.20 per onac«. 



6056, Foreign Meaauree. 

The kanua of Sweden = nearlv 2.^ litres, 
or about 4 pints 12 ounces impenal. 

Tbo polt (half konne) of Denmark ^ .9653 
litre. 

Tho arroba of Spain = 16.973 litres. 

Tbe almado of Portugal = 16.^1 litres. 

Tbo barile of Naples 43.6216 litres; of 
Rome, 58.5416 litres ; of Tuscany, 45.584 litres. 
Tbe wedfo of Russia (10 a tor or 30 Russian 

t onmhs) =: 12.29 litres, ur 21 pints 12 ounces 
24 drachms Imperial. 

Tbo moss of Wurtemburg = 1.537 litres, 
or about 3 pints 14J ounces imperial. 

6057. ttoman Money, Tbe Romans, 
tiko other ancient nations, at first had no 
coined money, but either exchanged commo- 
dities with one another, or used a certain 
weight of uuculued brass, ur other m4Ul. 
Bonce the names which Indicated certain 
plroofl of money, when coin came to 1m 
wore tho same as those whivh wvre to 
indicato weights. 

6056. Roxxum Brass Coins. Tho first 
brass coin that was used at Kumo was called 



stamps upon it were chiefly the images of the 
Bmperors. The Anrens, at first, was equal in 
value Co 25 Denarii, or 100 Sestet ; or, m our 
money, to $3.98. Soon aRerwards it was 
debase, and under the later Bmperoxs was 
worth only $3.70. Acconnts were kept in 
Sestertii and SestcrUa. Tbo Sesterdnm wa.i 
hot a coin, but a shorter expreesion of 1000 
Sestertii, or, in our money, about $40. We 
find also mentioned tbe Libra, containing 12 
OQDces of silver, worth $15, and tbe Talentnm, 
worth about $965. Besides the ordinary 
coinA there were various medals struck to 
commemorate important events, properly 
called Medollioos; for what we commonly 
term Roman medaia were tbrir current money. 

6061. Ro m Aft Meaaures of Lengtfi. 
Tho Roman measures of length or distance 
were feet, uubiis, paces, stadia, and miles. 

M. TCt. Ft 

Foot 0 0 

Cubit... - 0 0 

Passns, or Pace 0 0 

Stadium, or Furlong 0 208 

6 Stadia, or 1000 Paces.... 1 0 



0 

1 

5 

3 

0 



la. 

12 

6 

0 

0 

0 



Tbo Roman Acre contained 240 feet in 
length, and 120 iu breadth, that is, 28,800 
square feet. 

6062. Roman Vei^hta. Tho chief 
weight among tbo Romans was tho As, or 
Libra, a pound, equal in English Tro.v weight 
to 10 uODCos 18 dwt. 13 grainn; ibis Libra 
was divided into 12 partn, TJnciie (ouocei*) 
and these TJnciceinto several weights of lower 
desominaCions. 

6063. Roman Meaauree of Capacity. 
The most common measure of capacity was 
tbe AmphorA called oIpo QnadmatalorCadns, 
containing nearly 9 Englisb gallons. They 
bad also a measure called Oongius, equal to 4 
of BH Amphora, or I4 gallon English; and 
another cimed SoxtarlUH, eqnal to $ of the 
Congius, or about 14 pints. 

6064. Roman Division of Time. Rom- 
ulus is said Ui have divided the year into 19 
months, beginning with March ; xluma added 
the other 2 mouths. When Julias Cresar 
bec4une master of the State, he adjnsted tbe 
year according to the conraa of tho sun, and 
SAsigned to each month the number of days 
which it still contains. This is the famous 
Julian Tear, which continues in use to thisday 
in all Christian countries, without any varia- 
tion except that of tbe old and new style, 
occarionnu by Pope Gregory. A. n. 1682. The 
Romans divided taeir months into threo parts, 
by Calends, Nones, and Ides. Tbe 1st day 
WAS caUetl tbo Calends, the 5th day tbe Nones, 
ami tbe 13th tbe Ides; except in if arch. May, 
July, and October, when tne Nones fell on 
tbe 7tb, and tbe Ides on tbe 15th. The custom 
of dividing time into weeks wae introduced 
under the Emperors, being derived fVom tbe 
Egyptians; and the days of tbe week were 
named fi^m the planets, vii.: Dies Solis, Sun- 
day : Lnns, Monday; Martis, Tuesday; Mer- 
curi), Wednesday; Juris, Thursday; veneris, 
Friday ; Batumi, Saturday. In marking tho 
days, they counted bacK wards; thus they 
called the last day of December, Pridie Calco* 
das Januarii, or the day before the Calends of 
Januair; the 30tb day they called tbe third 
day before the Calends of January ; and so on 
through the year. In leap-year the 24th and 
25tb 4lays of f’ebmary were twth called the 6tb 
day before tbe Calends of March, and hence 
this year is called BissexHlis. day, as 
with us, was dirided into 12 hours, ond laet^ 
from six o'clock in the morning till six in tho 
evening. Tbe night was dirided into four 
watches, each consisting of three boors. The 
Romans had no clocks or watches, and tbe 
first dial is said to have been erected in Rome 
so late as 447 years alter the building of the 
city. 



6065. Scriptural Meaeure of Length* 




M. 


Tda. 


Pt 


In. ac. 


A Finger 


0 


0 


0 


0 




A Hand breadth 


0 


0 


0 


3 


IJ 


A Span 


0 


0 


0 


10 


21 


A Cubit 


0 


0 


1 


9 


21 


A Fathom 


G 


2 


1 


3 


14 


EsekieVs reed.. 


0 


3 


0 


0 


0 


Do. according to others 0 


3 


1 


11 


04 


The Measuring Line... 


0 


48 


1 


11 


0 


A Stadium or Furlong. 


0 


243 


0 


8 


0 


A Sabbatb-dar’s Journey 1216 


0 


0 


0 


The Eastern Mile 


1 


672 


0 


0 


0 


A Dav'd Journey 


33 


288 


0 


0 


0 



6066. Scriptural Liouid Measure. 

Gals. <^U. Pts. 

Tho Log 0 0 Dt 

The Firkin or Metretes....... 0 3 14 

The Hm 1 I U 

The Rath 7 2 04 

The Burner or Cor 75 8 14 
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6067. Scriptural Brr MeMUxe. 

B\uh. Fk». Ptft. 

The Cab o 0 

The Omer 0 0 5 

The 8eab U I l 

The Bphab 0 3 

The Lethech 4 0 o} 

Tho Homer 8 0 li 

6068, Scriptural Weights. 

Lb«. Os. Ihrts. Or. 

A Shekel 0 0 9 

A Manoh.. a 3 6 10 

A Talent 113 10 I 10 



1 Sendo 10 Paoli 

t Paolo s= 10 Bajochi 
6080. Prussian Money. The Prna- 
Bians count their mone7 ^ Thalers, SUher- 
groschen and lyenninga. 

I Thaler & 30 Silbergroaehen 

1 Silbergro^ben 12 Pfennings. 

The Friedrich d'or is equal to 5 Thalers 20 
SilberffToschcD. 



ilDer8T( 

6(mi. 



Prussian Weights. The Ptdb* 



sian pound is 164 ounces avoirdnpois. 
1 Cwt. ss llOPona 



” 110 Ponnda 



6069. Scriptural Money. 



ct«. 

A Gmh 2 

A Zoish 12 

A Bekah 25 

A Shekel (Silver) 50 

Golden Dane, or Dram 5 18 

A Shekel of Gold 9 00 

A Uaneh or Mina 29 50 

A Talent of Silver 1,707 00 

A Talent of Gold 27,320 00 

6070. Jewish Method of Reckoning 
Time. The day, reckoning from sunrise, 
and tho night, reckoning from sunset, were 
each divid^ into 12 equal parts, called the 
1st, 2nd, 3rd, 4th, <fec., hours. The first 
watch was from annset to the third hour of 
the night. The second, or middle watch, wad 
horn the third hour to the sixth. The third 
watch, or oook-orowing, was from the sixth 
hour to the ninth. The fourth, or momiog 
watch, was fyom the ninth hour of the night 
to sunrise. 

6071. Russian Money. In Russia, 
money h calculated in H&ubtes and Kopeks, 
the Sliver Houblu consisting of 100 E(^k8, 
and equivalent to about 79^ cents of our 
moner. 

OO'ra. Russian Weights. The Russian 
pound is 6317^ grains, or ^e weight of 25.019 
onbio Inches or water. The Pood, shout 36 
pounds. 14 ounces avoirdupois. 

6073. Russian Lineal Measure. The 
Rueeian font is the same as the American. 

t Werst 500 Sevens 

1 Sashen s 3 Arsbeens 

1 Arsheen s 2( Feet 

6074. Russian Measures of Canacitw. 



1 Shipping last = 400 Pounds 

6069. Pruseian Lineal Koasuxe. The 
Pmseian /oot is 12i inches Knglieh. 

1 Rathe « 12 Feet 

1 Foot =5 12 Inches 

I Inch = 12 Linien 

1 PadcQ S3 6 Feet 

= 41 Miles EnglUb 

6083. Prussian Measures of Capiudty. 
The Sehe^ id equal to 14 busbeld. 

I Wlspel = 24 Scheffel 

1 8cheffel & 16 ITetx 

The Pruseian liquid qav t ia equivalent to 
1.W5 litres, or nearly 25 pints American. 

6084. Money of tne Motherlands is 
reckoned in Ottilders and Cents, the guilder 
(or silver Oorin) being ahoat41 ceou of onr 
money. Tho Dueat is eq^nivalent to 5.56 
guilders, and the StNieer to 5 cents. 

6085. WeighU Used in the Kether- 
lands. The pound is 1 pound 1| ounces 
avoirdnpols. 

1 Pound = 10 Lood 

t Lood = 10 Wigti 

^^^IWigtj lOKorreU 

6086. Lineal Measure of the Nether- 
lands. Tho ell is the same as tho metre of 
America. 

IRoede » 10 ElU 



ian Marca is 7 ounces 3.16 dwt«?. Troy. 

1 Marco = 8 Onxos 

1 Onza =s 8 Ochaves 

1 Ochavo =s 72 Granos 

The quintal is equivalent to 101 4 poanda 
avoirdupois. 

1 Quintal =3 4 Arrobas 

1 Arroba = 25 Libras 

1 Qnintal Macho = 6 Arrobas 

Precious stones are weighed by the ounce 
of 4314 Troy groins. 

1 Onneo = 140 Qnilates 

1 Qnilato = 4 Granos 

6003. Spanish Measure. The 

Pie equals Hi inches, and tho Zegua H En> 
gikh miles. 

1 Estndo S3 2 Taras 

I Vara “ 3 pies 



6004. Spanish Dry Measure. 

oTiena is 12k imnerial cailons. 



The 



1 Roede 
1 Ell 

1 Palm ss Id’ Doim 

1 Dnlm = 10 Streep 

1 1^1 ss 1000 Ells or f mile Bogliab 
6087. Dry Measure of the Nether- 
lands. The Mttdde cou tains a little more 
than 9| buabcU imperial. 

1 Last = 30 Mudden 

1 Uudde S3 to Sebepei 

1 Schepel = 10 Eop 



Palm 
10 Dnim 



The Chetwert is equivalent to 5 bnueU ok 
gallons imperial. The T^hetwerick, 5{ Im* 
penal gallons. 10 Tsohetwerioki make 1 Kuhl 
or Sark. 

The ffedro consists of 34 wine gallons, and 
40 Nedroja make 1 Pass. 

6075. Austrian Money is reckoned in 
Florins and Kreuturs; tne Florin being 
equivalent to about 484 cents American. 

20 Ereutsers = 1 Zwa^aer 

60 “ 1 Florin 

2 Florins = 1 Thaler 

I Ducat =s 44 Florins 

6076. Austrian Weights. The Aus- 
trian pound is rather less than 14 pounds avoir- 
dupois. 

1 8anne = 275 Pounds 

1 Pound = 4 Tindlinge 

1 Tindiingo SB 4 Unsen 

1 Unio s 2 Loth 

6077. Austrian Linimi Measure. The 
Austrian foot measures a . *4 u^ea \ the 

is equivaient to 4{ miles. 

6078. Austrian Measures of Capaci- 
ty. Tho MuiU is DOJ in i penal bushela 

I Muth = 30 Mets 

1 Metx = G4 Moasel 

The liquid dfuv? or Kanne is ohout 24 im- 
perial piiit^, or 1.415 litred. 

6079. Roman Money. Thin was reckoned 
in PaoU and Kujochi, the latter being shout 
equal to 1 cent American. 



1 Eop 
6088. Li 
lands. Tb( 
gallons. 



^t S 30 Mudden 

(udde S3 to Scbcpel 

ichepel s 10 Eop 

^ lOMnfdtes 
Liquid Measure of the Nether- 
The Fat contains imperial 



1 Tat = 100 Eaoa 

1 Eonn m 10 Mantes 

1 Mftajte “ 10 Viogerh 

6089. Portuguese Mon^. Id Porta* 
gal. money is reckoned in ifeis. For the 
value of the coins boo No. 6055 

1 Tintem = 20 Reis 

1 Cnisado = 400 ” 

1 Mitrei := looo 

1 CoDto do rris = 1000 MUreis 

6090. Dutch Weights and Measures. 
The roDowi;)g arc the points in which Hol- 
land differs from the rest of the Kothcrlanda. 



Dutch. EogUih. 

1 Foot =lif Incfaos 

1 Ell =*27 

1 Com last =10 qrs. 5^ Winchester Bnsbels 
1 Aam s41 Imperial gallons 

1 Hoed = 5CbaldroDs 

1 Freight lafit=4000 Ponods. 

1 Ballast last =2000 Poends 

6091. Spanish Money. Tho DoUar of 
Spain contains 20 Reals, and is abont the same 
value w tho Amerioon. Tho coins nied in 
different ports of Spain are rarioDs : od- 
most every Province havuig adiflerent system 
of coinage. 

6092. Spanish Weights. Tho CastU- 



Panega Is 124 imperial gallone. 

1 Cahiz K 12 Faneg&s 

1 Fanego = 12 Almudcs 

1 Almudo = 4 Cunrtilloa 

6096. Spanish laquid Measure. The 
Cantaro or Arroba Alat^or contains 3 gallons 
2| pints imperial; tho Arroba Motor (or oil 
is 2 gallons d 4 plots imperial. 

1 Cantaro = 8 Ammbroa 

1 Anmbra = 4 Cuartillos 

1 More A 16 Contaros 

I Pjpa 7s S7 ** 

1 Rota s 30 

6096. Swedish Money. Tho Riksdaler 
banco w Worth about 40 cents of our money, 
and is divided into 48 skilliugB. 

6067. Swedish Weights. The Skal 
pound )s 15 ounces avoirdupois. Tho Sekip 
pound is oonivalcnt to 400 skal pounda. The 
Iforfc, nsed in woighing gold, consists of 6 
os. 16 dwt. Troy, 

6098. Swedish Lineal Measure. The 

Swedish Foot is thu aamo os ours. 

1 Fnam = 3 Alnar 

1 Alnar » 2 Feet 

1 Foot = 2} Terthnm 

6099. Swedish Dry Mesiaure. Tho 
Tonn equivalent to 4 imperial bushels. 

I Tonn as e Quavti 

1 Quart = 4 Enppar 

I as 7 Cans 

I Con = 8 Quantinrs 

6100. Swedish Liquid Measure. The 
Fudvr conlains 2 pi pen. 

1 Puder A 4 Oxhoofto 

1 Oxhoofto — 3 Eimcr 

1 Eimcr « 60 Stop 

6101. Swiss Money is reckoned in 
Francs, tho franc being naWiridod into 10 
Bateen, The value of the franc is about 27 
cents. This is the old Kystem. (Sec Ifo. 60$3.> 

6102. Swiss Weights 
1 Hundred- weight = 56 Kilogrammes 
1 Kilogrammo 2 Poundf. 

The hundred -weight h equivalent to 110* 
pounds atomlupoiB; tho pound is therefore 
about 17} ounces avoirdupois, 

6103. Swiss Lififta] Measure. Tho 
HelveUan foot is equal to lUl inches En- 
glish. 

1 Stab or Staff = 2 EIIb 

1 Bll 5= 2 Feet 

16,000 Feet = i Hour or Mile 

The SwiBs mile is conaequently a trifle over 
8 EngliBh mileti. 

6104. Swiss Dry Measure. The MaU 
ter is about 4 buBbels 1 gallon Imperial mea- 
sure. 

1 Malter s* 10 Tiertel 

1 Tiertel = 10 Immir 

6105. Swiss Liquid Measure. Tho 
Swiss Ohm conialna 33 Imperial gallons. 

1 Ohm b: 100 Mmw. 

6106. Turkish Money. In Turkey, 



2E1Ib 
2 Feet 

1 Hour or Mile 




GRANDDAD *5 BOOK OF CHEMISTRY 



349 



DICK'S ENCYCLOPEDIA 



money is reckoud by ibe Fiastery 22 of whicli 
are equivalent to $1.00. 

I Sequin = 100 Piaeteia 

1 Piaster 40 Paras 

1 Para = 3 Aqpcrs 

1 Piaster (gmsh) = 100 Aram. 

6107. TvklBh We^hts. Tho Turkish 
Chequi is 11^ ounces avoirdupois. 

1 Cantoro = 44 Okas 

1 Batman = 6 Okas 

1 Oka = 4 Cb»]ui 

1 Chequi =» 100 Drachmas. 

6108. Turkish Lineal llffeasure. The 
Turks une, for measuring length, ibo largo 
pil: halebi, nr 27 ^ inches ; anu tho small 

of 27 inches. 

6109. Turkish Measures of Capacity. 

Thu dry Eilloto contains 7^ imponal gnllous; 
the For^sn. 4 kilLows. A killow of rice 
should weigh 10 okas. Tho liquid cJmud 
contains 1} imperial gallons. 

6110. Ohmeoe Money. Tha Chinese 
Tael is (fl.56. 

1 Tael » 10 Mace 

1 Moco = 10 Cundarin 

1 Candarin = 10 Caah 

6111. Chinese Weights. The Catty ii 

1} pounds avoirdupois. 



1 Pecul = 

1 Catty ss 

1 Tael = 

1 Mara as 

1 Candarin s 



100 Csttys 
16 Taels 
10 Mozfts 
10 Candoriaa 
10 Cash. 



6112. East TnHfflw Money. In Hindo» 

Rtnn, money is reckoned in Rupees, Annas, and 
Pice, tho Hupeo being about 45 cents of our 
money. 

1 Rupee = 16 Annas 

1 Anna » 12 P(ce 

10,000 Rupees b 1 Lcikb 

6113. Mexican Money. The Mexican 
gold dollar Is worth about 06 cgdU United 
States cola ; tho Mexican silrnr dollar Is 
reckoned equal to the United States gold 
dollar. 

1 Doubloon B 16 Dollars 

1 Dollar B 9 Reals. 

6114. Monte-Video Money. The Dot- 
far or Peso Corriento is oqu&T to 80 cents 
United Staton coin. 

1 Dollar B 8 Rcales s 100 Centos^imoa 

6115. Brazilian Money. In Brasil, 
money Is reckoued in Reis, 4000 of which are 
equal to £1 sterling, or ^.84 United States 
coio. 

I MilroU B lOOO Reis 

6116. Brazilian Lineal Measure. The 
Brasilian Fo or Foot is (bo same os the 
English foot; tho Falma is equivalent to 
En^ish inches. 10 Palmas equal 1 Bra^ or 
2| angVish yards. The Bra^a is also sab- 
diridea into 2 Faroe and 3i Covados. The 
Leffoa or mile is about 4} Eugllsh miles. 

6117. Brazilian Weights. The weights 
in ordinary use are os Mows, the 

beiDg equal to Oli pounds avoirdupois. 

I (Quintal B 4 Arrobas 

I Arroba = 32 Arratels 

Gold and nilvor are weighed by tbo Mores 
of 7 ounces 74 dwts Troy. 

1 Marcu = 8 Onpaa 

1 Ouga =s 8 Oitavoa 

1 Oitava ^ 72 Granua 

Precious stones aro aotd by tbo Qutiafe, 
equal to 44^ dwts. Truy. 

I Oitava = 3 Rscrnpulos 

I Escrapnlo b 3 Quilatea 

1 QuiUto = 4 Gnmoa 

6118. Brazilian Dry Measure. Tha 
Brazilian Mayo is equivalent to 22§ imperial 
buabols. 

1 Mayo = 15 Fonegos 

1 Fanega = 4 Alqodrea 



6119. DeH^iftJ Appro^”^<^tioiia for Famlitating Oalculatior^a, 

Lineal feet multiplied by .00010 = miles. 

yards .000568 = 

Square inches .007 = square feet. 

« feet ** .111 = square yards. 

“ yards “ .0002067 b acres. 

Circnlar Inches .00546 = square feet. 

Cylindrical inches ** .0004546 = cubic feet. 

feet " .02909 = cubic yards. 

Cubic inches ** .OOC^ = cubic ^ecU 

« feet “ .03704 = cubic yards. 

« « '' 6.2^1 = impenal gallons. 

" inches ** .003607 = “ " 

Bushels ** .0476 b cubic yards. 



Cnhic feet 
Cubic inches 
Pounds 
Pounds 

Cylindrical feet 
“ inches 

Cubio inches 



Cylindrical inches 



r .00019 
.000568 
.007 
.111 

.0002067 

.00546 

.0004546 

.02909 

.OOC^ 

.03704 

6.2321 

.003607 

.0476 

1.284 

2218.2 

.779 

.00045 

.009 

.00045 

4.695 

.281 

.283 

.3225 

.3037 

.26 

.4103 

.2636 

.4908 

.2065 

.2168 

.2385 

.2042 

.207 

.3854 



6190. Memoranda Connected with 
Water. 1 cubic foot of water = 62.4 pounds. 
1 cubic inch » .036 pounds. 1 gallon Im- 

f erial B 10 pounds; or b 0.16 cnbic feet 
cubic foot of water = C.2321 ioipcnaJ gal* 
loos; or, approximately » 64 gallons. 1 
cwt of water = 1.8 cubic feet » 11.2 ^lons. 
1 ton of water = 35.9 cubic feet = 224 gal- 
Iona Cubio feet of water X *^7 = cwt. 
approximately. Cubio feet of water x .028 
tons approximately. 1 cubic foot uf sea 
water b 64.14 pounda Weight of sea water 
as weight of IVe^ water x 1.028. 

6191. Preasure of the Atmosphere. 
In ea^nesriug, the ooxooiuu pressuru of the 
atmofipbere, 14.6 pounds to tbo square iocb, 
is taken as a standard of that exerted by 
other elastic fluids. Thus, steam, or air con- 
densed so as to exert n pressuro of 30 ponnds 
to tbo square inch, is said, in round numbers, 
to bo of 2 atmospheres; at 45 pounds to tho 
iucb, 3 atmospheiCH, Ac. 

6123, memoranda Connected with 
Light, Velocity of light llfA^UO miles per 
second, nearly. OiWOTupositi.tu of light: Tho 
seven prisinatio colors of a ray of light ora 
violet, indigo, blue, green, ycllnw, orange, 
red. Violet is tho niaximum chemical or 
AcUnic cobir; yellow tbo njaxinmm illumina- 
ting color, and red the beat color. 



= miles. 

8 square feet. 

B squaro yards. 

SB acres. 

= square feet. 

B cubic foot. 

= cubic yards. 

B cable ^ect, 

= cubic yards. 

= Impenal gallons. 

^ it It 

B cubic yards, 

s cubic feet. 

B cubic inches. 

= bushels. 

B bushels. 

B hundredweights. 

= tons 

B Imperial gallons. 

^ i 4 U 

B pounds uf cast iron, 

s *' wrought do, 

B Bteol. 

B " copper. 

B '' brass. 

B xinc. 

B lead. 

B " tin. 

= " mercury. 

815 " co.st iron. 

B " wrought iron. 

= " steol. 

B '' coppor. 

B brass. 

B ** line. 

B lead, 

je » tin. 

88 ** mercury. 

6123. Force of the Wind. 



l ; 


RS 


1.47 


.005 


9 


ITS 


9.03 


.090 


3 1 


964 


4.4 


.044 


4 


359 


6.B7 


.079 


S 


440 


i T.33 


.19$ 


to 


880 


, 14.67 


.499 


15 


1390 


91. 




W 


tTSO 


99.9 


1.9T0 


75 


92lX> 


aa.6 


3.067 


SO 


8640 


44. 


4.499 


w ! 


8000 


51.3 


0.097 


40 


3690 


68.0 


7.ST0 


40 


8NO 


60. 


9.900 


fiO ' 


4400 


T3.3 


19.304 


SO 


0880 


6S. 


17.733 


TO ' 


siao 


109.7 


94.153 


SO 


7040 


UT.3 


31.490 


too 


ssoo 


140.6 


49.900 



MU«8 yset ?««i Porcsla 

p«f per per Iba. per Deacrlptloo. 

A>nt. Humto. BscoaA 9q. Foot 



Bhrdlr poreoptlbla. 
iuat porceptibla. 

Oontlo broese. 

Ploftsant brMsa. 

Brisk e»lo. 

High wla4. 

Vary high srlad. 
9tOf1D. 

Great atorm. 

Horrictne. 



6124. Velocity of Sound. In air, 1.142 
feet per second. In water, 4,900 feet 
Through iron, 17,500 feet. Through copper, 
10,378 feet. Through wood, 12,000 to lo,000 
feet. 

Distant sounds may be heard on a still 
day : Human voice, 150 yards. Riflo 5,300 
yards. Military band, 5,200 yards. Gannon 
35,000 yards. 

6126, Heat-conducting Power of 
Building Materials. Condneting power of 
substances, elate being 1000. 

Slate 1000 Chalk 564 

Lead.. 5210 Aaphaltnm. .451 

Flag^ne 1110 Oak 336 

Portland stone... 750 Lath and plaster. .255 

Brick 600 to 730 Cement 200 

Fire-brick 620 

6126. Propertlet of the Circle. Diam- 
eter X 3.14159 = circumference. Diameter 
X 8^ = ride of an equal square. Diameter 
X .7071 B Ride of an inscribed square. Ra- 
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dioB sqaared, X 3.14159 s &rea of circle. 
Diajneter squared, x .7854 area of circle. 
Radios X 6.28318 := circumference. Cir- 
cumference -r 3.14159 = diameter. Circum- 
ference = 3.54Varea of circle. Diameter » 
l.l28^nroa of circle. 

6127. To Determine the Weight of 
Lire Cattle. Ifeasore in inches the ffirth 
round the breast, just behind the shoulder- 
blade, aud the lenph of the back from the 
tail to the forepart of the shoulder-blade. 
Multiply the girth by the length, and diride 
by 144. If the girth is less than 3 feet, mul- 
tiply the quotient by 11 ; if between 3 feet 
and 5 feet, multiply by 16; if between S feet 
and 7 feet, multiply by 23; if Im tween 7 feet 
and 9 feet, multiply by 31. If the animal is 
lean, deduct ^ from the reanlt. Or: Take 
the girth aud length in feet, multiply the 
square of the girth by the length, and mm tip [y 
the product by 3.36. The result will be the 
answer in pounds. The live weight, multiplied 
by .605, gives a scar approzimatiou to the net 
weight. 

6128. To Ueaaure Com in the Crib. 
Cora la generally put up in cribs made of 
rails, but the rule will apply to a crib of any 
site or kind. Two cubic feet of good, eouna, 
dry corn in the ear, wilt make a bushel of 
shelled corn. To got, then, the quantity of 
fhelled com in a enn uf corn in the ear, mea- 
sure the length, breadth, and height of the 
crib, inside of the rail; multiply tbo length 
by the breadth, aiul the product by the h eight, - 
then divide the result by 3, and you have the 
number of bushels of snclled com in the crib. 
In measuring the height, of course the height 
of the com is intended. And there will bo 
found to be a di Serene o in measuring com iu 
this mode between fall and spring, becanxe it 
sbrinka very much is the winter and spring, 
and settles down. 

6129. Percentage ot Pork to Xiwe 
Weight The following table shows the 
proportion of pork to live wolgfafcoffet swine : 

Live Weight iB Percent 

Siones of U pon&da. of perk. 

Above 40 stones 87 to 8H 

From 35 to 40 stones.. 84 to 8(< 

30 to 35 83 to 84 

" 26 to 30 81 to 82 

20 to 25 “ 60 

" 15 to 20 “ 77 to 78 

Under 15 75 to 77 

6130* Sfeaaures for Housekeepers. 

Wheat flour I pound is 1 quart. 

Indian meal 1 2 oe, "1 ** 

Butter when soft 1 " '' I 

Loaf sngar, broken.. 1 ''1 

White sugar, powd., I 1 oa, ** I ** 

Best brown sugar. . . 1 2 or. " 1 " 

Eggs 10 eggs ore 1 pound. 

Piour 8 quarts** 1 peck. 

Flour 4 pecka ** 1 bu^el. 

16 large table-spoonfhls are 4 pint. 

8 largo table- spoonfuls are 1 gill. 

4 lar^ table-spooufuis ore 4 eill. 

2 gills are | pint. 

2 pints ore 1 quart. 

4 quarts are 1 gallon. 

A common sbed tumbler holds 4 pint. 

A common sired wine-glass 4 ril. 

23 drops arc equal to 1 tea- spoonful. 

6ldl. Sizes of Drawing Paper. 

Wove Antique 52 X31 in. 

Uncle 8am 48 x 120 in. 

Don ble B lephant 40 X 26 in. 

Emperor 40 XOO in. 

Atlas 32 X 26 in. 

Colombier 33$x23 in.. 

Elephant 27}X23^ in. 

Imperial 29 x21iin. 

Super Royol 27 Xl9 in. 



Royal 24 Xl9 in. 

Medium 22 Xl8 in. 

Demy 19 X 154 in. 

Cap 13 xl6 in. 

6132. B ar o me t ri cal Hides for Prog- 
nosticating the Weather. I. After a 
continuance of dry weather, if the barometer 
begtos to fall slowly and steadily, rain will 
certoinlv ensue; but if the fine weather haa 
been or long duration, the merenry may fail 
for 2 or 3 days before any perceptible change 
takes place, and the longer time that elapses 
before rain comes, the longer the wet weather 
ia likely to last 

II. Conversely, if, after a great deal of 
wet weather, with the barometer below ita 
mean height, the merenry begins to rise stead- 
ily and slowly, fine weather will come, tbnngh 
2 or 3 wet days may first elapso ; and tbe fine 
weather will ne the more permanent, in pro- 

K tion to the length of timo that passes 
Dre the perceptible change takes place. 

III. On either of tbe two fureming snppo- 
eitions, if tbe change immediately ensues on 
the motion of the merenry, the change will 
not be permanent 

17. If tbe borometor rises slowly and 
eteadUy for two days together, or more, fine 
weather will come, tbongh for those two days 
it may run ioceesantly, and the reverse; but 
if the barometor rises for two days or more 
during rojQ, and then, on tbo appearance of 
fine weather, begins to fell again, the fine 
weather will bo very transient, and vice 
wrsa. 

7. A sudden fell of the barometor in 
spring or autumn indicates wind; in summer, 
during very hot weather, a thunder-storm 
may bo eipocted; in winter, a snddon fall 
after frost of some continuance indicates a 
change of wind with thaw and r^; bnt in a 
coDtinued frost a rise of the mercury indicatos 
approaching snow. 

vl. Ko rapid floctoatious of the barometor 
are to bo IntoTpsoted as indicating either dry 
or wet weather of any continuance; it is only 
the slow, steady, and continued nse or fell, 
that is to be attended to in this respect. 

7II. A rise of tbe mercury late in tbe 
autumn, after a long continuance of wet and 
windy weather, goner^y indicates a change 
of wind to tbe northern quarters, and tbe ap- 
proach of fVost. 

6133. KeltiiLff or Boiling Point of Met- 
als, laquida, dbo. 

r»br. 

3060^ Platinum melts. 

2786 Cast iron melts; 2696^ (Aforreoa). 

2500 Steel melts. 

9016 Gold melts (DameU); 2200^ (Kane). 
1996 Copper melts (iTans); 2548° (Dani^). 
1873 Silver melts (ifoitiM); 2233<’ (Daftfell). 
1869 Brass melts (i>aAicl0. 
lOOO Iron, bright cherry red (Poilfef). 

980 Irou, red beat (Z>aiMeIf). 

914 Zinc burns (Daniel), 

610 Antimony melts. 

^3 Zino melts (Daafett); 793° {Ometin). 

644 Mercu ry boua ( 662^( Graham). 

630 tThale oil boils (GraJtom). 

^2 Lead melts (Crighian); 609° (DanieU). 
600 Linseed oil boils. 

5G0 Sulphur ignites. 

545 Sulphuric ac^ boils (PMUlj?#); 620° 
(GroAam). 

476 Bismuth inelU( PA«fUj>s);518°( Gmlin). 
442 Tin melts. 

380 Aisecious acid volatilizes. 

372 Saturated solution of nitrate of ammo- 
nia boils. 

356 Metallic arsenic sublimes. 

336 Saturated solniion of acetate of potassa 



boils. 

320 Cane sugar melts, 320° to 400°, baking 
beat of axL oven. 

315 Oil of tarp entice boils (Kune). 

304 Saturated solution of nitrate of lime 
boils. 

302 Etherification ends. 

275 Saturated solution of carbonate of pot- 
o.'<h bolU. 

256 Saturated solution of acetate of soda 
boils. 

248 Nitric add, specific gravity 1.42. boils. 

238 Saturated solution of nitro boili?. 

236° Saturated .<iolutlon of sal-ammouiao 
boils. 

225 Sulphur melts (Fowncs); 232°(T»*r«wl. 

220 Saturated solution of alum, carbonate 
of soda, and sulphate of zinc boils. 

218 Saturated solution of chloride of po- 
tassA boils. 

21 C SiitUTQtod solution of sulphate of iron. 

sulobato of copper, and nitrate of 
load boils. 

213 Water begins to boil in glass (ur213i°). 

212 Water boils in metal, barometer at 30 
inches. 

199 Milk boils. 

194 Bodinm melts. 

IS Nitric acid, specifio gravity 1.52, boils. 

180 Starch dissolves in water. 

176 Rectified spirit boils. Bensolo distills. 

173 Alcohol, apecifio gravity 796 to 800, 
boils. 

151 Bees*- wax melts (Kam)f 142° (Lv- 

150 Scal^^ boat. Pjroxylio suirit boils 
(5canfea). 

145 Albumen coagulates. 

140 Chloroform and ammonia, specifio grav- 
ity .945, boils. 

136 Potassium melts (Donfell). 

132 Ace ton e ( pyroaceti o spirit ) b oils ( Kane ) . 

130 Butter mefts (130° to 

122 Mutton suet and styracine melts. 

120 Phosphonis infiom es. Friction m atebes 
ignite. 

116 BisuJpburet of carbon boils (Gfoham). 

112 Spermaceti and stearine melt. 

Ill Beef tallow melts. 

110 Highest temperature of the human 
body (in lockjaw). 

106 Mutton tallow melto. 

99 Phosphorus melts (99° to 100°). 

98 Ether, specific gravity .720, boils. 
Blood beat. 

88 Acetous fennentatioa ceases. Water 
boils in a vacuum. 

81 Mean temperature at the equator. 

77 Tioous fermentation ends; acetous 
begins. 

67 Lowest temperature of tbe tfuman 
body (in cholera). 

65 Best temperature of a room (65° to 68). 

62 Oil of auise L'quefios; cougeals at 60°. 

60 Meau temperature at Rome. 

50|^Mean temperature at London. 

42 Sulphuric acid, specifio gravity 2.741, 
congeals (41° to 42°). 

41 Mean temperature of Edinburgh. 

36 Olivo oil freezes. 

32 Water freezes. 

30 Milk freezes. 

28 Vinegar freezes. 

20 Strong wine freezes. 

— 4 Mixture of snow and salt. 

— 7 Brandy freezes. 

— 3D Mercury freezes (30° to 40°). (See also 
Nos. 7, 3353, 3459 amt 1087, ^). 

6134. Weight of Earth. Bocks, &c. 

A cubic yard of wmd or grouuu weighs about 

30 cwt. Mud. 25 cwt. Marl, 26 cwt. Clay, 

31 cwt. Chalk, 36 cwt. Sandstone, 3D cwt. 

Shalo, 40 cwt, Quartz, 41 cwt. Granite, 42 
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cwt. Trap, 42 cwt. Slato, 43 cwt. 

To fmd tho of ft cubic foot of any tjf 

tbo above, divido tho weight of a cubic 
by 27. Thus, a cubic foot of weighs 
}i, or l.V cwt.. equivalent to about 124 pounds. 

6135. Weight of Various Minerals. 
One cubic f(M)t of water weighs at a tuiupera- 
taro of CO^ PohrcnheiCf 02^ pounds avoirdu- 
pois. By ascertaining tho specific frravity of 
A snbstauco mul nmlti plying with 62| pounds, 
tho csact weight of one cubic foot is obtained. 



A*e4r<lupAi«. 

C«W« fmti 
■p. Or. Wolrhs. 

Anthrftcito coal 1.5 94 

Antimu ni al copper, totrahedri to, 

or grey copper 5.0 300 

Antimonial silver 9.5 000 

Antifi'Jouy orrt, gvny sulphnrct.. 4.5 279 

An ti juo iiy tne : al C.5 400 

Apatite, or phosphate cf litne. . 3.0 186 

Arsenical iron pyrites, mis- 

pickol 6.0 370 

Asbestos 3.0 186 

AsphaUuDi» uiinoral pitch 1.0 62 

Bary ta fl ul p h ate 4.5 310 

D ary ta car nonatc, wi th er hi to. . . 4.0 248 

Bismuth 9.7 600 

Bituminous coal 90 

Black leodrCraphitc 2.0 125 

Block jack blende, salphurot of 

smo 4.0 230 

Bogirxmoro 4.0 250 

Brown bamotito 4.0 250 

Building stones, comprising 

K ui to, gneiss, syenite, 3.0 166 

lino 3.3 190 

Cbrotnic iron 4.5 260 

Copper pyritoi 4.0 260 

DoruysUiro spar, fiuor spar 3.0 166 

Feldspar 3.0 190 

Flint 2.5 no 

Loose sand — 95 

Franklimto 5.0 310 

Galena 7.5 465 

Gold (20 carats) 15.7 ) 1000 

(pure). 19.2 J to 1200 

Gypsuui 2*3 130 

Iron— <a»t iron. — 450 

" magnetic ore 5.0 310 

spathic ore 3.0 200 

** pyrites 6.0 310 

" pyrrhotine, or magnetic 

pyrites 4.5 280 

" specular ore 4,5 200 

wrought — 4ff7 

Limestone, nydrauUc 2,7 150 

** magnesian 2.5 130 

Uanganosc, binozido of. 4.6 294 

Malachite 4.0 246 

Mica 2.8 160 

NovacuUto, or wbetstono....«« 3.0 180 

Ochro 3.5 217 

Platiumn, metal and ores 16 to 19 1116 

Porcelain clay 2.0 140 

Pyrites, iron 4.5 280 

Quarts, pure, compact 2.0 155 

" loose, angular, and round 

sand — 100 

Trap 3.0 186 

Vitreous copper, copper glance. 0.5 341 

Wood tin, stream tin 7.0 434 

Zinc, Rulpbido or blend 0 4.0 250 

Zincite, red sine ore 5.5 331 

Zinc carbonate 4.4 266 

Zinc silicate 3.4 200 



(Feuehtiearu^er). 



d 1 36. Table of the Relative Hardness 
and Weight of the Principal Precioiui 
StoneSt £ q . 

Bare* Spedflo 

DMt. QriTi^. 



Substancefl. 



Dikuuond from Ormus, 
(pink) 



.20 

,19 



3.7 

3.4 



“ (bluish) 19 

'' (yellowish) 19 

“ (cable) 18 

Ruby 17 

(jKiio, from Brazil) 16 

Sapphire. .16 

Topaz 16 

(whitish) 14 

** (Bohemian).. 11 

Ruby (spinelle)..... 13 

Emcrala. 1® 

Garnet 1^ 

Agate ••l^ 

Oiyx 12 

Sanioayz 12 

Amethyst (ocdOenUl) 11 

Crystal * 11 

Coroelion H 

Josper (men) 11 

** (radish yellow) 9 

Scboerl 10 

Tourroaline 10 

Quartz 10 

Opal 10 

GhryaoUto lO 

Zeolite 8 

Plnor 7 

Calcareoos spar 6 

Oyusnm 5 

Chalk 3 

Gbue. 

** (plate) 

" (crystal or fiiot) 



3.3 

3.3 

3.2 

4.2 

3B 

4.9 

3.5 

2.8 

3.4 

2.8 

4.4 

2.6 
2.6 
2.6 
2.7 
2.6 
2.7 
2.7 
2.6 

3.6 

3.9 

2.7 

2.6 

3.7 

2.1 

2.7 

2.3 
2.7 

2.3 : 3.G2 
2.5: 2.6 
3.0:3.616 



6137. Weight of Hemp said Wixe Hope. 



BZBir. 


IsOK Wxsa. II 


BTgy.T, tVas. | 


CSr> 

tntc. 


tbi. 

Wsl«hi 

P« 

Pttbem 


Cbs 

O&CO* 


Lhe. 

WAignt 

per 

Fathom. 


CSr* 


Lba 

Weight 

per 

FsthOCQ 


21 


2 


1 


1 


— 








u 


11 


1 


1 


31 


4 


11 


2 


— 








H 


21 


11 


14 


41 


m 

u 


11 


3 


— 








2 


3i 


11 


2 


5i 


7 


2* 


4 




21 






2i 


41 


— 


— 


fi 


9 


2I 


5 


11 


3 


Ci 


10 


2f 


Of 

6 


2 


31 






2| 


61 


2* 


4 


7 


12 


2i 


7 


2* 


41 






3 


71 






71 


14 




8 


2} 


5 








81 


— 




8 


1C 


3f 


9 


21 


51 






3i 


10 


21 


6 


81 


19 


3* 


11 




Cl 






3} 


12 


— 




01 


23 


3J 


13 


3* 


8 


10 


26 


4 


14 


— 








*i 


15 


3« 


9 


11 


30 


4| 


16 










4) 


18 


34 


10 


12 


34 


1 4i 


20 


3* 


12 



6186. MimUaBeow Statlatiaa. 



TIMBEB. 


SpeetOoOrmTttj 


Weight In Ibe. 
Ot\Xo Fool 


Tenecity In Ibe. 
per 

Squeroloch. 


CrnablngForoe 
In Iba. per 
Bquere loch. 


Ash... 




50 


17.200 


9.000 


Rao/*K 


.09 


43 


' 11,000 


9.000 
5Ji00 

5.600 

6.000 


Rir^h 


.71 


44 


15.000 


n^Hfir 


.48 


30 


11.000 


Deal. Christiana. 


.7 


44 


12.000 


Bim 


.6 


37 


13.000 


10.000 

7.COO 

5.500 


RttmlwHim 


.75 


47 


20.000 


f r*PA>» 


A5 


34 


9.000 


IfArOAl 


.6 


37 


Mohnnny. Soanisb 


.8 


50 


16.000 


8.000 


Oak, Bnclish 


.93 


58 


17.000 


10.000 




.87 


54 


10.000 


6.000 

5.800 


Pin« tpA 


.65 


41 


12,000 


Pino, vellow. ..•••••••••••••••••••. 


.45 


28 


11.000 


5.100 


Ta«V Maiilmem 


.65 


41 1 


15.000 


12.000 


Vew.,.. 


s 


50 


8.000 


MmOBUAKSOUa 

Aanhoitum.... 


.9 


1 

50 






.98 


61 






Tn4iA.mhhAr 


.94 


59 






Ivory...... 


1.8 


112 






FLUIDS. 

Alcohol. .... 


.8 


50 


BolISag Point 
173® 


EzpAQAlnn.* 

.11 


Bther 


.74 

.90 


46 

56 


100 


.07 

.08 


WArchv frMh 


1.000 


62.4 


212 


.047 


Water, sea 


1.028 


64.1 


213 


OASES. 


Water 

L 


CompermtlTe Wdgbt 
{Air being L) 


Weiflfhtof 
Cabkl) Poet 
In Grains. 


Air 


.0012 


1.000 


527 

800 


Corbonio acid 


.0018 


1.524 


Corborettad hydrogen..... 


.0005 


.420 


220 


RirHpnvon 


.00008 


.069 


43 

627 




.00125 


MOa 


V ^ • ee eeee 






* Expohdoii of Snide U coXenleted between SS* »ad 213* Fehnnheit 
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6189. Weight of Copper Iiead. 
W^ht ofn Souarc Foot of Copper and Lead 
in pounds, J^m ^ to i inch in thickness. 





1 Copper. 


LMd. 


iV 


1.45 


1.65 


T*r 


2.90 


3.70 


]V 


4.35 


5.54 


i 


5.80 


7.39 


ft 


7.26 


9.24 




8.71 


U.08 


h 


10.16 


12.93 


i 


11.61 


14.77 


A 


13,07 


16.62 




14.52 


18.47 




15.97 


20.31 


1 


17.41 


22.16 


H 


18.87 


24.00 




20.:i2 


25, a5 




21.77 


27.70 




23,22 


29.55 



6140. Weight of CaJt-IrOQ Plates. 

fFeifjki of Cast-Iron Plates. 12 inches sfjmire. 

W«i9he. 



lliiekaMi. W«!ibt. 

i iaoh.. 4 Iba. 1H| us. 



i 


14 


.. 0 


II 


lot 


ss 


t 


rr 


.29 


ti 


1 


41 


..14 


If 


6 


II 




44 


.:w 


44 


1 


u 


..10 


II 




II 


1 


44 


.38 


41 



TblekosM. 



0 

1.^1 

10! 



44 

II 

u 



6141 . Weight of Sheet Iron. 

fVeioht of a Square Foot of Sheet Iron in 
poutuie avoinhtpois, the thickness Mnt; the 
number on the ioire <)auge, Ho 1 is -fa of 
an inch; Ho, 4, i ; Ho, 11, 4, ifc. 

|To.en •' 

Wlr« 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 



POUAOJ ' 
Av<Mr, 


fVn. 

Wirt Otge^ 




12.5 


12 


4.G9 


12. 


13 


4.31 


11. 


14 


4. 




15 




9. 


16 


3. 


8. 


17 


2.5 


7.6 


18 


2.18 


7. 


10 


1.93 






1.62 


5.68 


21 


1.5 


6. 


22 


1.37 



6142. 

Weight of a 
from i 
Thlcka««i. 
i iuch 5 

'i 

I 

■■i 



Weight of Boiler Iron. 

Foot of Boiler Iro«, 

fo I 1J 



inc/( thick, in;>ouNds. 



Weight 

pounds. 



1 


... 7.5 


f | 


n 


it 


.. 27,5 


f 


....10 


<r 


i 


4t 


...30 


1 


.. 12,5 


4t 




t4 


.. 32.5 


1 


15 


a 


i 


II 


....35 


1 


.. 17.5 


4i 




II 


.. 37.5 


i 


....20 


a 


1 


II 


40 


4 


.. 22.5 


II 









Tbiekoui. 



Weight 



6143. Properties of Ketals. 





W«lffht of • 




ir«ish( ««r » 


*r«a*ci(r 


CniAhloK 


U»Ulnc 


RSfmnviAa 


Caa. 




URALS 


TdcL 




CuMc P<«>l 


la Lba. fC' 




point. 


botwi^a 


4ae«l«« 


S^I6« 




U 


QrmvKr* 


lA LU. 


SAAtn (orft. 


p«r A4. Jiteh. 


Fahr. 




po««f. 


BmU 


AJominum 


mm 


2.56 


ICO 






BIBnai 








Antimony, cast. . 


.242 


, 6.7 


418 


1,066 




8Url 






.CK507 


Bismuth 


.35 


9.82 


6<X> 


3,250 










.0288 


Brass, cast 


.3 


8.4 


525 


17,979 


10,300 


1869<^ 








** wire 




8.5 


531 ; 


49,000 












Copper, cast 


.32 


8.89 


555 ; 


19,072 


11,700 




.0017 




.0949 


“ sheet.... 




8.95 


559 


33,000 








898 




*' wire 




9. 


562 


61,000 










1 


Qold... •••••« 




19.25 


1203 


20,400 




2016® 


.0016 






Qon-metaL 




8.4 ' 


525 


36,000 












[ton, wrought bar 


.28 


7.7 


481 


60,000 


38,000 




.0012 


347 




" Swedish. . . . 




7,6 


475 


70,000 






1 






« wire 








85,000 












** cast 


.26 


7.18 


448 


19,000 


92,000 


2786® 








Lead, cast 


.41 


11.35 


709 


1,824 


7,000 


612® 




180 




sheet. 








3,328 










.... 


Merourr.. 


.49 


13.56 


847 








.016 






Bilw. - 


.36 


10.47 


esA 


41,000 






.0019 


973 


KMivj 


fttAJil 


(pfK% 


7.8 


487 


120,000 




2500® 


.0011 






** noddled .... 




7.78 


485 


80,000 












Tin. 


.263 


7.29 


455 


5,000 


15,000 


442® 


.0021 


304 


.a5i4 


7Ant» . 


.253 


7. 


1 437 


8,000 




773® 


.0029 


363 


.0927 



* Apprviiiaftle ; no vell*«utbeBtlQet*d expenmenta on AJuniQUM. 



6144. Weight of lUnmd s&d Square 
Shafts of wrought Irom 1 Foot Long. 



ttae in 
lAClMi. 


Weigh* la Lte. 


eiMla 

laches. 


Weight ia Lbt. 


BoobA jsqiiBre. 


BoqbA. 


Bquire. 


t 


.042 


.053 


4» 


59.7 


76.0 


1 


.166 


.211 


S 


66.2 


84.3 


t 


1 .372 


.474 


H 


72.9 


92.9 


1 


.r*12 


.843 


6* 


60.1 


102 


i 


1 l.iM 


1.32 


5* 


87.5 


m 


i 


! 1.49 


1.90 


6 




121 


i 


i 2.03 


2.58 


6f 




132 


1 




3.37 


6f 


112 


142 


If 


3.35 


4.27 


6* 


121 


164 


li 


4.14 


5.27 


7 


130 


166 


H 


5.00 


6.37 


n 


139 


177 


u 


5 97 


7.56 




149 


190 


1* 


7.00 


8.90 


7| 


159 


203 


u 


6.11 




e 


169 


216 


If 


; 9.31 


11.8 


8* 


180 


229 


2 


10.6 


13. r> 


8f 1 


191 


244 


2* 


11-9 


16.2 


8f 


203 


258 


2i 


1 

13.4 


17.1 


9 


214 


273 


2t 


14.9 


19.0 


9f 


227 


288 


2f 


16.5 


21.1 


9f 


239 


304 


2» 


18.2 


23.2 


n 


252 


320 


aj 


20.0 


25.5 


10 




337 


2{ 


21.9 


27.9 


10* 


292 


372 


3 


23.8 




11 


320 


408 




28.0 


P5-6 


11* 


350 


448 




32.4 




13 


381 


486 




!J7.9 


47.4 


12* 


414 


527 


4 


42.4 ' 




13 


447 


670 




47.8 : 


60.0 


13* 


483 


614 




53.6 


68.2 


14 


619 


661 



6145. Weights of Wrooght-Iron and 

St^L 

iluHmi Iron . — Multiply tfao square of tbe 
diameter in inches, by the leneth In feet, and 
by 2.63, and tbo pr^uct wiUtK) the weight 
in pannds stroirdnpols, nearly. 

Square /r<m.^Multip1y the area of the 
end of the bar in inches, by tho length in feet, 

and by 3.36; the product will be tho weight 
in pounds aroirdopois, nearly. 

square, Anqledy T, C^vex, or anv figure 
of Beam /ron.^Ascertsin the area or tbe end 
of each figure of bar, in inches, then mnltiply 
the arcs 1^ the length in feet, and that pro- 
duct by 10, and diriae by three ; the remain- 
der will be the weight In pounds, nearly. 



Square Cast ^^rel.^Multiply the area of 
tbe end of the bar in inches, uy tho length in 
feet, and that product by 3.{; tbe prodnet 
will be the weight in pounds, nearly. 



Round Cast iSteei.— Multiply the square of 
tbe diameter in inches, tne length in feet, 
and that product by 2.67; the prodnet will 
give tbe weight in pounds aroirdupois. nearl 
6146. Number of Nails per Poun 
Tbe following table shows the length of tbo 
various sites of nails and tbo number of each 
in a pound : 



I 





Leosth. 


Kumber. 


3-psnj3y, 


1 inch long, 


557 per pound. 


4 '' 


u 


II 


1363 


44 


5 " 




it 


232 


H 


6 « 


2 


II 


167 


n 


7 -- 


H 


II 


141 


*4 


8 ” 


2| 


ft 


LOl 


tt 


10 


21 


u 


98 


4t 


12 


3 


u 


54 


44 


20 


3i 


ii 


34 


44 


1 

Spikes 


4 


a 


16 


tt 


4l 


4* 


a 


12 


tt 


II 


5 


u 


10 


it 


II 


0 


a 


7 


tt 


II 


7 


II 

ir . 1 .. 


5 


44 



nails, appears to mean ''pound.^* Ton-peuny 
nails weighing 10 pounds per thousand, four- 

f enny nails 4 pounds per thousand, Ao. 

Webster.) This is probiudy the weight the 
noils were originally mode; according to ths 
foregoing table they have sinco learnt econ- 
omy in toe material. 
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G147. Calendar for AscertainiDg on what Day of the Week any Given I>^ 

mil Fall within the Present Century. 



YEAKS 1801 TO 1000. 



SI^S ^ 8 S 88 



1801 


1607 


1818 


1829 


1835 


1846 1 


1857 


1863 


1074 


1885 


1809 


1813 


IBIO 


1S30 1 
$ 


1841 


1847 


1850 


1869 


1875 


1086 


1803 


IBU 


1826 


1831 


1843 


1053 


1839 


1870 


1881 


1887 


1806 


1811 


1333 


IB33 


^ 1839 ' 


I860 


1861 


1867 


1878 


1869 


1806 ' 


1817 


1 1A23 


1834 ' 


1845 


1351 


' 1663 

1 


1373 


1679 

1 


1890 


1809 


1816 ! 


1036 


1837 


1843 


1864 


1865 


1871 ' 


1863 


1693 


' 1810 

1 


1831 


1837 


1838 


1849 


1B55 


1666 


1077 


1683 


1094 



3 S S S 3 S 1 9 « 1 



To ftAcerialQ uiy d*r of tbe wook in any 



rofer to tbe corrwpondlog fi^oxe* st iti« 
of tho ooltifiuu of d*js botoir. 



wMk JftnDftTj 1 will ba In tba jaar 1673, 
look In thoUbla of jaara for L873. sod In 
a parallel line under Janiury la Scores, 
vhloh direcla to column S. In which it will 
be aean that January l wiU fSU on Wed- 
needay. 



LEAP- TSARS. 



1004 1633 


I860 


1008 I 1836 

1 


1864 


1813 ! 1640 


1869 


1816 1844 


1872 


1820 1048 


1076 j 


laU 1852 ' 


1800 


IMS 1056 


1084 



1 4 BIS 6 147 3 BT 



3l3 3 SI 4 6367 SI 



4 7 1 4 S3 47 S15 1 6 




UOQ. . ' 

Tuea.. 
Wed... 
Thur . 
FH-. .. 
8et.... 
Bun.... 



Uon S 

Tuea... 

Wed 10 

Tbur 11 

Pri 13 

Bun ,14 

Mon 19 

Tuae IS 

Wed 17 

Thor ....16 

Trt 10 

SeV .30 

Bun 31 

Uon 33 

Tuea 3S 

Wed 34 

Tbur.... 25 

rrl SS 

Set 37 

Sun 38 



Tuai 1 

Wed 3 

Thor.... a 

PH 4 

Bat I 

Sun S 

Mon 7 

a 

Wed 9 

Thur ....10 

Frt U 

Sat 13 

Bun 13 

Uon U 

Tuea 19 

Wed IS 

Thur ....17 
Frt..., ..18 

Sat 19 

Bun 30 

Uon |1 

Tuee 33 

Wed 33 

Thur ....24 

rrt 21 

Sat 3S 

Sun 97 

Hon 28 



Wed 1 

Thur.... 3 

PH 3 

Sat 4 

Sun B 

Uon S 

Tuea 7 

Wed a 

Thv.... 6 

Frt 10 

Sat 11 

Sun 13 

Uon 18 

Tuea 14 

Wed 16 

Thur. ....IS 

Prt 17 

Sat 13 

Sun 19 

Mon 30 

Tuea 31 

Wed 33 

Thur. ... .33 

pri 34 

Sat 35 

Sun 9S 

Uon 37 

Tuea 33 



Thur 1 

Prt 3 

Sat 3 

Sun i 

Uon I 

Tuea S 

Wed 7 

Thur .... 6 

Frt 9 

Bat 10 

Bun U 

Uon 12 

Tuea 18 

Wed 14 




Wed. 



Thur ... .33 

Frt 33 

Sat 34 

Sun 36 

Uon 3S 

Tuea 27 

Wed 28 



Frt 8 

Sat 9 

Sun 10 

Mon U 

Tuea 13 

Wed 13 

Tbur.... 14 

Pri IS 

Sat IS 

Bun 17 

Uon 13 

Tuea 19 

Wed 30 

Thor.... 31 

Prt 33 

Sat 33 

Bud 34 

Uon 3S 

Tuea 3S 

Wed 37 

Thur ....38 



Sat.. . 
Boil... 
Uon. . 
Tuea. 
Wed. . 
Tbur. 
Pri-. . 

Bet.. . 
Bun... 
Moo.. 
Tuea.. 
Wad.. 
Thor. 
Frt... 




Tbur.. ..30 
Fri 31 

Bat 33 

Sun 33 

UoQ 34 

Tuea 35 

Wed 38 

Thur ....37 
Prt 28 



Uon 39 Tuea 39 Wed. ...39 Tbur.. ..39 Frt 39 

Tuea 30 Wed 30 Thua«...30 Frt 90 Sat 30 

Wed 31 Tbur.... 31 Fri 31 Sat 31 Boo 31 




Bob 1 

Uon 3 

Tuea 3 

Wed 4 

Tbur .... S 

Prt 8 

Bat 7 

Bon 8 

Uon 9 

Tuea 10 

Wed 11 

Thor ....13 

Prt 13 

Bat 14 

Bun U 

Uon IS 

Tuea 17 

Wed IB 

Tbur.... 19 

Frt 30 

Bat n 

BU......33 

MOU.....3S 

Tuea..... 94 

Wed 2S 

Tbur ....3S 

Prt 37 

Bat 38 

Bun 39 

Uoa... ^ 

Tuee... 



6149. Loss Sustainsd by Different Substances in Drying. 



Oraint. 



100 

100 

100 

100 

100 

100 

100 

100 



Oraini 



20 

10 

100 

50 

50 



Gallic Acid 
Sulphate of Quinino 
Arson into of Soda 
Alum 

Carbonate of Soda 
Phosphato of Soda 
Snlpnato of Soda 
CnruoDnte of Potossn 



Dried at 



212^ 

2120 

300^ 

400^ 

Dull Bednesa 



LuKD Qraina. 



14.4 

40.3d 

47. 

63. 

63. 

5C. 

16. 




Oxide of Silrer 
Oxalate of Geerium 
Oxalate of Iron 
Tartrate of Iron 
CarboDats of Hairneaia 



Pried at 



Bsdness 

44 



Leave Grains. 



27 Metallic Silver 
4.8 Oxide with Peroxido 
27 Peroxide of Iron 
15 Sesquioxide of Iron 
22 Ma^eKia 



6148. Proportions of a Beautiful 
Body. The height ihunld be exactly ^nol 
to tbe distance between the tips of the mJadle 
fingers of either hand when the arms are AiUv 
ux tended. Ten times the length of the han<l» 
or Boven and a half times the length of tbu 
foot, or five times the diameter of the chest 
from the armpit to the other, ehould also each 
^70 the height of the whole body. The dis> 
tones from the junction of the tbighs to tbo 
ground should be the somo os from that point 
to the crown of the head. The kneo should 
bo preciBuly midway between tbo eamo point 
anti tbo bottom of the heol. The dislsnco 
from the elbow to the tip of the middle finger 
(ihould bo the same n.% from tbe elbow to the 
middle line of tbo breast. From tho top of 
the bead to the level of tbu chin Bhonld be 
the samo os from tho lovol of tbe obin to that 
of tbo armpits, and from the heel to the toe. 



6150. Table of Symbols and 
lents of MetftUio Slements. The specitio 
gravity of tho following arc given at water 
standard. Tbe cquivalenU are cnaltiples of 
hydrogen, which id adopted as tho hma, or 1. 



■i^ulvtleot. 

■>« i 9a- Or 

tP. a. PlM. Vrt. 




Alominuffi A1 

Antimony (BUblum; 8b 

Araenie.. At 

Barium Ba 

BlJtttttb. B1 

Buron B 

Oidmlum. . ............. Cd 

Calcium Ca 

Cartuo Ca 

Cibromlum. Cr 

Cobalt Co 

ColutoblQxa (Tastiliuffil Ta 
Cotluffi Ca 

r (Cuprum) Cu 

turn D 

Erbium B 

lOtuoinium G 

Qold(Aurum) Au 

□ttanluffi 11 

Indium In 

Iridium Ir 

Iron (Fanum) Fa 

lantaaium Iji 

Load (Plumbum) Pb 

T. Ufclum 

Mflggealum 

MangmntM 

BCarcwy (Hydnrgjrum) 

Molybdenum 

KickaL..... Vi 

Niobium Vb 

NorluBL No 

Oaalum. Oi 



Faloplwa Pa 

pjattnum Pt 

PotatriumtEaUiua) K 

Rhodium Bo 

Bubldlum Rb 

Rutbanium Ru 

aiUoon B1 

.Silver ( Argen lum) Ag 

Sodium ( Natrium) Na 

BkODbum 6r 

Tulluriuffl To 

Torblnm Tb 

Thallium T1 

Thorium Tb 

Tin (Stannum) 6n 

Itanium T1 

-uogtton {Wolftam}. ... W 

Cranium C 

a&adium V 

thriuffl. ............... 

i^nc Zn 

Iziroonlun Zr 



13.70 

133.00 
75-00 
SB. 70 

310.00 
1Q.90 

65.80 

30.00 

46.00 

38.30 

39.50 

185.00 

81.70 

47.50 

56.80 
7.00 

199.00 
00.30 

74.00 
98 80 

38.00 

44.30 

109.00 

7.00 

13.00 

37.70 

300.00 

48.00 

39.60 

94.00 

99.70 

53.30 

98.90 

89.20 

62.20 
85.40 
62.20 

21.30 

108.00 

23.30 

43.60 

64.00 

204.00 

69.60 

69.00 
26.UO 

92.00 
GO.OO 
51.C0 
30.85 

33.30 

33.60 




138.00 

33.00 8.73 

48.00 

6.97 

98.88 19.4 



98.66 18.63 

38.00 7.84 

104.00 11.30 
.50 

12.00) 1.75 
8.00 
1A50 

46.001 
39.60 A63 



99.41 10.00 
63.24 11.50 



99.00 

89.00 
52.16 

85.00 
62.11 

31.00 
108.0)1 

33.00 
' 44.00 

64.08 



21.50 

.66 

11.30 

8.60 

10.43 

.97 

3.54 

6.30 



59.60 

69.00 7.39 
34.13 5.38 
93.0017.30 

60.00 10.13 
60.46 

3X63 6.91 
33.68 
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6151. Table of Symbols and Squlw 
lents of Non-UetaUic Elexnenta. The 
specitic gmrity] of tbe:*e are givea in tbeir 
gaseous ihrm, air being the statulard or 1.000. 
The equivalents are multiples of hydrogen 
which 18 adopted as the basis or 1. 





1 Srmbol. 


EqulTa 
U. S. i>ia. 


l€Qt. 

0r«. 


Speelfld 

|0»Tltj. 


Bromine 


Br ' 


78.4 


80.0 


5.4110 


Carbon 


C 


6.0 


6.0 


.8290 


Chlorine 


Cl 


35.5 


36.5 


2.4530 


Fluorine 


PI 


18.7 


19.0 


1.3270 


Hydrogen 


H 


1.0 


l.O 


.0692 


Iodine 


I 


126.3 


127.0 


8.7827 


Nitrogen 


N 


14.0 


14.0 


.9713 


Oxygen 


0 


8.0 


8.0 


1.1066 


PbusphoruB 


P 


32.0 


32.0 


4.2840 


Selenium 


Se 


40.0 


40.0 


7.0960 


Sulphur. 


S 


16.0 


16.0 


2.2140 



6153. To Beduce Parte by Volume 
or tfeaaure to Parts by Weignt. Haiti- 
ply the parts by volume or measure by the 
Kpecifio gravity of the different enbetaxicos ; 
the result wiU i>o parts by weight. 

6163. To Find the Length of the Day 
or Night. To liud the length of any day, 
d<»uble the time of sunset. Doublo the hoar 
of suurUe will l)o tho Icugth of tbo night. 



6154. To Heduce a Liq^uid to a Given 
Dezuity. It has been already stated id Ko. 
52 that tho actual weight of' ooy enbaUnce 
may bo found by weighing an osactly Moal 
bnlK of water, and uiuUiplyiug tho weight 
found by the specific gravity of tho eubsUuce; 
tho prcKluct U tbo actual weight. To sim- 
plify this, supposo that a liquid haa a specific 
gravity of l.:W5; also that a certain bulk of 
water (Koy any I measuro) weighs 100 grains; 
then a similar bulk (I wca^^ure) of the snb* 
stance would weigh I00xl,:i25« i;W.O groins. 
Now, supposing wo wish to reduce I he weight 
of this liquid, so that 1 meoBuro of it shall 
woijrh only 115.5 grains (that U, shall have o 
specific gravity of 1.155), how much water, 
whoso specific gravity is 1.000, mast bo odded 
to it to produco this result? 

Prom tho nature of iha proposition, it fol- 
lows that tho bulk of tho sub«tanco (1) mul- 
lipUcd by its specific gravity (1.385), added 
to tho bulk of added (unknown) water mnlti- 
plioj by its specific gravity (1.000), must bo 
equal to the aggregate bulk of the sabsUnce 
of tho water cnmbinnd, multiplied by its 
(equirod apecitio gravity (1.155). 

Putting tho above wordn iuto shape, and 
OMuming x to bo tho required bulk or quantity 
of water 

(IX 1.385) -h (XX 1.000) =(l+x)x 1.155 
or 1.385 -f l.OOOx rts 1.1.55-fl.l55x 
by Bubtrocting 1.155 and 1.000 x frum each 
side wo have 

.170 .I55x 

ID other words tho required 

balk of water, x « :|JJ « 1.097 

If, 09 enpposed above, the measaro aesuened 
ws such that it weighed 100 grains of water, 
wo should bavo to add 109/^ grain a of water 
to 1 mea.9uro of tho aub«tance to produco a 
mixture of spccifio gravity 1.155. 



6155. Gay Lussac'sLi^ht Areometer 
Reduced to Specific Gravity. This in- 
etromeut ranges from 0^ to oO^, 0*^ corre- 
sponding with water at 50° Fahr. 



• 


6p. Of. 


1>UE. 


Degm. 


8p. Or. 


Dlff. 


0° : 


1.0000 


.0096 


30° 


.7692 


.0057 


5 


.9524 


.0087 


35 


.7407 


.0053 


. 10 


.9090 


.0079 


40 


.7143 


.0040 


15 


.8696 


.0073 


45 


.6897 


.0044 


1 30 


.6333 


.0067 


50 


.6667 




25 


.6000 


.0062 









This table gives the specific rravity corre- 
noruling to ov^ & degrees of tho scalo. To 
find the specific gravity of intermediate 
degrees the avoro^ difference between each 
degree given m the third coltmin, each 
mven difference referring to tbo foor degrees 
following the degree opposite which tbo 
ferenoQ is placed. Tbes: To find the specie 
gravity corresponding with 33 degnes of tbo 
scale, look in the table for the specific gravity 
of the nearest lower degree mven, m this 
instance 30°; and wu find .7o^; 33° U 3° 
more than 30°, hence we must dednet 3 
times tho given difference (.0057), or .0171 ; 
this last dMucted from .76^ ss .7521, which 
U tho op proximate specific gravity corre- 
spond Lng to 33° of tho scaJe. 

The Intormodioto degrees of other sreome- 
ten may bo determined in a similar manner. 

Tbo corrospoDding degrees of different urco- 
meters may also bo found by a comparison 
with their respective specific gravities; allow- 
osco licing mode for differonce of tcniMraturc. 

Information showing tho practice nso of 
some of the areometers will bo found in Nos. 
58 to 68. 

6156. Gay Luoaae’e Heavy Areometer 
Reduced to Specific Gravi^. This areo- 
meter ranges (Vom 0° to 50°, (n representing 
water at s5° C^r. 



Degree. 


1 6p. Or. 


Dlff. 


Degree. 


8p. Or. 


duTI 


0° 


1.0000 


.0105 


30° 


1.4286 


.0220 


5 


1.0526 


.0117 


35 


1.5385 


.0256 


10 


t.mi 


.0131 


40 


1.6667 


.0;M)3 


15 


M765 


.0147 


45 


1.8182 


.0363 


20 

25 


1.2500 

l.:W33 


.0167 

.0191 


50 


2.0000 





The specific gravity of the iutermediato 
depeea is foaud in tbo same manner its in Nu. 
6155, only that tbo differences must bo added 
<nst^ of eobtneted. 



6157. Gay Luseae'e Alcobolmeter 
Reduced to Specific Gravity. Thin inAtm- 
ment exbibit» the percentage of alcohol by 
volume iu differout alcuhoiio mixtures at 59° 
Fohr. 



1 

.lit AirMjMal 
I'jj* VulHmr.j 


\%r^ Or»v 


JHtt, 


1 CwrrtM. 

1 mf Alnifciil 
1 by Terfoms. 


9*. Or«v. 


tHft 


100 


.7947 


.0044 


00 


.9141 


.0021 


95 


.8168 


.0036 


55 


.9248 


.00*^ 


90 


.6346 


.0031 


GO 


.9348 


.0018 


85 


.8502 


•0028 


45 


.9440 


.0016 


80 


.8645 


.0031 


40 


A52.3 


.0014 


75 


.8799 


.0022 




.9595 


.0002 


70 


.8907 


.0024 


10 




.0034 


65 


.9027 


.0023 


0 


1.0000 





Tbo specific gravity of the intemedioto 
degrees is found os explained in No. 6155, only 
that the differenco mast bo added instead of 
subtracted. 



6156. Beck's Heavy Areometer Ite- 
duced to ^ecific Gravity. This rnnircs 
from 0° to 76^, 0° cotrespoaJmg with water 
at 54 i° Fahr. 



Degree. 


8p. Ot. 


Vie. 


^Degree. 


6p. Gr. 


Dur. 


0° 


1.0000 


.0061 j 


45° 


1.3600 


.0113 


5 


1.0303 


.0064 i 


50 


lAVu 


.0123 


10 


1.0325 


.0068 1 


55 


1.4782 . 


.0134 


15 


1.0968 


.0073 


60 


1.5454 


.0147 


20 


1.1333 


.0078 


G5 


1.6190 


.0102 


25 


1.1724 


.0084 


70 ; 


1.7000 


.0179 


30 


1J2143 


.0090 


75 ' 


1.789S 




35 

40 


1.2592 
1.3077 . 


.0097 

.0105 


76 


1.8085 





Tho ppecific gravity of tho Intennediato 
degrees is obtained as shown iu No. 6155, the 
differencea being added inatead of subtracted. 

6159. Beck's Light Areometer Be* 
duced to Specific Gravity. Tbo sutle on 
this areometer marks from 6° to 70°, 0° rep- 
resenting water at 54 P Fahr. 



Deg. 


8p. Or. 


DIP. 


Deg. 1 


6p. Or. 


Vie. 


0° 


1.0000 


.0057 


40° 


.8095 


.0033 


5 


.9714 


.0054 


45 


.7007 


.0036 


10 


.9444 


.0051 


50 


.7727 


.0034 


15 


.0189 


.0048 


55 


.7555 


.0033 


20 


.8947 


.0046 


60 


.7391 


.0031 


26 


.8718 


i .0043 


G5 


.7234 


.0030 


30 


.8500 


.0041 


70 


.7083 




35 


.8293 


.0040 









Tho equivalents of the iuterniediate degrees 
may bo found by tho method given in No. 
6155. 



6160. Dutch Light Areometer Be-' 
due ed to Specific Gravity. Th i s uren me ter 
rouges from 0° to 00°, 0° do acting water. 



Deg. 


Sp. Or. 


1 DIff. 


Dec. 


Sp. Or.| 


Dill 


0° 


1.0000 


.0007 


35° 


.6045 


.0044 


5 


.9664 


.0003 


40 


.7826 


.0041 


10 


.1)351 


.0059 


45 


.7619 


.oo:o 


15 


.9057 


.0055 


50 


.7423 


.oo:i7 


20 


.8780 


.0052 


55 


.7236 


.003;') 


25 

30 


.8521 

.8276 


-0049 

.0046 


00 


.7050 





Tho specific f^avily of tho iotermcdiato de- 
grees may bo found in tho same manner oi 
directed in No. 6155. 



6161 . The Heavy Areometer of Brix. 
This instrument ia graduated from 0° tu 2Uv^, 
0” denoting water at 60° Fahr. 



Deg. 


Bp. Or. 1 


DlfT. 


D»«- 1 


Bp. Or. 


Dlff. 


0° 


1.0000 


.0025 


105° 


1.3559 


.0047 


5 


1.0127 


.0026 


no 


l.:i703 


.0048 


10 


1.0256 


.0027 


115 


1.4035 


.0050 


15 


1.0390 


.0027 


120 


t.4286 


.0052 


20 


I 1.0536 


.002S 


125 


1.4545 


.0054 


25 


1.0667 


.0029 


130 


1.4815 


.0056 


30 


1.0811 


.0029 


135 


1.5094 


.0058 


35 


2.0058 


.0030 


140 


1.5385 


.0060 


40 


1.1111 


.0031 


145 


1.5686 


.0063 


45 


1.1266 


.0032 


150 


1,6000 


.0065 


50 


1.1429 


.003:1 


155 


1.632C 


.0060 


55 


1.1594 


.0034 


160 


1.6667 


.0071 


60 


1.1765 


.0035 


165 


1.7021 


.0074 


65 


1.1940 


.0036 


170 


1.7391 


.0077 


70 


1.2121 


.0037 


175 


1.7777 


.0081 


75 


1.2308 


.0038 


180 


1.8182 


.0085 


80 


1.2500 


.oo:S) 


185 


i.8aa5 


.0089 


85 


1.2693 


.0040 


190 


1.9047 


.0093 


90 


1.2900 


.0042 


1D5 


1.9.512 


.0099 


95 


1.3115 


.0044 


200 


2.0000 




100 


1.3333 


.0045 









The epecifio gravity of the intermediate de- 

S ees is obtained as in No. 6155, by adding 
e differences instead of sabtractiog them. 
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6162. The light Areonxeier of Bri^ 
This areometer is graded from 0° to 200^, 0^ 
oorrespondiisg with water at 60^ Fahr. 



Degree. 


8p. Or. 


Dife. 


D^ree. 


Bp. Or. 


DUL 


0® 


1.0000 


.0025 


105® 


.7921 


.0016 


5 


.9er6 


.0024 


no 


.7843 


.0015 


10 


.9756 


.0024 


115 


.7767 




15 


.9636 


.0023 ' 


120 


.7692 


.0015 


20 


.9524 


.0022 


125 


.7619 


.0014 


25 


.9412 


.0022 


130 


.7547 


.0014 


30 


.9302 


.0021 


135 


.7477 


.0014 


35 


.9195 


.0021 


140 


.7407 1 


.0014 


40 


.9091 


.0020 


145 


.7339 , 


.0013 


45 


.8969 


.0020 


150 


.7273 


.0013 


50 


.8869 


.0020 


155 


.7207 


,0013 


55 


.8791 


.0019 


160 


.7143 


.0013 


60 


.8696 


.0019 


165 ; 


.7080 


.0012 


65 


.8602 


.0018 


170 1 


.7018 


.0012 


70 


.8511 


.0018 


175 


.6957 


.0012 


75 ' 


.8421 


.0018 


180 : 


.6097 


.0012 


60 


.8333 


.0017 


IBo 


.6838 


.0012 


85 


.8247 


.0017 


190 


.6780 


.0011 


90 


.8163 


.0016 


X95 


.6723 


.0011 


95 

100 


.8081 

.8000 


.0016 

.0016 


200 


.6667 





To obtain tbo specific grarity of the inter- 
mediate degrees pce No. 6155. 

6163. Dutch Heavy Areometer Re- 
duced to Specific Gravity. The range of 
this instrument in from 0^ to 75®, 0® corrc- 
Hpomling with water. 



Deg. 


Bp. Or. 


Diff. 


Deg. 


Sp. Or. 


Dur. 


0® 


1.0000 


,0072 


40® 


1.384G 


.0140 


5 


i.o;tr.9 


.0077 


45 


1.4.54.5 


.0155 


10 


1.0740 


,00H3 


50 


I.W19 


.0172 


15 


i.im 


.0000 


55 


1.6180 


.0103 


20 


M613 


.0008 


CO 


1,7143 


.0217 


2T) 


1.2101 


.OlOt; 


C5 


1.8223 


.0246 


30 


1.2031 


.0110 


70 


i.9459 


.0282 


35 


1.3211 


.01 ‘>7 


75 


2.0809 





The RpeciCc grarit^ of the intermediate 
degrees is easilr obtaiued by following the 
lUrectioos laid uown in Ko. ol55, adding the 
differeoce instead of subtracting IL 
6164. Twaddel’a Areometer Reduced 
to Specific Gravity. The range of this 
areometer or eacebarometer is from 0 ® to 
0® correspoDdiog with water. 



Degrees. 


Bp. GroT. 


Degrees. 


I Bp. Qrae. | 


0® 


1.000 


105® 


1.525 


5 


1.025 


no ; 


1.550 


10 




115 


1.575 


15 


1.075 


120 


1.600 


20 


1.100 






25 


1.125 


130 


1.650 


30 


1.150 


135 


1.675 


1 


1.175 


140 




40 ; 


1.200 




1.725 


45 


U225 




mssmi 


50 


1.250 




1.T75 


55 


1.275 






60 


1.300 






65 


1.325 


170 


1.850 


70 


1.350 


175 


1.875 


75 


1.375 


180 1 


1.900 


60 


1.400 


185 


1.925 


65 


1.425 


190 


1.950 


90 


1.450 


195 


1.975 


95 


1.475 


200 


2.000 


100 


1.500 


1 






In the above table the difference between 
the degrees is .005, througbont; the specifio 

e vitj of the intermediate degrees can be 
ndbv following the method given in No. 
6155, adding instMd of deducting the differ- 
ence. (SeeKo.GB.) 

INDEX. 



6165. Saumd’s Heavy Areometer. 
This instrument marks fh>m 0® to 75®, 0® 
being water at 63^® Fahr. 



Deg. 


Sp. Or. ' 


DUX. 


D^. 


Sp. Or.1 




0® 


1.0000 




40® 


1.3746 




5 


1.0353 




45 


1.4421 




10 


1.0731 




50 


1.5166 




15 


1.1138 


.0088 


55 


1.6992 




20 


1.1578 


.0095 


60 


1.6914 


BSi/1 


25 


1.2053 


.0103 


65 


1.7948 


.0234 


30 


1.2569 


.0112 




1.9117 


.0266 


35 


1.3131 


.0123 


1 75 


2.0448 





The specLGo gravitr of the intermediate de- 
grees can be obtained as directed in No. 6155, 
adding the difference instead of sabtraeting. 
A reu 7 method of calculating the specino 
gravity corres^nding to the degrees of this 
areometer, sumciently correct for common 
pnrpom, will be fonnd in No. 66 ; the table 
given in No. OS is made on that principle, 
and based on 1000 as the unit representug 
water, instead of 1. 

6166. Baumd*a Xight Areometer. 
This areometer ranges from ID® to 60®, 10® 
denoting water at 54 i® Fahr. 



Deg. 


Bp. Or. 


Dlff. 


Deg. 


Sp. Gr.j 


DUX. 


10® 


1.0000 


.0065 


40® 


' .8294 


.0046 


15 


.9669 


.0062 


45 


: .6065 


.0043 


20 


.9358 


.0058 


50 


! .7848 


.0041 


25 


.90G7 


,0055 


55 


i .7642 


.0039 


30 


.8794 


.0051 


60 


.7447 




2T> 


.8537 1 


.0049 


. 







The sporifio gravity of tho intermwliato do* 
gms is found by following tbo directions 
given in No. 615.*. A simple method fur 
eooverting Uie degree of thl4 areometer into 
specific gravity, applicablo in cases where 
mat accuracy U not required, is givou in 
No. 66. A table, simiUr to the above, will 
be found in No. 62, sufficiently accurate for 
Ipneral practical purposes. 



Ik Um oompfUtlon of lUi Index, eepeois] poloi bare beeo Ukeo to eoonomlM ipaee m moeh la poslblo, 
vltboQt ImpaiiiDg^ Its OMfulnen for read; refereoce. With this eod in view. ciasslficstiOD of items has been 
I*'!*!/ reeorted U>; so that, in man; cases, a single entr; will embraoa sereral receipts, Tarjlng in Dumber 
from two or three to twentj or more. 

Borne disoretion Is, therefore, advisable in searching the Index for so; desired receipt. If for instsnoe^ 
it is required to find oot “ Hov to put oat a Are in a Chimne;," it will natorallj bo found ander “ Cbimne;,” 
the object to be operated npon. Again -, in searching for some preparation of noompoond bod;, "Solation 
of CMcrata of Kagneela.” for instance, it would bo found uoder “Citrate of Magnesia," tbo prinoipal ingredl- 
ont, and not under “ Magnesia," -which, although its base, is on entirel; different sabstanoe. 

Proprletar; preparations and processes will be fovud onl; under the name of the ioTeoton ; thoi^ 
“ Brandreth's Pills" are Indexed under " Broudreth," aod out under tbo bead of “ Pills this latter heading 
Inoloding on!; such ss bare no such distinctire designation. This is done to avoid needieas repetition, and 
Ibereb; aave space. 

The subjects covered here from Dick's formula encyclopedia fall un- 
der the General categories of chemistry and medicine. Seeming gaps are 
simply deletions from this volume of subjects falling in the category 
of products such as shoepolish, toothpaste, metallurgy, liquors, etc., 
which are in or will be in other Atlan Formularies publications 



Abernathy's PUto 5163 

Absolute Alcohol, to obtein. . 

AlworbenU S67V, 5664 

Abstioeocn ss • cure for Dis- 
ease r>w4 

Aoeletcs 3810 

Acetate of Alumina 4258 



Acetate of Ammooia 4218 

Acetate of AcEUDOOio, SolutloQ 

of 5143 

Acetate of Arejl .4302 

Aceuteof baryta 4232 

Aoeute of f;obalt 4253 

Aoetmte of Copper 40^ 

Aceuie of Rlhjt 4291, 4299 



Acetate of Iron 4159 

Acetate of Lead 4101 

Acetate of Lead, Lotion of. .4624 
Acetate of Lead. Solution of. .4775 

Aceuu of Morphia 4267 

Acetate of Uorpbia,6o1utioQof4770 

Acet^of PdIoma 4160 

Aeetoie of Soda 42CC 



Acetic Acid 3869 

Acetic Acid. Anhydrous .18D4 

Acetic Acid, Com pb orated .. 3895 
Acetic Acid. Comm ere uki ...3869 

Acetic Acid, Dilute 3800 

Acetic Acid, Glacial or Eydro- 

ted 3001 

Acetic Acid. Parc 3893 
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Aoetio Acitl. StroQ^, from Vine- 
ry 3896 

AeeUo Add. Tabloof Percent- 

•f* ot 3897 

Acetio Add. Tofti for the To- 

TiXf of 3099 

Aoetio Acid. Teiti for the 

Siren^b of 72, Ac. 

A coil 0 Acid, to conccn|rote.3B98 
Aeetio Add. Wdi^bt of. to find 70 

Aoeilo Siber 4S01, Ao. 

Aoctio PCrfaioei 1060 

Aoottmotrr 69, Ac. 

Aoeto^trooha Bdntloo 4799 

Ac«tou8 P«rmntA&lon 16 

Add, FVm, Test fur 4394 

Add PdtooA AoUdotCi for. . .3697 
90n. 

Addlaotm 89 

Addlnetry 78, Ac. 

Adds, M HAMB OP Acio. 

A ddf . 0 coerd Clmldcotioo 

of. Ac. 

Acfdi. Pr«c«Qtlonc in Tootlof . 71 
Addi, TftUeof SqiilraJcDtcoT 61 
Addc. to teot tbc Rircaftb of. . 79 
Aeonito LcftTC*, IHuld Extroci 

of 4574 

AcodKo Loaret. Tlncturo of. .4481 
Aconite lioct, nul<]Extrcetof.<373 

Aoonlto Pool, Ttoctnro of 4489 

Aoontlino Ointioont 4D04 

Adbcthc notiBPlaatcr SM6 

Aerated Watcra 4499, Ao. 

Ague, Fever and, nemedira for &37U 
Altkin'i Cots pound Kjrop of 

Iron 4648 

Aisda-ChaicMa Water 4483 

AJbotncn 4346 

AU>umcn, Tmla for 4348 

Alcohol M33, Ac. 

Alcohol, Abooluto 1441 

Alcohol Ain/Uo 1440 

Alcohol Dilute, officiod 14^ 

Atoohol Offlcloil 1438 

Alctffaul Proof 1436 

Aleohul Kuleafurtbctrectnioiii 

of 1449» Ao. 

Aloobol, Stnwfor, oiHd&d..,,Ji438 

Aioobol. TaMcf of r n mmt i gf 

of .Ts, Ac. 

Alcohol Tobio oompcrlcif tbc 

Wdoht cad ydcuDC of 97 

Aloobol tOMoertaln tboCCBtofUtt 

Alcohol todnodorlflt 1444 

Alcohol fo dilate 1491 

Alcohol to fUter 1447 

Alcohol to find tbo Ptmntaft 

of 1488 

AleoboL to free fhmi PbmI OU.1449 
Alcohol toiocroneeth«8tmftli 

of 1443 

Aleobol to rdoo the proof of.. 1494 
1439. Ac. 

Alcohol, to rd»o low-proof ... .1443 
Alcohol, to reduce low -pr^.. .1448 
AJcobol to reduce tbo proof of 1493 
H59, Ac. 

Alcubul, to reduce the Stmftb 46 
AJoobol, to tcet the Porltv oT . . 1444 
Alcohol to teet iboStreofth of 1444 
Aloubdio Extrocte, to prepera. 44 

Alcobdlo FenscotaUoD 14 

Alcoholic SolotioD li 

Alcoholiicd Sulpburlo Add... 4741 
AlcoholDfterm. cee HruROMA* 

TF.ne and AkioMVTftn. 

Alcobolactry S3, 4to. 

AldcbjdaaiDoalo 4307 

*‘'**^'*« 4300 

Albaliot, Tabic of EqulToleoli 

of 40 

Alkdloi, tofiod tbeStmfth of M 

AlbdlBeieii 48 

AJkeJiaetrT 43 

Alkaline Pdeona AntMoteiforSOOl 

Alkdloe Syrup of Rhubarb 447S 

Alkaline watera, Aerated 4438 



Alkaloid! 3BM.AO. 

Alkaioido, TeeU todkttlAs«fab4023 
Alkiloidi, to obula. 4022 

AMcock'e Porouii Plaster .W5 

Allen's Nerre and Uono I.iDl* 

fuent 5224 

Allison's Tobacco Ointment. .5290 

Allspice, Euentld Oil of H55 

Allepiec, Flaid Extract of 45*^ 

Alloxan 4224 

Almond Water, Bitter 4755 

Almonds, Bitur, EcMntlal Oil 

Ot 1465 

Almonds, Bitter. Test for Essen* 

tlol Oil of 1479 

Alffloods, Oil of, Ron poisonous 1519 

Aloes and Ataafotida PlUt 4901 

Aloes and Mnrh Pills 4902 

Aloes and Hrrrh, Tincture of 4.VB 

Aloee, Essential Oil of 1465 

Aloes rills.. X 4!W0 

Aloes. Tloeturo of 4537 

Alteratives 5ICI. Ac. 

Alterative, Dandelion .5164 

Alterative Pills 4U06. 5162,5166 

Alterative, Kbeomatlc 5S15 

Alterative Syrup 5163 

Alum 4236 

AJum, Ammonio-fhrric 4738 

Alum. Lotion of. Compound.. .4621 

Alum Poultice 5033 

Alum, Roche 4956 

Alum. Solution of, Compound. 4779 

Alumina, Acetste of. 42S8 

Alumina, Hfdralc of 49.57 

Alamino. Biuphate of 49^ 

Amasou Bitten 817 

Amber^K to lest 4391 

American Welgbtf and Mon- 

iures 5*nVAc. 

Amlantbiu 4371 

Ammonia 3001, 4667 

Ammonia, Acetate of.... 4918 

Ammonia, Aroroolio Spirit of 1094 
Ammonia. Carbonates of. .4913, Ac. 

Ammonia, Cyannto of 4.133 

Ammonia. Muriate of 4232 

Ammonia Poison , A nt Idote for . fiOOl 

Ammonia, Purpurato of 4224 

Ammonia, Sulpnnte of 4903 

Ammonia, Sulphuretted Uydr«v 

sulphate of 5353 

Ammonia, to obtain 3563 

Ammoniscal Eau do Lavaude 1037 
Ammoniocal Lavender Woicr 
Ammohlocol Ointment. . 4944. 5477 
Ammoolated Colofno Water.. 1096 

Ammonloted Perfumes 1095 

Ammoolated Tinctures 35 

Ammonlo-chlorfdo of Mcrcnry 4140 
AmToonlo*cblorido of rintlnum40M 

Ammonlo<hloHdc of ZIne 4110 

Ammonlo*cUrato of Inm 4162 

Ammonlo-fenio A Inm 4738 

Ammoolo-nUrato of Silver. So- 
lution of 4773 

Ammon lo • pjropUoaphotc of 

Iron 4737 

Ammonlo-auiphatc orCwtcr .4080 
Ammonlo-aulphate of Copper, 

Solution of 4790 

Ammonium. Bromide of 4277 

Ammonium. Hydroeulph unit of 4228 

Ammouiuto, Iodide of. 4225 

AmmoDlum. Sulphocyaoldo of. 4996 
Anmoolum. Sulphurtt of 4228 

4“f! 4»1 

Affljl Acetate of. 4309 

Amyl Tolerlafisto of. 4303 

Amvlic Alcohol 1440 

Aoaithctics 4271 

Anwithetic, Denial 5433 

Aademou's Pills 5336 

Andcfoon'a Scott's PiUd 5100 

AD^elot'i Gnm Lotiou 5461 

AAfelot's Pastas fur the Breath 5462 

Aniroatura Bitters 816 

Animal FaU 15IA Ac. 

Animal Fnts, Raacul to restore 1489 
Animol Fata, to preoerve 1491. 1515 



Animal FaU. to purify 1517 

Anise. Kascntiol Oil of 14&5 

AnVkk Sprained, treatment of 5495 

Anaesdlnj? 2 

Anodyne.*! 5130 

Anodyne liaUom 5096,5^ 

Anodyne Oiftors SIS,*! 

Anodyne Fomentation 5156 

Anodyne, Hofiteaun's 4749 

Anodyne T.iOt Ion 4817, 4819 

Anodyne Necklaces 5259 

Anodyne Ointmeot 4983 

Anoflyne Plaster 5048 

Anodyne Powder 5131 

Anodyno Suliatitute for Opium 5132 

Antacids 5678,5684 

Antacid Tlncturo 5444 

AnihclmlnUcs 5^{ 

A n ti-oUrition Com poai tion 1 547 

Aoli-hilious Pills 5174. 4907 

Anli-cntarrli EUxir 5447 

Aotl-chiU Pills 4906 

Antidotes for Poisons 5895. Ao. 

Antimony. AotMotee for 5900 

Antimony, Butter of 4131 

AnUmonj, CldoriUo of 4131 

Antimony, Ethiops of 4126 

Antimony. Flowers of. 4187 

Autimony. Lit er of. 4128 

Antimony. Oxido of 4J30 

Antimony. (Hyiulpburet of. . . 5467 
A ntimony . Potoailo- tartrate of 4 1 29 
Antimony. Suipburet of. 4i:^ Ac. 

Anti poor 10 Lotion 4850 

Anllsiiasmodics 556B 

Aperient Klectuiry 5153 

Aperient Elixir 5446 

Aperient PIUs 4909 

Aperient Solution 5272 

Apofdoxy, Treatment of 5763 

Apotheoses' Oraduaied Mea- 
sures 5957 

Apotbecorles Measure 5956 

A pothoooriea Measure com- 
pared with Apothecaries 

Weight 5962 

Apothecarios Measure com- 
pared with Avoirdupois 

weight 5960 

Apothecaries Measure com- 
pared with iDMriil 5956 

Apothecaries Maasuru com- 
pared with Heiriool 5959 

Apothecaries Measure com- 
pared with Troy Weight 5961 

Apothocorics Measure, lispe- 

riul 603S 

Apotbecaiics Measure, Impc- 

riaL In Litres 6003 

Apothecaries Measure. Impe- 

riuL lo U. States Meosare 6039 

Apothecarlos Weight 5951 

A potbecaries W cigb t com pored 
with Apothecaries Mcasuro 5954 
Apothecaries Weight compared 

with Avoirdiwls 5952 

Apolbecories Wugbt com pored 

with Metrical 5955 

A polhecari os W sight com pa^ 

with Troy 5953 

Apple, EssootUlOil of 1469 

Alloa ForlU 3872 

Aqua a«9la 3679 

Aqaeous Extrscls, to prepare. 44 

Aqueous Fusion 19 

Aqueous Solution ^ 

Area of various Figure*, to^d 5967 
Areometers, various.. .6^ 6155, Ao. 
Ares, compared with ^uore 

Measure 6026 

Argentine l^owera 4127 

Arrol 4197 

Araloa, Bitroct of 4751 

Arnica Flowers, Liniment of. .4864 

Arnica Flowers, Lotion of 4837 

Arnica Flowers. Tincture of.. 4509 

Arnica Fomeatotiou .5159 

Aniioii. Tlncturo of 44p:i 

Aromotie Acid Tincture 4731 

Arotnatio Bitten 826 



Aromatto Blaokberry Syrup. . .468.5 

Aromatio Klixir 4737 

Aromotio Mixture of Iron 4712 

Aromatio Spirit of Ammonia. 1094 

Aromalio Sulphuric Acid 4740 

Aromatio Tonic Mixture 5124 

Aromatio Vinegar 1083, Ac. 

Aromntio Wlno «*.>.53l8 

Arrack H:i5 

Arrowroot, to lest 4382 

Arscuiatus 3y;« 

Arsenic 39:« 

Arsenic Acid 3938 

Arsenio Acid, Tests for 3940 

Aracnlo Acid, to obtain 3939 

Arsenic and Herouiy Solution . 4777 

Anontc, Antidotes for. 5806 

Anenic, Self-detecting 3936 

Anontc, Tonulnhurut of 4356 

Arsenic. Tests for 3937 

Arsenic, to detect, In Colored 

Paper .4383 

A rienicsl Solution 5206, 4804 

Anouluui Acid, sco Ana&MC. 

Arsoulics 3935 

Arsenito of PotruiBd, Solution of 4804 

Asbestos 4371 

A ih w ell Injection for Otetmei- 

cd Menstruation 5717 

Asanfobtida and Aloes PiUi. . . .4901 

AasafcMida Pills 4903 

Assafeetida, Syrup of. Com- 
pound 4686 

Assafictldii, Tincture of 4480 

Aisoyers' Gold Weights 5940 

Auayers' Silver Weights 5949 

Asthma 5593 

Asthma, to sllevlalo 5594 

Asthma, Trvotment of 5624 

Astringents 5555 

Astringent for LeoeU Biles 5567 

Astringent Lotiou 4817,4820 

Astringent Ointment 4979 

Atkinson's Infojit Prosorva- 

tivo 53,52 

AUoes Cough Mixture 56t0 

Atlon'f Soannt-fevsr Rcmc^ly. .57.U 
A Use's Whooping-Cough Cure . 5634 

AUer's Nipple Wash 5393 

Atmosphere 40^ 

Atmosphere, Pressure of the. . 61 21 
AtBosphsrs, to t««t the purity ot 

ths 4073 

Auiio Chloride 4075 

Aurous Chloride 4075 

Austrian Cholera Speolflo 5670 

Avolnlupoii Weight 5935 

Avoirdupois Weight compared 
with Apotheosxlpa Measure. .5977 
Avoirduimis Weight cnmiuired 
with A pothecams Weight. .5030 
AvolnlujwU Weight compared 

with Troy 5936 

Areirdupois Weight in Metri- 
cal weight 5041 

Avoirdupoii Weight, Decimnl 

Equivalents of 5039 

Ayer’s Cherry Pectoral 52ff7 

Ayer’s SunisparUla 5330 

Ayer's Wild-Cherry Expeotor- 

®«t 5266 

Bacher'f TonloPlUi 5216 

Rttok. ^raiaeil. Treatment of. .54^ 

Beck, weak. Remedy for 5543 

Bailen Water, Aerated 4437 

BopCrct do Lnchon Water. 4464 

Bailey's Itoh Ointmeot 5 70 7 

Bomie's Pills itgj 

Bain Mario 5 

Bakers* Itch, Remedy for 5484 

Rakers' Itch. Ointment for 4957 

RMaroo Water 4461 

Bold win's Phosphorus 4354 

Balloons, Baoyoot ^wer of. . . .4045 
Balloons, Hyorogen Gas for. . . . 4044 

Balm, ChllMain 5639 

Balm of Gilead, Deooctloo of. .4534 

Balm of Gilead. Factitiooi 5lil 

Balm of Gilead, Lotioa of 4838 

Balm of GUeod. Tincture of .. 4535 
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Raim of .^IIS 

H&Im of the InnocenN 9419 

holm Tea ..--9135 

Halaama 5090, ice. 

BaJaom, Anodjno 9098. 5lX)9 

Bat a am Appte.OUof. 475d 

Rakaam.Canaoa 9100 

Balaam. Canada. Faetltioui. . . - 9101 

Balaam, FrUf*a 9091 

BiibArn. Gtjeerine 5095 

Balaam, Hofftnan'a Life 9119 

Balaam, Locatelle'a 9305 

B&laatg, Nerrlne 5113. 9340 

Balaam of Copaibos Factltioua.9104 
Balaam of Copaiba, Reduced. . 5105 
Balaam of Copaiba, ^rup of. . .4^57 
Balaam of Copaiba, Teat for, . .5107 

Balaam, Cough 5449 

Balaaffi of Honoy 5093» 5231 

Biilaam of Horohuuad. . . ,9092. 53G7 

Balaam of Malta 9115 

Balaam of Peru, PacHtloiia. . . .9106 

Balaam of Peru I.inioicat 9400 

BalaAm of Peru. Reduced 5109 

Balaam of Peru. Teat for SUO 

Balaam of Kakaaiii 5115 

Balaam of Sulphur .- . 5114 

Balaam of Tolu 5109 

Balaam of Tolu. Teat fur 5103 

Balaam of Tolu, Tincture of. . . 1029 

Balaam of Tun^ntluo 5099 

Balaam, Pectoral 50a? 

Balaam. Peraian 5419 

Balaam, Pulmonary 9601 

DaiaAiu, Riga 5094 

Balaam. Thlbaulfi 5305 

Balouni, Turlington 5304 

Balaam. Uni venal Wound . .. .5096 
Baucrotl'a Proceu for ReAnLur 

OIU 1495 

Barber a lech. RaoMlj for-.. 5457 

Barola/’a AnUbliJoua PUk 9174 

BarCfea Water 4454 

BarlUa 4208 

Bartom. Chloride of 4934 

Barium. (>itd«» of 4213 

BaiiuTu. Suipbaret of 4237 

Bark. EMenlial OU of 4H 

Barley Water 47o7 

Harometor, Uao uf the 6132 

Barrel. Weight uf a, of V arioua 

GchmU 5?I73 

Barrera IndiJin Liuiment 

BartIruaCitratoof Blamuth.- 4613 

Baryta ... 396.3 

Baryta, Acetato of 4232 

Baryta, Antidote for 981^ 

Baryta. Carbonate of. 4233 

Baryta, Hydrated 39^7 

Baryta, Mangaoatoof 4229 

Baryta, Muriate of 4Z14 

Baryta. Nitrate of 4230 

BaiTta, Pure 3986 

Baryta, Sulphate of 4231 

Bartya, Teat for 3966 

R/uiUloon Ointmenia 4964. Ac* 

Pnteman i Itch Ointment ...5239 

Balenian'fi PoctorM l>roi>f 9193 

fittleinenk Sulphnr Wanh 5274 

Anodrnn Balaam 5209 

Brtee’ BTo-^Valer 5603 

B*lh, Hot All 5597 

Bathi for Mauinnlationti 9. Ac. 

Bftttlpy'f 6enna Powder 5332 

BatlleT'a Solution of Opium 5412 

BaetnA Orgreea of. reduced to 

Specific OniTity ©, 65, 66 

BaumA Specific G rarity re- 
duced to IV(rre<»0 of 67 

Baumie Aroomelm 6165 

BaumAa Hydromctcre 61. 63 

BauraA'fl SaccK/irarocter 64 

Baumo do la Mecqno 61 n 

Bairnia do Vio 5365 

Baume dll Comtriatidcur 5419 

Baump NerraJ 5U3 

Beach 'a Black Plaatcr 

Bcftch'a Cure for White SwcU- 

Inp 5777 

BeaeVi Healing Solve 528.3 



Beach'e Nciitraluring Cordial. .5394 
Bench a Remedy ror Tape- 

Womi 56.51 

B<*nch’a Remedy for Ulccn. . ,.59UT 
Bearberrv Leavea, Fluid Ex* 

tract oY 4577 

Beck's Areometefa 61SB. 6159 

BaoqDmri Gout PiUa. . .5167. 5316 

Bed-Sorea, Ixitlon for .">820 

Bed Sores, to relieve 5821 

Bed'Soreo, Treatment of 5SU3 

Beef and Iron, Wine of... ..• 4722 

Beef, Essence of 4616. Ac. 

Bees. Stlngi of. to core 5927 

Belladonna, Fluid Extract of. .4.574 
ReUadonna LinimoDt . . . .4671.4879 

Belladonna, Tx)tion of 4649 

BcUodonna. Oil of ..47.52 

Belladonna Ointment . . .4943, 49^ 

Belladonna. Tincture of- 44A4 

BcU’a Gargle. 5307, 5609 

Rennne I527.4320> 

Bensoatei 3942 

Bensoate of Ethyl.. . .4294 

Bensoated Lard 1521 

Bennolc Acid 3942 

Beninio Acid. Anhydrous 3944 

Beosoio Acid, to obtain 3943 

Barkcoin. Tinctuxa of . 4S&7 

Bensolo 4321 

BoQBola to tost 4400 

BerberlBo 4016 

Bergamot, OU of. Test for 148D 

Berlaodt's Mode of Bleaching 

OUa 1507 

Berthold a ChUblaln Wash S29.5 

Belton's BrUieh Oil ^5361 

Beyian's SyphiUtlo Wash 5349 

BlDrtm'sRattlesDSke Anildota. 5694 
liiearbonatca. see Caam>rat«a 
Bichlorides, sec Chlokidbb. 

Blrtt'a Solution 5696 

Blllousnees, Treatment of. 5768 

BlnnccUtee. see AcrrATna 
Blnoxidea, see OxtORO. 

Birch's Constipation PUU 5454,5456 
Birch's Acidimeter and Alkali' 

meter 83 

Birthmarks, to remora 5686 

Blsrouth. Elixir of 5420 

Bismuth, Nitrates of 4134 

Bismuth, Oxide of 4136 

TUemath, Tetia for the Salts of 4137 

Blsacitileor Leap Year 6064 

Bisalphldes and Bliolpboreta. 

ICO SUI.rKCRRTS. 

BItea of Boakea, Insect#, Ac., to 

core 5924. Ao. 

Bitter Almonds, Essential Oil 

of 1465 

Ritter Essence 4615 

UitUTn 4261 

Bittcni. I*iUcr for 

Bitterfl. made with Essences .. 828 
BlUeni. General Receipts for. . 814 
Bitter Sfveet. Fluid Extract of 4577 

HittPr Sweet Ointment 4977 

Black Coboah, Fluid Extraot of 4575 
4592 

Black Cohosh. Synn of. 4654 

Block Cohoah. Aoctore of 4314 

Black Draught S2I2 

Black Kyc, totreot 5792 

Black Eye, to enro 5793 

Black Load 4164 

Black OUa 4872 

Black Pepper, Oil of. 4752 

DiMk Plaster 3885 

Black Precipitate 4143 

Block Salrn 4971. 5007 

Black Wash, Merniirial 4847 

Blackberry Cordial S65g 

Blookborry Boot, Hold Extract 

of 4sn 

Blackberry Rrrnp, Aromatic. .4685 

Bladdar» Spasm of the> W rc* 
Here 5741 



IVako's Tootbanha Cure 5668 

Klancard'a PUJa, Imitation 4930 

Blaad'a PerraglaoQa PUla 5474 

Blanquette 4308 

Bleaching Liquor 

Bleaching Powder 4245 

Bleodiag. to Bum 5556, Ao. 

Bleaaed Thistle. Fluid Extract of 4804 

Blessed ThUtIc Tea 5140 

Blistering PlaaUr 5053, 5C87 

Blistering TisMO 5083 

BUsteri, Msnagement of 5068 

Blisters, to Compborate 5089 

Blood Maker ami rnrlfier 5163 

Blood Root. Fluid Extract of. .4.575 
Blood Root fur Consumption. ..5615 

Blood Root Syrup 5602. 5614 

Blood Root. Tincture of 4534 

Blood. Spitting of 5563. 5564 

Blood. Test for the Preaenee of. 4393 

Blue PUls 4939 

Slue Vitriol S096 

Blue Vitriol. Antidotes for 5904 

Boards, to 6nd the Content of 5986 

Bochet's Syrup 5360 

Body. Proportions of the Ba- 

man 6149 

Boeli'a Cephalic Snnff. 5334 

Boiling Heat of Liquids 6. 6133 

Bolliog Heat of Saturated Solu* 

Ilona 7 

BoiUoi'a Purification of Fata .1517 

Boils, Treatment of 5353 

Roker'a Bitters .819 

Bond's Compound Mixture of 

Iron ®40 

Bono Fat. to obtain 1529 

Bone Liniment 4693 

Bones, toobisin Gelatine tVoad 366 

Doneeet. Fluid Extract of 45T6 

ttoneset Tea SI 39 

Boonamy's Dentifrice 5469 

Bonnes at. Sauvenr Water. . . .4464 

Doras, lloncy of 469S 

Bomz Ointment 4951 

Uorox Olnincnt, Glycerinatcd 4952 

Borax, Test for 4389 

Bottles, to fill, with Boiling Lt* 

quids 4617 

Bouebordat'a Gasooua Purga- 
tive 4476 

Boudault'a Pepatoe Pills 9459 

Boudet's Test for Ulivo OU. . . .1900 
Douyer'a Syropdo LoitlodlquefiSS 

Boxes, Ca|»cUy of 6005 

Boyle's Fuming Liquor 5353 

Brainard't Solution ....5453 

Brandish '• AlkaliAO Solution . 
Brandish's AikaMne Tincture of 

Rbnborb 

Bniodreth's PlUs 5391 

Brandy 1«» 

Brandy Bitters 883 

Srandy, rUtgr for 1? 

Broxilian Money Gil 5 

BrasUiun Weights and Mnn* 

turcs. GllG, Ac, 

Breast Ponllice 5bl9 

Brcnsl. Sore. Solve fur. . .4985, 4990 
5S90. 

Brooat. Sore, Wash for .1393 

Breath* Bod, Paatlls for. MOS 

5402. 

Breath, Hod, to cure 5859, Ao. 

Brenlh, (hlnr of Oni<»PS iu, tO 

correct S8454 

Breol h , Short ncae <»r. rem ctlr fur 57G4 
Breath. Shortness of, to relieve . 5765 
Brlcka. Numl>cr rerjulrcd fbr 

Povinc GOOO 

Brie fca. N um ber r» juircd fo r 

Walla 6000 

Brickwork. Measurement of.. .6000 
Brighton CbaJybests Water. . .4469 
Drimstono. see SoLi’iion. 

BrUlfth on 53hi 

British Weights and Measurea tO'M 

Rrlx’s Areometera 61G1, fi162 



JlnKlic'a Decide I lou uf Purdra 

Rrnvjk MIO 

Bn>d ie*8 Li 1 1 iro ent 

ilrud u m a N L* r^’ 0 us CunUal i 

Bromides 4vi?l 

Jiromidc of Ammonium 4;^27 

Bromide of Ammonium. Elixir 

of V04 

Dron Ulc of rndmium 4263 

Droroido of Potusaliim 4196 

liromhle of Putos(»ium,EliJuror5449 

Bromide of Sodium 42)4 

Bromide of So^lium. Elixir of. .5215 

Bromine 4261 

Bronchitis, Treatment of 5.VNI 

Brown Mixture 5588 

Brown Oiatmcni 4959 

BruifiM, Liuimeut for 4887, 4B89 

BruUea, PouUicufor 5025 

Brust Thee 5425 

Ruebu, Fluid Extract of. .4574. 4590 
Buchu Loaves, Infusion enu 

Tincture of 51S0 

Building Materials, Heat Con* 

ducting Power uf 6125 

Bunisl end's Gonorrlima Injeo- 

lion 5438 

BiiniiiiiH. lu euro.. 5857 

B ( u i¥.ci I *H R up ii I Ki It ration ... 3 8 38 
Bun lock, Fluid Extract of. . . . 4f>Mi 

Riirguiuly RiicIi Pliutcr 5U52 

IhirnM. B]isien*il, to euro 5620 

Hums caused liy GuniKiwder. 

til uent 5523 

Hums. Llidmrnl fur 5472 

Hums. Uecent, to curo 5514 

Hums, Slight, to cure 5520 

Bums. SuiHTfielat. to cure. ... 5515 
ihs rns n n d Scu I Is, I'l'Uutm en t of 55 J d 

Huahel, ItniH’Hiil 5970 

HnsUe), New York 5970 

Bushel. Weight of a, of vorioua 

GchhIh 5974 

Rush el, Wiuehentcr 5970 

Hussnng Water 4470 

Rutter of Antimony 4131 

Butternut Pills 5319 

RutyrMea 3956 

Rutyrute uf Ktli)l 429J 

Hutyraiuut Mugiiesia 4260 

But) rie Avid 3966 

Bulyrlu Ethof 42U3 

Butyrljje 49tiO 

Ciidet’s Synipof lpcncuaQhad682 

Cadmium, Bromide of 4263 

Cadmium, Iodide of 42*12 

Caffeine 4010 

CniepuC LliiimeiiL 4090 

Co In mine 57 u I 

Columns. KsKcntinl Oil of. . . 1465 

Cnlclnmloii 3849 

Culeium, Chlurulc of 4246 

Calendar, rnheisnl 6147 

Culoiuni, fUiruli. uf, to pre« 

[i,iro, , <-Nl 

Culiauyn nml lijsiumh, Rllxir 

of 47m. 4701 

Colisnya nml rrotoxiilcoflron, 

Elixar uf 4702 

Cnhsnyn, KUsiruf. .. . 47ol 

CalUnyo, FemiphnHphnrntrd 

Elixjr of 4690. 470i) 

CalKsjn, Fluid Extract of. . 4 j77 

Cnliaayu, Precipitated Extract 

of 470d 

Calisnya. Wine of 471L 

('ulomel 4138 

Calomel. Antidotes for 5902 

<‘ulomel Pills 4920 

Cidnmel, nne nf, in Cbolnra . . 

Calumba. Infusion of .5121 

Cul^ort's Tests fur Puru OHf..U96 
Cidvctti's lJuuua Leinoaods.. .524T 

i umpheiic 43i? 

Camphor 4357 

Camphor, K^seucu of .4611 

CampLvr Julup aad l)ro|>e. . .,4GU 
Camphor Lbimeot 4880 




GRANDDAD'S BOOK OF CHEMISTRY 



358 



DICK’S ENCYCLOPEDIA 



CuDphor Uisturo 

Cftropbor Ointment 4'J4\, 

Camphor, ^«hts of.. 4SCt 

CiwDpbor. 'Tmcluro of ^ilil 

Camphor to pulveri^’O 

Camphor Water 47iii>, itWl 

CanipboroieJ U)Uutj T^)6l> 

Camphorated Lotioa.. iMi 

Camphorated Oil 

Canada BaUaia :..5ioO 

Canada Italaam, KaetUioui. . .MO I 

Canada Linimoat $'JSO 

Cancer Ointment 5366 

Cancer, Planter fm* ThM? 

Cancer. Karo od/ for 57«, o77d 

Candf, Livu Lon^' 5260 

CancUa, Fluid Kilr.icl ot . 

CantbarjJnl Collixliou 4740 

Caatbariiloi Linimeut. . .4t^74. 

CanthariJcH, Oil of 4752 

CaQtbaride<4 Oinlmvut r>0i7 

Cantbandoe I'Jiwma 3010 

Cantbaridoe Tliutor .30M 

Gaotharldei, Tiiictuv.') of 433^ 

Cantou'e Phospliorue 4333 

Gapsicuro, Fluid Extract of 4379 

Capilcum. Oil of . 47.73 

Capaiflom, Strupof 4G70 

Capaloom. Tincture of 4480 

Capeidea, Copal b.i 3410 

Capftolce. Couaib.a and Tar 3417 

Caravaf. Betenllal OH of. . . . 1465 

Carbolio Acid 3010 

Carbolio Acid. Antidote for.. . 3013 

Carbolic Acid Oarale 3066 

Carbolio Acid l^tloa 4633 

Carbolio Acid fUlutlon 4600 

Carbolio Acid, Teat for .. . . 091H 

Carbolio Acid. todcedorlM ...0919 

Carbolio Add, to obtain tt9l7 

Cirbelle Cerate 4093 

CarboMc Platter 5061 

Carbolic Salve 4996 

Carbon. SulphureU of 43U9, tco. 

Carbon at w 3913 

Carbonate of Ammonia.. .4219, Ao. 
Carbonate of Asunoaia, 8o!u* 

tlon 4799 

Carbonate of Barjta 4233 

Carbonate of Cobalt 4239 

Carbonate of Iron, 8aoobariA0.4lC3 
Carbonate of Lime Water, Acr* 

ated 4433 

Carbonate of Mtbia 4238 

Carbonatn of Magnesia 4240 

Carbon Bto of I'otaatA 4181, Ac. 

Carbon.^to of Soda 4208, Ao. 

Carbonate of Zinc 4112 

t^orbonio Add 3013, 4063 

Carbonic Add. Antidotea for. .5913 

CarNniic Acid, Teela for 3913 

Carlxmlo Acid, to obtain 3914 

CarlM'nio Add Water 4431 

Carl>onic Osido 4004 

Carbonic UxJdo, to obtain 4063 

('nrbunclo 5354 

Carburet of Iron 4104 

Carburetled Ilrdrocen 4048, Ac. 

(•ardarnom. Fluid Kxiractof . .4779 

Cardajon. Tinetura &f,..4S40. 4560 

CarlaboU Water 4i:i8 

Camifiallreo 3(367 

CarDiaallro, Dalbj’a 3173 

Canaloatiro, Dewcc'i 3230 

Carmloativo Propn 5C8<) 

Carminative, Murpby’i rj388 

Carronv Water. Aerated 4433 

CaiTon Ud 3313 

Carrot Poultice 5024 

CailUlon’s Powder* 5473 

CRfiorOn. Tinctnro of 4341 

Caator Oil. to bleach 1304 

Caetor OU, to dificulaothoTavto 

of sees, Ac. 

Caator Oil, tu puriTf 1503 

Caator Oil. to teat 1499, 1301 

Cataract, Mixture for IBM 

Catarrh. Treatment of 3360 

Catcebu OmtuLeot 4945 



Catechfl, Tlftcturo of 4547 

Cathartio PlUa 4917, 3303, 5318 

Caufltlc,to appl7, to the Urv* 

thra 5737 

CansUc. Vegetable 3075, 569S 

Cautcrcto Water * . . 4^i 

Catutlc* 9074, Ao. 

CauatloAiknll 5357 

Couatio Black 8330 

CauBllo for Coma 90TO 

Catutlc lodloo 9077 

Caustic lodlno Solution 5499 

rTnuelic Lint 5078 

Caustic not«sh 4102 

Cayenne Pepper cuicl Sail, Jnfu* 

alon of- 5319 

CoccnaTO’a Antbcptlo Lotion. .4850 

CcUlus' Thcrmoinctcr 85 

Comenf, Tooth 3078, Ao. 

Ccntlgriulo, Falirenhcr oo<l 

Kcaumur Compared 92 

Centigrade Thermomoti ** iS 

Centlgrado, to reduce Pabren- 

bcUto f7 

Centigrade, to roduooKoaumnr 

to n 

Ccntigmdo, to reduce, to Pah* 

resheit 86 

Centigrade, to reduce, to Bean* 

mur 00 

CephaUo BnufT 5333, 8334 

Cerate* 493t 

Ceratea, ice Baltpj 

Cbadng. Bemedy for 5610 

Chalk iflztLkro 4747 

Chalk, to detect, in 14 ilk .4378 

Cbalybcato Waters. .44^, Ac., 4474 

CbamomUc, Enenooof. 4813 

CbaDOmUo, Fluid Extract of. .4907 

CboxQOtDUo, Oil of 4789 

ChazDorelle, Syrup of. 487A 

Chandler** Cblor^yoe 9004 

Cbaonlnf'i Mixture 5315 

Cbappod Hand*, to cure 5K29 

Chapman'* Cop^ba Mixture. .5963 
Chapman*! Periitaltlo Pmoa* 

den 5390 

Ch«reo«i. AluMnleed 4214 

Charcoal Filter 17 

Charooal Poultice S09b 

Charta Epiapaatlea 5390 

</bou**lcr’a Obetctrlo OiottDent5341 

Chclaon Fonilhncr 5302 

Chemical Drying 3847 

Cbemtoft] Equlralenta.. ..6150. 8151 

Chemlaal Food 4045 

Chemical Manipnlaliona I.3TO 

CheDlcali. Mlacellancoua 4074 

Chemical NoroeQclaturo 3653 

Cbomloal WtiUlng 3841 

Cherry i'cctoml 5287 

Cbioorr. Teat fur, In Coffee 4373 

ChUWflJn 5839 

Chilblhlik Llhlment .im, 4891, 5398 

CbUblaln Ointment 4934. 54U3 

Chilblain. Uctnedica for. ..5833, Ac. 
Chilblain Wash. . 5 295i, 5386, 5401 
Childbirth, Hemcdy for After- 

pain* 5722 

(Alncfo Money ...fdIO 

Cbineeo Wclgbte and Meaaorca6l 1 1 

Cblrettn, Fluid Extract of 4578 

ChlretU Pin* 5J9« 

Chirvtta, XiDoturo of. 4516 

Chloral ....4978 

Chloral, Hydrate uf 4278 

Chloral Hydrate of, to purify . .4978 

Chlormtea 39«2 

Chlorate of Pota**a.4t84, Ac., 4008 

Cblurio Acid 3983 

ChJuHC Add, to Obtain 39b4 

Cblorio Ether 4297 

Uhloridee 4069 

C*bloride, Auric 407S 

Chloride, Aurou 4075 

Chloride of Antimony ........4131 

Chloride of Barium 4934 

Cliluiidc of Borium Sdutioa . .4T74 
Chloride of Calcium 4246 



Chloride of Calcium. Solution 

of 4778, 4780 

Chloride of Cobalt 4251 

Chlorido of Copper 4097 

Chloride of Etbrl .4290 

Chloria* of Gold 4075 

Chlorido of Iron 4165 

Chloride of Iron, Tincture of. .4504 
Chloride of Iron, Syrup of. 4660, 4663 
4665. 

Chlorido of Lead 4102 

Chloride ot Lime 4945 

Chloride of Lime. Lotion of . ..46% 
Chloride of Line. Solution of . .4786 

Chloride of Magnetium 4243 

Chloride of Mercury 4138. Ac. 

Chloride of Mercury and Am- 

mouta 4142 

Chloride of Nickel 4i74 

Chlorid« of PlAtinu* 40*4 

Chloride of Potaasa. Lotion of.4R39 
Chlorido of Potnean, Solution of 4707 

Chlorido of Pol aMium 4199 

Chloride of Soda, I/oHon of 4831 

Cblorhle of Swln, Solution of . .4788 

Chlorido of Sodium 4215 

Chloride of Tin 4123, 4194 

Chloride of Zinc 4109,4111 

ChiorinoteO Llmo 4945 

Chlorinated Poultico 50% 

Chlorinated Soda, Solution of. .47% 

Chloiino 4069 

Chlorine, Antidote for 5918 

Chlorine, Teat* for 4071 

Chlorine, to obtain 4070 

Chlorodyno 5200, Ac. 

Ch lorody no M i x ttiro 5855 

Chloroform 4971 

Chloroform Klixir 4730 

Chloroform Liniment 4876 

CUloroform Ointment 

Chloroform, Puro 42^ 

Chloroform Syrup 4659 

Chloroform, TeaUfor 4275 

Chloroform, tool>taln 4279 

Cblorofonn, to purify 4274 

Chlorurcti, eeoCicLORTPRa. 

Choke Damp 3ai3 

ChoUffogue 5961, 5W8 

Cholero Morbu*. eco DuitRHOtA. 
Cholera, Preveutivo againat. . .5685 
5671. 

Cholera, Rcraodle* fr>r- • • >5888, Ae. 
Cholera. Trenlmont of . . 5863. Ac. 

Chromatcf 3(M5 

Chromate of !.em1 4104, 4185 

Chrofoute of PntaeM, Kal 4107 

Chromate of Putaaaa, Ked, Sub- 

etltule for 41P8 

Chnmialoof PoUaea, Tel]ow..4168 

Chforoe Ked 4105 

Chrome Yellow 4104 

C,hroislc Acid 3945. 3M 

CigaiP, Anodyne »lw 

Cij^T* for Hoamnem. . .5811, 5619 
Cigar* for Pulmonary Coninm IK 

boo 5616 

Cunicifuga Raeemoia, Fluid Ex- 
tract of. 4575 

Cifflieifuga Racemoea, Tincture 

of 4514 

ClAcbona, Fluid Extract of. . ..4605 
Clnebona, Tincture of. . . 4407, 4544 

Cinohon^ Wine of. 4710 

Cinebonino or CinehoDla 4002 

Clnchooioe. Teat for, iu Quinine 4093 
CinMamnn, £«*eotial Oil of. . . . .1465 
CinoaiDOD, Emeu lial Oil of, Tut 

f«r 1401 

Cinnamon Water 4156 

Circle#, Propertiu of 6196 

Circle*. Segmenln of. Area of. . 5%1 
Circlu, Seoton of, Area of. . . .5993 
Clrclea, to find the Area of 5967, 5968 
CiBtemi, Capacily of 0012 

Citratu 3938 

Citrate of Biemulb, Solution of. 4819 
Citrate of BUmuUi and Aujujik 
nlo, Solution of 4814 



Citrate of Bi*mulb, Preparation 

of 4813 

Citrate of Iron 4180 

Citrate of Iron. Solution of 4815 

Citrate of Magncaia, EfTerrca- 

cing 4809, Ao. 

Citmto of Magn eu a, Sol ut ion 

of 4605 

Citrate ofPotasiB^ Solution of. 4806 

Citrio Acid 3932 

Citric Acid, Synipof. 4680 

Citric Acid, Test* for 3934 

Citric Acid, to detect Tartario 

Acid la .3931 

Citrio Arid, to obtain 3933 

Cluino Ointment 4947 

Clarification IT 

CSarifJdne, lee AmcLH to be 
olaritleu 

Cloth Maaiuro 5994 

Clovee, Bueatial Oil uf I4G5 

Clorea, BoMntial Oil of, Test for 1485 

Clorei, Fluid Extract of. 4579 

Clutton’i PobrifugQ ^Irlt 5104 

Clutton'a Febrifuge T^meture . .5195 
Coal Oil, Crude, see Pktuolbuu. 
Coal Oil, Refined, aeo Kxuobrnr. 

Cobalt 4249 

Cobalt, Acetate of 4233 

Cobalt, Carbonato of 4239 

Cobalt, Chloride of 4251 

Cobalt, Nitrate of 4250 

Cobalt, Peroxide of 4250 

Coobraoe's Cough Mo^cina. ..5303 

Codeine, or Codeia 40UO 

Cod-Lirer OU, EmuUlon of. . . .5437 

Cod-Liver on Oiotmout 4975 

Cod-Liver Oil, to diiaolve Iod- 
ine la 43S28 

Coffee, Teet for Chicory In 4373 

Cognac Bitter*, French 815 

Cognac OU 1468 

CobobatloA Id Di*UUing HfiG 

Coin*, Anoient Roman 6057 

Colcblelne 4008 

ColohioMB, YtoldEztt^of...457# 
Colcbiotna, Opiated Wbe of. . .5389 
ColebicuD, Ttnetur* of 4549 

Celcethxr 41fi4 

Cold, to our* a .5597 

Cold Feet, Remedy for, at Night 5831 
Cold Id tbo Head, to euro......5565 

Cold with Cough, to cure 5605 

Collo, Lead or PalDterx', to 

euro 5092, 5093 

CuUicr'i Wine of Quinine 5122 

Collodion. CantbaridaJ 4742 

Collodion, Gun Cotton for 4743 

CoUodiOD, Morphia 4745 

Collodion, Styptic 5559, 5502 

Collodion, to prepare 4744 

Colocjntb 4554 

Cologne Water, Ammon latod .1090 

Colt'* Foot, Eaaence of 4813 

Colufflbo, ^uld Extract of 4576 

Colombo, Tincturoof 4550 

CompoeitioD Powder for Dya 

peptla 5321 

Compound Tinctuns, *ee Twe- 
TDRU. 

CoDoentrated lofoaion* 38 

Conoentration 0 

CoDdaued MUk 1597, 5470 

CoBdy'i Fluid 5440 

Congrea* Water, Aerated 4440 

CooleyA Com Plaatcr 5060 

Cooley'* TceU for OUtq Oil- . . .1500 

Copi^lne-Mogo 5366 

Copaiba and Tar, Ciranlcaof. .5417 
Copaiba, Balaam of FacUtiou 5104 
Cnpitlha, RjiliiaiD nf, .tine 

Copaiba, Balaam of, Teat for . .5107 
Copoiba and Popaine Pill*. . . .5457 

Copaiba, Capeulca of 5416 

Copaiba Miilun) SS63, 5735 

Copaiba Pill* 4916 

Copaiba Solublft InWater 4PJ5 

Copaiba, Solution of, Specifio. .4601 
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Copper, AceUto of 4CB8. 4069' 

C!opper» Ammunio>6ulphAto of. 4090 

Copper, Cbkniideof 4097 

Copper, Fcrrocyoiiideof 4Q98 

Copper, Nitrate of. 4091 

Copper, Ox Hies uf . .4090, 4094, 4095 

Copper. Pnittiatcof 40M 

Copper, Sheet, Weight of 61» 

Copper, Rulpbato of. 4090 

Copper, Sulpbito of 4093 

Co^r, Tc«U for, ka Solutkoiif .4099 

Copperas 4146 

Coni -Wood MLojjurtj 5J‘n 

Cordial, BliickhtTry 5()rK5 

Cordial, Diarrha'a 

Cordial, Dysentery S375 

Cordial, Nervo Wi:» 

Com, to Tueaauro, iu llio Cnb..CJ2d 

Com Plaster SOik) 

Corns r*i47 

Coma. Caustic for T>079 

CoPiii. I.X)tloJi for S359 

Com Powder 56d5 

Coma, Hcracdiea for 5849, Ac. 

Cornu, Soft, to euro 58.VJ 

Corr\i, to prevent 

C^trrosivo l.icjuida. Co dlter 3836 

Corroaivo SubJimuto 4139 

Corrosive Sublimate, Antidotes 

for 5009. 5903 

Corvinurt'e Elixir oflVpeino. - .4719 
Oorvisart's Syrup of Pepsino. .4684 
Outmetio Solution of Putoaaa. .4850 
Colic reau'a Oilontalirlo Eue non 5876 
CoUcrcau'a Wine of Ciuehouia47lU 

Cotton seed Oil, to bleach 1510 

Cough BalsAtn bii'i 

Cough Ixivengea 5346 

Oouirh hfedlakoo 5233. 5363 

Conlna orConU •..40li 

Conlum, W)nid KxMolof 4571 

Conlnn. OU of 4759 

Coalooi, IlQoCivoof 4439 

CofikUa’i Soive S2S7 

CoaitipatloD. Pilli for. .545^ Ao» 
Coosumptioo, InbalatloQ to. .5613 
5616 

Contnmplkoo, Pulmotiary, Ct> 

garm for 5616 

CooeuiBptloa, Uemady for Nighty 

iweata In 5797 

CoQiumptlon, Treatoont of. . . .5613 
Cough MlxtureS262,5266, 5607, 5610 
5Ca. 

Cough PUl 5506 

Cough Pluater 50^ 

Congh, Hemediee for 5596, A e. 

Cougli Syrop 5465. 5603 

Cough Tmerure 5234 

Cough, to relieve 5590 

Cough, Whoopiug,iee Whoop- 
iN<i Couoir. 

Cough with Cold, to care 5605 

( !ouuicr Irrituji ta 5062 

('ourt I’lualrr 5058 

<*oxcm1Jivc Rymp 5273 

('raikcd lloof. Oinlmeni for . . .r»002 

Cramirt, Cure for 5096 

CraiiebbUi, Fluid Extract of 4577 

< *rcam of Tartar 4197 

Crentino 4913 

tTpalmine 4013 

rr<*OROto Ointment 4953,5404 

Crncua Marti!* 4154 

Croton Oil Uuitmrnt .5702 

1‘roton Oil. Solution of 5413 

Croup, Ueraedy for 5027 

Croup, Symptom* of 5625 

('roup, to prevent Return of. .. .5028 

('roup, lYeatmcnt of 5C2C 

« •r\f»taUi7:ation 9 

Cu'bPtia, Eseential OU of 1465 

Cuhel»*, Fluid Extract of 4579 

Cuheb*, Tincture of 4551 

('ubic Feet reduced to Incbee .5999 

(*ubic or Solid Measure 5996 

Cubic Meuuru in Metre* 5998 

Cucumber Ointment 5000 



Cumming * FaregortO 4526 

Cuprum AluminatuiD 5296 

Cum, *co i>ieBASft to be cored. 

CutaneouB Affcctioo*, to alUy 

Trrir.'innn i»» 5491 

Cut*, Artificial Skin to 5501 

Cuts, Treatment of 5500 

Cut*. Waterproof Coreruig for S5U2 

Cy am elide 3958 

Cyauale* 3952 

Cyanatc of Ammonia 4323 

Cyanic Acid 3952 

Cyuuic Acid, to obtain 3953 

Cyanide*. MetaUic 3947 

Cyanide of PatoMium 4202 

Cyanide of Potoasium, Ulceim 
cau*cd by. to euro S010 

Cy«nld« 0/ ZiAc 4lk5 

Cyanurcts, *co CraKiuBa. 

Cylinder*, Cubical Content* of 6001 
Da Co*ta** CoosHpotioD Pill*. .5455 

DofTy’* Elixir .5217 

Ualby'* Carmlnalive 5172 

DoJe^* Procc** for OitUo Acid 3902 

Dandelion Alterative 5164 

Dandelion, Infuaioo of 5701 

Dandelion IHU* 5700 

DavideoQ'* mode of deodoria 

ing Putrid Whale Od 1468 

Dovih' Neutralising Cord!*) . . .5424 

DarU' Pain Killer 5410 

Day. to find the Length of the. .6153 
Deafneao, Remedie* for . .5809. 5614 

Debility. Treatment of 5760 

Decolcomlne Picture*, to ap- 
ply 6195 

Decantation 10 

Decarbon Ixatloo 3643 

Decimal Approx iaatlon* to 
CalouUuooj 6119 

Decimal EanlTolenU of Feet. 

Incbe*. Ac 5979,5965 

Decimal Weight*, Ac..*eoMtT* 
Ricar. WBiGB'ra. 

Decoction, Rbeumotto 5540 

I>eoocUoDi, to prepare . 34 

Decoloration 5641 

Defecation 3845 

Deflagration 11 

Delamotte'* Golden Drop* 5210 

Dolioux'* Wino for llbeoiba' 

tUm, Aq 5406 

DellqueaoeDee 22, 3849 

DennU* Anti*paomodlo Tine* 

ture 5970 

0«nt if r lea* .5469 

Dorbyeblro** Soa-Slckuc** Pre- 
ventive 5235 

De Rheim** Healing Paper 50S9 

Duachomp** Fuligokali Oint- 
ment 5360 

Deaohamp'* PoitU* for the 

Breath 5405 

Deaubamp'a Plaatcr 5045 

Deaieoation 12,3849 

Detergent* 5504 

Devil Plaatcr 5278 

Dewberry, Tincture of 4497 

Dewee* I Carminative 5230 

Devoe * Tincture of GiiaiocujQ544l 
Dextrine 4345 

Diamond Tuoth Cement S679 

Diamond Weight* SM 

Diamonds to teik 4399 

Dlaphoretlca 5)34 

Diairbuia, Dilioue, Cure to 5W 

Diarrhoea in Infant* 5661 

DiorrhoMi, Kemedics to . .565.% Ac. 

Diarrhi&i, Treatment of. 5858 

Dick'* Dynpopeiu Cure 5681 

Dick'* Dyapepsia PIU* 5682 

Diatillatlon 13 

Diachylon Plaster 5043 

Dietehcb'* Mode of Bleaching 

Oil* 1508 

Digeetioa 40 

D^eetion, Artificial 56^ 

Digeotive Candy 5260 



PlgitolU, Fluid Extract of 4574 

Dig! tali*. TIocturo of 4490 

Dilute Alcohol, Officinal 1437 

Diuetod'* Fluid Hagueoia.. .4434 

Dianer Pill* 5181 

DipbtberiOt Remedie* to 5637, Ac. 

Diphtheria Treatment of 5^ 

tHaea*e^ Cm of, by Ab*Unefi06S894 

DUinfectidg Lotion 4852 

Difplaocment Tincture* by 41 

DUtillation ofEmotiol Oil*... 1465 

DiitiUed Water 476B 

Ditchett'* Remedy for J^ile*. . 5255 

Diuretic* 514R> Ao. 

Diuretic Drop* 5147, 5311 

Diuretic Infusion 5148 

Diuretic Pill* 4910, 5149 

Dogwood. Tiocturo of 4553 

Dub>inUo 4241 

Donovan'* Mixture of Cyanide 

of Potooelum 5968 

Donovan *a Soluliou of Arsenic 

and Mercury. 47T7 

Duses. SirengUi of, forDHlcrent 

Age* 5965 

Dover* Powder 5176 

Dover** Puirder. Camphorated 5429 
IX»ver*« nheumalto Powder . . .5331 

liover* Tincture 

Uowlcr'* T^M-Worm Rem edv. 56.50 

I>rau*lil. Black 5212 

Drawing-Paper, Size* of 6131 

Drinking U>Exoea*,Tonioaft«rfl616 

Urop*, Cortoiiiativo 5689 

Drupe. Diuretic 5147, 53U 

Drupe, Dutch 5342 

Drupe. Golden SSIO 

Drupe, lloerlem 5342 

Drope, Hot 8179 

Drupe, Jeeniu* 5091, 5338 

Drope, Pectoral 5193 

Urvps. Hod 5376, 5411 

Drupe, Sweating 5142 

Dropsy. Rcm^y for 5697,5754 

Druwneil Persona, apparently, 

to restore 5693 

Dronkconesa Habliual. toonre58l7 

Dry. ChernicaUy. to 3842 

Dry Measure 5970 

Dnr Measure compared with 

Imperial 5972 

Dry Meostiru compared wUb 

Helricsl 5971 

Dry Meosaro, Imperial 6037 

Dry Meoauro, Imperial, com- 
bed with Litre* 6040 

D^ Measure, Imperial, com- 
pared with tr. Statu 6036 

Drying. Chemical 3849 

Drying. Li»s*of Sobstanco* in. 6149 

Depasquier'a lodido of Iron 

^Wle^ 4476 

Dupuytren’s PiUa 5256 

Dorend** Syrup of Phosphate of 

Lime. 4636 

Dutch A room* ter* 616D, 6163 

Dutch Droo*,. .VM9 

Dutch Weight* and Measure*. 6090 

Dycre* Aquafortis 3860 

l^se&tery Cordial. Patent ..5375 
Dysentery, Romedise for. .5678, Ao. 

I^sentery, Treatment of 5675 

I^popaia, Remedies for. .568% Ao. 

Dyspepsia, T^Mtmeot of. 5679 

Bar. I^ammatioD of the, Remedy 

to 5813 

Bar. w dutroy Insect* In the.5816 

Baraohe, Cure to 5811, Ao» 

Earache. Treatment of 5810 

Earth. 4tc.. Weight of 6134 

EaaWlndiia Money 6119 

Saatoo'a Syrup of Phoephate of 

Iron. Ac 4699 

Sau *• Jav«n«. 47*7 

Sau de Labamquo 4768 

Sen MagnAiicnne 4434 

San MMicinaJo dTluason 5908 

Eclectic Bmetio Powder 5169 



Sdulooration 3847 

Eflioresccnco 3842 

Eger Water, Aerated 4441 

Egyptiaenm Salvo 5004 

Ecy plain Ointment 5005 

Ehrie't Styptic Cotton 5SG0 

BUeomaon s Opiated Wine ui 

Colcblcum 5389 

Elder- Floa'rr*. Oil of 4752 

Elecampane, Fluid Extract of. 4570 

Electuaries 5152, & o. 

Electuary, Aperient 5153 

Electuary, LenUivo 5)54 

Elements, Tslde of, ami their 

Chemical Equi volenti 6150 

Elixir* ’..4(2)7, Ac. 

Elixir, Anti-catarrh 5447 

Elixir, Aperient .5446 

Elixir, Dairy’s 5217 

Elixir do Guru* 4717 

Elixir of Bismuth .5420 

Elixir of Bromido of Ammoni- 
um 5074 

Elixir of Bromide of PotQasium5449 
Elixir of Bromide of Sodium . . 5215 

Elixir ofCallaaja 4698. 4701 

Elixir ufCuUsuyo, Ferrophoapho- 

rotod 4699, 4700 

Elixir of Chloroform 4730 

Elixir of Gentian, X'ciropUospho* 

rated 4725 

Elixir of Opium 4735 

Elixir of Pepsino 4718, Ac., 4724 

Elixir of Peruvian Bark and 

Iron 4709 

Elixir of Taraxacum 4729, 47:Ui 

Elixir of Vulorionato of Ammo- 

oia 4798, 4732, Ac. 

Elixir of Vilrli>| 4731, 4740 

EUxlr of Wild Cherry, Forro- 

ted 4716 

Elixir, Pcctund 544.5 

Elixir, Squire’* 5298 

Elixir, Stomach io 5U6, Aa 

Elixir, Tonic 5407 

Elixir, Truumotic 5419 

Ellls’i Bshouco of Boot 46 lb 

Blutrialiou U 

Emcuci 5167, Ao. 

Emetic Mixture 5168 

Emetic Powder, Eclectic 5169 

Emstio. Skmplo 5170 

Em* Woter, Acretod 4442 

Emulsion* 45 

EmuIsloD of Cod-Liver Oil 5437 

Emukkon orPumpkIn-sasd* . . .54J2 
Engclhardt's Method of Bleach 

Ing Oil* 1509 

Engliih Weights and Moo*uro* 6031 

Kpaom Salt* 424 z 

EpMm Salt*, to dkguise the 

Tostcof 5891 

Epsom Salt*, to distiogukh Ox- 

olio Acid fnun 3904 

Enidvnlent*, Chctoiool, of tho 

Elements 6150. 6151 

Equivalents of Acid* 61 

Equivalent* ofAlkaliei 80 

Ergot, Fluid Extract of 4578 

Ergot, Tincture of 4517 

Erysipcla*. Lotiou fur .54127 

Essence, Bitter 4615 

Essence for Headacho 5228 

Essonco for Tooth oebe. . . .5874, Ao. 

Eoscnco of Bec4 4618, 4818 

Essence of Camphor 4811 

Esseooe uf CbamomUo 4613 

Essence of Culufoot 46)8 

Essence of Ginger 4619 

Essence of Guaiocutt 

£ssc*3C0 of Life .\iy7 

Esscaco tf Mlrbano 4:tl2 

Sflsme* of Artificial .. .4302 

Essence of I'cnpcnsmt 4oiu 

s•■«^ce of Pin«-appl», Artificial. 

^ 

Esscnco of Spearmint 4dk4 

Essence of Quince, ArliQcioi. .4298 

Essonco uf Quinino 4624 
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EMencQS, MrUicmal &ic. 

Kascncoi, Mcdicmnl. to color 4000 

Hibeiilitil UjIi 14(>4, 

Rttaentbl Oil of Aloe} 14C5 

KMemiiil Oil of Aoiso 14(U 

KMeolial Oil of Apple. .. .1401, 43CO 

KwienUdi Oil of Uarlk 46 

liftMntiol Oil of Dcrgnmo(l*oar43Ch2 
l^ontlul Oil of Bitter Almonds I4Cd 
Cuouuttl Oil of Bitter AlmomU, 

Ffli'liUaus 4323 

Esacntlal Oil uf Bitter Almomis, 

Noiipoiaonuus 1313 

l'»}onlial Dll iif Ciltcr Almonds, 

Twi for 1471) 

Ewentiul Oil of Calamus t4H.'> 

Kuoiutal Oil of Caran uj i4(»7 

BtMrUini Oil of Cinnamon ...Utu 
BueDtinJ Oil of Cinnamon. Test 

for 1481 

Bisenlbl Oil of Cloves 14C5 

Kwentioi Oil of Cloves, Test 

fur 1485 

RwenUnl Oil <if Rconel 146^ 

KMOliiil Oil of llursemlut 1465 

£M6niiid Oil ufdarjoncUo Penr. 

KflClllloua 1471), <303 

Sisential Oil of Juniper 1465 

RoMatioJ Oil of Lnvender 14G5 

KMsntiol OU cjf Lavender, Test 

fur 4482 

S«*cn(iui Oil of Lcioon 1465 

KsSAatioJ Oil of Lomon. (n k*epl47J 
lUaontla] Oil uf Lomon, lu re* 

■lore 1473 

BMeatidl Oil of MuoUrd 146S 

KMentiul Oil ofOrlgauum 14C5 

fi»eatial Oil of Pear, Pocti- 

Uuui 1470, 4302 

£«eQttal Oil of Pennyroyal . 1465 
Kaaential Oil of Poppemlut . . . 1465 

SMentiiLj Oil of Pimeoto 1465 

SweutloJ Oil of Quince, Factl 

tioui 1471, 4»6 

KoaenMal Oiluf Khedlum-WoodUO 
Haeeailal Oil of S*adaJ-Wood. .1465 
jgwentlil Oil of Hi wa free U46 

Kweutlul Oil or5>aTiuo 14&1 

KAsruiml Uil of Sui’drujiuc .... 1465 
Kasauiiol (>U uf valvnau . . . 1465 

KaseuiiolUiU. MiUou's Uelhixl 
for u(n 

EwenUal Oil», tu detect AlcoUol 

in 1476 

Eucimul ODd, tu detect 5Ilatun'4 

of 1477 

BmciiUii] Oili, to detect Oil or 

Koain m 1473 

EuonUiiI 01l.(, to JUtiil 1466 

EMonliul Oik to cstraot, from 

Wuixl, Ac 46 

Eason (iuJ Oilx, to obtain 1465 

KsHcnrnil niN. t<» purity 1474 

Ether 4J71I, Ac- 

Blbcr. Acetic 42yi, Ac. 

Etbnr, Hrnzoic 43D4 

Ether. Bulyrio 4223 

Etljcr, t’aoiioDa abon: 4283 

Ether, Cliloric 4227 

Ether. (.omj)uuud Spirit of . . . .4749 

Klhrr, Kunuio 4f395 

Etbcr, llvdrochloria 429U 

Ether Kitric 4287 

Ether, Nitrow 4l?88 

Ether CKnanihio 420(1 

Ether Oz^mc 4284 

Ether, Polarponic M7I, 4296 

Ether, J'erceiUagc of, in Aleu* 

hoUc Uiilure.i 4286 

Ether, Pbosphoralrd 4740 

Ether, Sirouper Ufllcinal 4281 

Ether. Sulphuric 4270, Ac. 

Ether, Syrup of 46 jU 

Ether, iWa for 4383 

Ether ti> purify 4383 

Blbcreal topirpaiu.. 44 

Elhine 4048 

Elhiops of Antimony 4126 

Ktbyl 42D8 

Ethyl, Acetnte of 42yy 



Ethyl, Benroate of 4294 

Ethyl. Butyrate of 4293 

Ktliyl. Chluriilc of 4290 

Ethyl, Fonoiatc of 4295 

Ethyl. (Enantnylatc of 4296 

Ethyl, Osh Ic of 4279 

Ethyl, V/,ler innate of 4300 

Eva|yjrutin^ Lotions 4843 

Ernporaliou 15, 44 

Evaporation. Spontancooa 3842 

Expectorants 5593 

Expreaaioo.VcireubloJuiccabj 45 

Extract of Arnica 4751 

Extract of Black CoUoab 4750 

Exlr86t (>f Load 4775 

Extract of Milk 5478 

Extracts, Fluid, seu Kloid Ex* 

TKACTS. 

Extracts, tu keep, from Mould* 
io^ 44 

extracts, to prapars 44 

Eye. Black, Treatment of 5792, Ae* 
Eyo. to allay Irritation In tbo. .5806 
Eye, to expel Insectn '-om tba.5195 
Kyo. to extract Steel irtim tho.S796 
Eye, to remove Dirt from tbo. .57IH 
Eye, to removo Zloo or Iron 

from ibo 5605 

Eyo Waten 5707, Ao, 

Fobrenbelt, Cooti^rado ud 

Reaumur cumporod 92 

FohronhcU'a Tnermooeter . .. 65 
Fall ren belt, to roduco Centi* 

grade to, 8i$ 

Fabrcuheit, tu reduce Reaumur 

to 86 

Fahrenheit, to reduce, toCenli- 

grade 87 

Fahrenheit, to redueo, to Rcau* 

mur 89 

Fainting Fits. Treotsent of. . .5894 

Falk's Antacid Tlocturo 5444 

Family Salve 4935 

Fot, Uojicid, t<i restore . . 1489. Ac. 
Fat. to extract, from Donee 1325 

rat. to Kaop trom gattinq BanelO.. 

1491 

Pat, to pr«««rva 1S16 

Pat, to puriry 1517 

Febrifuge Spirit 5194 

Fobrlfugo Tincture 5195 

Febrlfuffo Wine 5141 

Feet, BDstcred, Remedy for . . .5839 

Feet, Cold, Romody for^ 5831 

Feet, Frosted. Remedy for 5843 

Feet. Lineal, compared irlth 

Mefpes 5976 

Feet, to abaorb Penpiration In 

the 5846 

Feet, to correct OfTenilvo 8mcU 

In the 5845 

Felon 5540 

Felon, Bone, to cure 5551 

Felon, Treat neat of 5549, Ac. 

Famalaa, PUls for . . SSL 9719. Ac. 

Fennel, Eie^ntial OUof 1465 

Fennel Wn«<‘ 4757 

Feaugreek-Seada, Od of 4732 

Pornantation IS 

Farm on Lat inn, Aoetoui 16 

Fenne ntatioD, AlcobolM or Vis* 

oui 16 

Fermontatlun, MucUa^ioooi or 

Viscous 16 

Fc men tat ion, Putrid 16 

Permentatinn, Saceborise 16 

Ferrateil EUiir of Wild Cherry 4716 
Femited Wine of Wild -Cberry 4715 

Ferrid cyan idea . . 3954 

Ferridejanide of Iron 4169 

Ferrideyaoide of Fotauium . . .4200 

Farrucbyaxic Acid 39.56 

Fcirveyanidoi 39.56 

Ferrocyanide of Copper 4098 

Peuuvyunide of Iiou 4107 

Femxsyanlde of PotooBiuo 4201 

Fermpnoepboreted Elixir of Cal* 

isflya 4699, 4700 

Ferrophospboratud Elixir of 



Gentain 472.5 

Fmieia, Po\iltlce for 5(C{2 

Ferer and Ague, Remedies for 5579 

Fever Drink 4762, 5136 

Fever. Houselcek fur 5144 

Fever. Intermittent, Pills for . 4904 
4908. 

P«v«r. lotarttitteflt. Raiwdlea Cor. 
5736 

Fever blixluro 5137, 5757 

Fever Powder 5145 

Fever, Scarlet, Proventlvo of. .5753 

Fever, 5>corlcl, Uomedy for 57.15 

Fever, Scarlet, Trootmout of. .3730 

Fovrr TIncturo 5371 

Fever. Typhoid. Remedy for -.5747 

Filter for Billers P30 

Filter for Siroug Acids or Alka- 
lies 16 

Filter, (■iin 0011011 16 

Filler, Self fcoding 17, 3840 

Filter, to, Corrusivo Liquids. ..383<> 

Filter, to. Precipitates 11837 

FUtor, to, Rapidly 3838 

Filter, t<i, Vcgatablo Infusions 3833 
Filler, to. Vegelablu Juices . . 3834 
Filtering Paper, Qualities of . . 17 

FUlerine P<iwdera 3839 

Filters for Various Purposes. .. 17 

Filtration 17 

Finger'Daila, Trentment of . . . .9823 

Flro-Pamp 4040 

Flab OU. to dtdeet 1498 

Fila, Fainting 5694 

Pita, Treatment of 5693 

Fixed Oils H87, Ao. 

Fixed UUs, Lubricating, to re* 

flne 1495 

Fixed OUa. Rancid, to restora .1489 

Fixed Oils, Toils fur 1496, Ao. 

Fixed Olii, tu bleach 1504, Ac. 

Fixed Oils, lu deudoHxo 1488 

Fixed Oils, tu |irvvent Rancid* 

Uy in 1491 

Fixed Oik to purify ISM 

Fixed Oils, lu |»urify. for Lamps 1494 

Flaxseed Tea 55W 

Fletomlngs Solution of Stryeh* 

Dia 5355 

Flour, tu detect Mineral Subttou* 

css in 4378 

Flowers. AnrenUno 4127 

Flowers of Aatimoxy 4127 

Flowers of Beocoio or Banja* 

min 3942 

Flowers of Sulphur 4354 

Flowers of Zinc 4116 

Fluid Extracu 4571, Aa 

Fluid Extracts, Classified For 
mulis for oblnining . . . 4573. Ao. 
Fluid Extruvtof AcvuUeLeaves4574 
Fluid Extract of Aconite root 4575 
Fluid Extract of AUipice (Pi* 

meolu) 4579 

Fluid EiCrael of Bearbeirj 4577 

Fluiil Extract of BvUsdoiJoa., .4574 
Fluid Extract uf Bittersweet ..4577 
Fluid Extract of Black beny* 

rord 4577 

Fluid Extract of Black Cobotb 
(Clmicihiga Ruvemosa 1.4 575, 4593 
Fluid Extract of Blc«sad*This1ia 

(Carduus Benedictus) 4604 

Fluid Extract of Blood* Root. . 4575 

Floid Extract of Boneaet 4576 

Fluid Extract of Buebu . .4574. 4590 

Fluid Extract of Burdock 4596 

Fluid Extract of Csliiaya .... 4577 

Fluid Extract of Canella 4519 

Fluid Extract of CspsieuD 4579 

Fluid Extract of Csrdsmom . . . 4579 
Fluid Extract of Chamomile. . .4597 

Fluid Extract of Cbirelta 4576 

Fluid Extract of Cinebona 4605 

Fluid Extract of CinosmoD. . . . 4579 

Fimd Extract of CJuvea 4579 

Floid Eitroct of ColcbicQSQ .. .4576 

Fluid Extract of Columbo 4576 

Fluid Exlroct of CranrsblU 
(Oeranluml 4577 



Fluid Extract of Cube be 4579 

Fluid Extract of Klecam pane. 4579 

Fluid Extract of Ergot 4571 

Fluid Extract of Foxglove (Dl* 

gitulk) 4574 

Fluid Extroct of Galls 4577 

Flui<l Extract of Geotiaa 4576 

Fluid Extract of Hellebore, 

Amcricflo 4575 

Fluid Extract of Hellebore, 

Black 4575 

Fluid Extract of Hemlock (Co- 

nlum) 4578 

Fluid Kxtroct of Heabane 4574 

Fluid Extract of Hops 4594 

Fluid Extract of luccacuaoba .4575 

Fluid Extract uf Jalap 4575 

Fluid Extract uf Life rout 4602 

Fluid Extract of Liquorice .... 4595 

Fluid Extract ofLooelia 4578 

Fluid Extract of Lupolin 4579 

Fluid Extract uf Maodrake 4575 

Fluid Extract of Mstico 4574 

Fluid Extract of May-Apple 

Root 4575 

Fluid Extract of Myrrb 4579 

^uid Extract of Orris root 4579 

Fluid Extract of Parelra 4606 

Floid Extract uf Peliitory root 4579 
Fluid Extract uf Pick rout (Spl* 

gcUa) 4577 

Fluid Extract of Pipaisaewa ..4577 
Fluid Extract of Prickly * A sb 

Bark 4579 

Fluid Extract of Pomegranata- 

ruot Bark 4577 

Fluid Extract of Queen i-root 

(StilUngla) 4587 

Fluid Extract of Red Bark 4606 

Fluid Extract of Rbubarb, Al* 

kaiiun 4591 

Fluid Extract of Rbubarb and 

Pousaa 4586 

Fluid Extract of Sarsaparllia . .4577 

Fluid Extract of Sculkap 4601 

Fluid Extract of Senna aud 

Jalap 4603 

Fluid Extract of Beneka. .457A4598 
Fluid Extract of Saake-root, 

BUck (Cimlcifojtal . . . .4575, 4583 
Fluid Extract of Snake-root, 

Virginia (Serpentaiia) 4578 

Fluid Extract of RqolU. . .4578, 4593 

Fluid Extract of Somacb 4608 

Fluid Extract of Tboni*appla 

(SUmmonium) 4714 

Fluid Extract of Valerian 4574 

Fluid Extract of Vanilla 4607 

Fluid Extraot of Wild-Cberry 

Bark 4589 

Fluid Extract of Yarrow 4586 

Flnld El tract of Yellow-Bark .4577 

Fluid Uaasuros, QroUuated . ..5957 

FInor Spar 3960 

Fluoric Acid 3960 

Flnorio Add, to obtain 3961 

Fluorides 3960 

Fonantationi 5165, Ao. 

FoBenUtioD, Anodyne 5156 

Fomeotatioo, Arnica 5159 

Fomentation, Ordinary 5157 

Fomentation, Stlmolallng 5160 

Fomentation, Strengthening ..5158 

Pood, ChemiODl 4545 

Fuot> Lineal, l>ocimal Ecuiva* 

Icnta of 5985 

Foot rot in Cattle, Ointment 

for 5001 

Vurd's BaUnm of Horehound ..5367 

Foreign Weights and Mea- 
sures 6054, Ao. 

Pureigu Weights, Ac., com- 
pared with American 6055 

Purges Water 4470 

Foralato of Ethyl vseo 

Furmlo Ether 4295 

Fboeber's Dressing for Wounds 5392 

Fowler s Solution 48U4 

Fiizglovo. Fluid Extraot of 4574 

Fuxglovo, Oil of 4752 

Foxglove, Tincture of 4490 
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Uurifttio Acid CbUbUiti 

tolion 5398 

Pot'i Sutpburio Acid ChllbUin 

LialcBent 5399 

Praak'i Solution of Copaiba. . .4801 

Preoklaa, U> ratsova 56M 

Fnamaa'a Vennlfuga Oil 5643 

Fftoob Binary WaiffhU €046 

Prenob Binary Wei^hlJ oom- 
pared with Amerioan. ..6047. Ao. 
Pnnoh Binary Weiahta com- 
pared with ifatrioia <V)A0 

Preooh Hoepital Itch Ointment 4955 
Preoeh Linear Meaanrei Old. ..6051 
Prenob Metrical WelghU, Ao.6053 

French Money 605.1 

Krencb Nut-OU, to detect 1496 

FroDch Pepaine Wine 4721 

tYonch Synip of Balaam of Co* 

ptkiba 

French Svrop of Santonin . - . 4«i8 

Pronch WelcrhUand Meaaurei6045 

Frey ‘a VenuifuK* 

Wiara' Balaam 5^1 

Froat Bites. Remedlea for. 5843, Ac. 

PuUffokaU OLotment 5380 

Pul I l^k all. to obtain 5381 

Fnmtng Liquor 

Fnmintf Sulpborio Acid 3856 

Fusel Oil. to free Alcohol from. 1445 

Fusion 19 

Oalbonum Pills, Cempoand 4921 

Oallatea 3905 

OaUic Acid 3905 

Oallio Acid, ftom Toooln 3907 

OslUo Acid, to distiotfulab. from 

Tanoio Acid 3908 

Oallic Acid, to obtain 3906 

Gallipoli on. to detect 1498 

Oalllpnil OU. to test 1499 

Galls, Flnld Bttrsci uf. 4577 

Gails in Eorsesi Lotion for 4855 

OaUl, Lotion of 4848 

GaUs> Ointment of 5006 

Oalis. Tlnoture of 4561 

Garflea 5063. Ao. 

OarglA Anti*«yphtUtlo 5416 

Oargla. Boras and llooey 5307 

Oarfla, CarboUo Acid 5066 

Garble for Diphtheria. Ao 5073 

Garble for Bore Throat. . 5065. Ao. 
Garfle for Threatened MortiB* 

oaUon 5071 

Gar^e, Vuoilafinoni SOTO 

Gargle, Potasaa 5064 

Gargle to promote Suppuration 5079 

OarlJo. miof 4739 

Garret's Coating fur Fills 5359 

Q tns. £lixir dc 4717 

Oaa 4030, Ao. 

Gaa. Cool, to detect Sulphur In 4399 
Oaa tofindtheSpeoinoOrarlty 

of. 49 

Oaa, to find tho Weight of 4039 

Oos Tubing. 7ndia*rubber. to 

make OM-Ugb t 4033 

QOH, Weight, Ao., of. 6138 

CuAuline 1597 

OitAsiooart's Turpentine Lotion 5401 

Qay'Lnsaao's Aoidtmeter 69 

Oay'Lussao’i Alooholmeter . . .8157 

G ay -Lnssao 'a Aik a] Imeter 69 

Gay«LuMao'i AreoraeterefilSS, 6156 

Gaj Lasaac's Ponret 89 

Gar Lussac's Pyrophon;s 4343 

GMdlag'i FUo Ointment. ... ..5954 

Golatina 4365 

GalatinA Bono 4367 

Gelatioo from Bones 4366 

Gelatine, Patent 4369 

Gelatine. TceU for 4370 

Gelatine Wafers 4369 

ne)4e ponr lo Goitre 5371 

Gcisemlnuni. Tincture of 4493 

Gems. Comparatlvo Weight and 

Hardness of 8136 

Geiularond Tralles Compared. 56 

Gendar's Oydrometer 56 

Gentian. Forrophoepborated 



EUsir of 4735 

Gentian. Fluid Extract of 4576 i 

Gentian, Tincture of 4569 t 

Geographioal Measure 6010 

Georgfle Myrrhino 5377 

George's PreTCntlro for Pitting 

lo Smallpox ...5760 

Gernnium. Fluid Extract of 4577 

German Black Solve 5007 

German ^rupof Ububarb 4C75 

German Tea for the Chest 54i25 

Ginger, Oleorealnof 4561 

Ginger, Tincture of 4558 

Glass Bottles, to fill, with BoU 

Inff Liquid 4617 

Glass, to pulverise 

Glauber’s Salt 490T 

Gleet Powder.. . 5314 

Glycerinated Lotions, see Lo* 
TIOKS. 

Glrccrlnoted Ointments, see 
OWTNEKTB. 

Olycerino 4359 

Glycerine Balsnm 5095 

Clrcorlne. Commercial 4369 

Glycerino Jelly W95 

Glyearins U*tlorts. 4S39 

Clycsrins Past* 5236 

Glycerine, SoUent Power of. . 4381 
GljcoriDO Starch or Plasma. . SC09 

Glycerin*, T*sk* for ....4564 

Olyeerlnc. to purify 4382. Ac. 

Glyccrlno Varnish fortlie Skin 5491 

Gljccrolo, Korcotio 5016 

Glyconino 5491 

GoebeVa Pyrophoras 4344 

Goddard's Aromatlo Blackberry 

Si*nip 4€85 

Goddsrd'i Core for Lorn of 

Voice 5817 

Goddard’s I) I arrhesa Kenedy. .5C56 
Goddard's Elixir of Valerian ate 

of Ammonia 4733 

Goddard’e Gonorrhoea JL em^ 

dies 5733,5734 

Oodfrey'e Cordial 5384 

Goitre J«ny 5971 

Gold. A ssay of. Weights OMdlB 5948 

Cold, Chlorides of 4076 

Cold L*«f, to pulvoris* 26 

Gold. Teats for, In Solutions. . . .4076 

Gold, to teat 4386 

Golden Drops 5910 

Goldon Tlnctnro 

Goodret's Ammonlacal Olnt* 

meat 5477 

Oouorrbflsa, lojeotlon for.M3S,5438 
Ao., 573A Ac. 

GonorrhaSA PUli fer 4911 

Gonorrbma, Remedies for. 5731, Ac. 

Good 8*imaritan Liniment 4858 

Good ^d Samaritan Liniment 5283 

Goulard*! Cerate 5476 

Goulard's Extract. Antidote for 5908 

Goulard 's Eye- water 9804 

Ooulard'e PoulUoo 9030 

Goulard's Water 4776 

Gout Paper 5937 

Gout. PlUs for 5189, 5187, 5196, 5318 

Goat, Poultioe for 5035 

Gout, Prerentire against 5914 

Gout, Wine for 5408 

Gorerament Land Measure. . . .9984 
Orabam'i Neuralgic Liulment.dW 
Grabame’s Blizir i^f Bismuth. .5490 
Orabmme'i FTuJd Extract of 

Burdock 4596 

Grabaae’i Method of Peroola> 

tlQQ 4579 

Grain Moaxnm. Apothecaries.. 9956 
Grams compared with Apothe- 

oariea' Wmght 8030 

Graiai compu^ with Aroir. 

dupoU 6098 

Grams compared with CaUe 

Metres 8077 

Grams compared with Troy...80S9 

Granulation 90 

6ra&TliIe*a Coaoter-lnltaat Lo- 



tions , 9451 

Grarel. Pills for tho 5944 

Graves' Gout Preyentlvo 5314 

Grenso for Lubrication. ..1541, Ao. 

Green Coloring for Oils 5384 

Green Mountain Salve 5345 

Green Oil 5385 

Green Salve 4978, 4973 

Green Vitriol 4146 

Gregory's Powder 5811, 5414 

GritOn’s Tincture for Coughs.. 9834 
Grimault’s Hatlco Inl^lm . .5435 
Grimault's Syrup of Boraerad- 
ish 4688, 4688 

Orces' Treatmeot of Bums. . . .5516 

Orovea Cblorodyno 9901 

Gnalacum, Sssenco of 46S3 

Qualacum, Tluctnro of. . .4505, 9441 

Goslaeum. Syrup of 4676 

Guanidine 4015 

Guanine 4015 

Guma to preecrvo tbo 5866 

Gums. Ulcerated, Lotion for. . .5461 
Qom-Tragaeantb. Test for. . . .4384 

Gun-Cotton Filter IB 

Gun-Cotton for Collodion 4743 

Gunpowder, Buns from, Treat- 

mentof SSS3 

Gttuter's Chain 5M5 

Gotta-Peftiha Filling for TeethJBBP 

Outta’Peroha. White 5881 

Haerlam Drops 5343 

Hagar's Vermin Ointment 5395 

BMnemann's Teat fur Lead in 

Wins 4402 

Hall’s Dinner PiUi 5181 

Hall's Sola I ion of BtrTcbula 5354 

Hamborg Bitters 838 

Hamburg Tea 5418 

HomiltoD'a Tlneturo of Dog- 

woe^ > 4553 

Hands, Chapped, to euro 5622 

Baoda to iirot eat. from Chap- 
ping 5822 

Haro's Pyrophoras 4349 

Bariaod's OMorrhma Homo- 

dl« 5731, 9732 

Baraallno 4008 

Hartsino 4008 

Harrogata Water 4468 

Hay Fever. Treutment of 5991 

Hayes' Pile Liniment 5219 

Headache, Bsseoco for 9229 

Hesdacbc. Remedies for. .5708^ 

Basllug Poper 5059 

Hesllog Reive 4971 

Beulih Pills 5166. 9199 

Ueart. PalplUtioo of. to rulieve,5766 

Heartburn. Treatmeotof 5690 

Beal conducUog Power of Bond- 
ing MateriaU 6125 

Hellebore. American, Fluid Ex- 
tract of 4575 

Hellebore, American, Tincture 

of 4496, 4515 

HeUeboro, Black, Fluid Extract 

of 4575 

Hellebore, Block, Tioeturo of .4.V6 

Hemlock. Fluid Extract of 4578 

Hemlock Liniment 4^ 

Hemlock. t>il of 4752 

Hemlock Poumco 5034 

Hemlock Salvo 4969 

Hemlock, %rup of. Compound. 4B81 

Hemlock, 'nootura of 4489 

Heinorrhogo, Prepared Cotton 

for 5560 

Hemorriiagc. Solntlonfor 4610, 542D 
Hemorrbage, Troatmentof5S50. Ao. 

Hemp, Tincture of 4465 

Rompued oil. Tests for.. 1497, 1498 
Henbane, Fluid Extract of . . . .4574 

Henbane, Oil of 4752 

Heubono, Tlneturo of 4511 

Henderaon’s Lotion for Corns. .5329 
Beury's Arometio Vini^ar....l086 

Henry’s Magnesia 5230 

Kerb Drink for Fevers 5136 

Herbs, to extract Essential Oil 



from 46 

Jlcylc's ilorso Embrocation . . .5222 

llign Wine 1435 

niU's Balsam of Honey 5231 

nirsers Mode of l*reserrlDg 

Fats 1515 

Bivo Syrup 5273 

Hoarseness. Curo for 5017, Ao. 

Hoarseness, Syrop for 5249 

HoerKness, to prevent 5621 

Hodgen's Stomneh-Pump 5917 

Holftnann’s Ano^ne 4749 

Hofeonn’i Life Balsam 5112 

Qc^e't Pepaine Pills 5460 

Hogs, Live, Weight of Pork In 6129 
Holland. WeightsandMeasurcs 

of ri090 

EoUoway'a Ointment 5168 

Holloway'aPllU 5369 

Homberg's Pyrophorua 434; 

Bomceupathio Cholera Preveob 

Ivo 5671 

Homceopathlo Cholera Remedy 5672 
HoDceopathlo Mustard Plsster50M 

Honey, Balsam of 5003, 5231 

Honey of Borax 4695 

Honey of Rosea 4694 

Honey of Violets 4696 

Hon«y, tc eXaciry 4693 

Hoof, Cracked. Olslrpentfor ..5002 

Hooper's Female PUls 5382 

Hope’s Camphor Mixture 5367 

Hope's Congli Mixture 5611 

Hops, FluitTExtractof. 4594 

Hope. Tincture of 4910 

Horebound, Balaam of . . .5092. 5367 

Horaot Btlogs, lo curo 5927 

Korsemlnt. Easentlal Oil of . . . 1465 

Horseradish, Syrup of 4C88 

Horseradish, Syrup of, lodin- 

Ued 4668 

Horse Liniment 4606, 5222 

Honlcy's Cblorodvno 5SU.$ 

Dot Drops 51 7F 

EubbeU's Kxtructof Colisaya. ^4706 

EubbeU's Wlno of Iron 4705 

Hufolund's An(i-cntarrh Ellxlr.5447 
Hufelond's Aperient Elixir. . . 544A 
Hufeland's Diuretic Drops... ^11 
llufrland'a Infant Powilfr . . . 5490 
Hufriand's Pcetorul Elixir — 5445 

Bufdaud's ZincCcruto 53T0 

Hungorian Liniment 4667,5473 

Huter's Red Drop 5411 

Hjdrato of Alumina 4257 

Hydraio of Chlural 4276 

Hydrato of ChlursJ. Byrup of. .4679 
Hydrate of Chloral, to tuuninii- 

ter 4746 

Hydrate of Chloral, to purify.. 4278 

Hydrato of Lime 3994 

Hydrate of Phenjlo 3916 

Hydrato of Putusa 3976, 4192 

Hydrate of Soda 3979 

Bydrlodatcs liuto, 4328 

Uydrlodalo of Quinine 4264 

Hydrlodio Acid 3970 

HydHodio AcUU Dilute 3973 

Ilydriodlo Acid, to obtain. . . .3971 
Hydrobromates, leo BnOMiDita 

Hydrobromlo Acid 4261 

nydrocblorates. sco Hohutko. 
Uydroohlorio Acid, sco Motu- 
ATic Acin. 

Hydrocyanatos 3947 

Hydrocyanic Add, aoo Puuseic 
Aciu. 

Hydroferrldcyonlo Acid 3954 

Hydroferrocyanio Acid 3956 

Hydrofluorates 3960 

Bydrofiuorlo Acid 3DTi0 

Hydrogen 4041 

Hydrogen, Garburotted 4048 

Hydrogen, Pboipfnircttod 4059 

Hy dragon, Sul pnu retted. 3870, 4059 

Hydrogen. Tests for 4047 

Hydrogen, to obtain 4042, Ao. 

HyUromctcra, Standard 53, Ac. 
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Hyilriimotera. »co A.kkomrtj'.i^£. 
Ilyilnipboblot Cures i;c. 

]i)uiropbobia, to prevent 

HVilronhobitk. Treatment of. ..51U1) 
ilyilrusulp bides. See Ilrbuo* 
bU U*IIDKKTa. 

□ rdrosuipburet of Aoimujiiu, 

Solution of 4003 

Djdrueulphurct uf AmmoniuTu4:2S 

U/droeulphuHu Acid 3d7U 

Ujdrocbloric Etiicr 4J90 

llydrochlorito of Time 4J45 

Hjpochlorilo of Sudn Solution 4708 
HypocbondrioiU, Treatment of 3 j77 

Hjpoaitrio Acid 387:^ 

Hjpophoepbitet, Compound Sy> 

rup of 4i>43, Ac. 

Iljpopboipbito of Iron 4C42 

lijrpopliosphorio Acid ^)88 

llrpueulpbito of Idino 4248 

Uypotulplilto of Soda 4211 

l|ooou4 Fusion VJ 

IfoiUon 3850 

Imperial Weights nnd Mco^ 

•ares CU3k» Ac. 

lacbei Cooperod with Metres. 5M77 
loobes. Decimal Equivaleotiof&rTt) 
iDOootinoDco of Urino, to euro 5743 

India Kut-ml, Test fur 1497 

Indlu-Hubber Tubings to ren- 
der. OsS'tlght 4033 

Indliin Catbartlo PiUl 5333 

Indian Dysentery Cure 5C76 

Indian Liniment 522i 

I nd Ian Kcm ody for Khoum at UrD5536 

Indian Turnip Poultice 5OS20 

Indian Vegetable Pills 5168 

Indigo, Solution of 4791 

Ir^igOi Solvtnts for 3S56 

Indigo, Sulpbuio of «..470I 

Infant Powder 5450 

In fa at Preserrativo 5352 

InfflDia. Diarrbeoa in, to cure. 5661 
5666. 

Inflamed Parts. Lotion for 48S3 

liiflammalioQ of the Sar, Uem- 

ody for 5fll3 

Inflammation of the Throat, oee 
Oarolua 

lofluensa, Mizturo for 5633 

Infusloa 37 

lofusloni. to prepare 38 

Infusion, Diuretic 5146 

Infusion oflkirk 5128 

InfUflou of OalumtMi 5131 

Infusion of Rosea 47X 

Infusion. Tonio 5120 

lofuiion to produce Sweating. 5! 38 

tngtiU’s Iodoform Ointment 4992 

Inliolation of Coboba nud Car* 

bolio Acid 5000 

InbolftUon of Tnr 5013 

Tnicctlon for GoDorrhma 5435, 5438 
5439. 

Insect bites and Stingi, to euro 5927 

lodates 3968 

lodio Acid 3968, 3969 

Iodide*. 3970^ 4338 

Iodide of Ammonium 430 

Iodide of Csdoltua 4M 

Iodide of Iron 4161 

Iodide of Iron, Llnnor of 4703 

Todldooflroa PUli..... .4915, 4930 

Iodide of Load 4103 

Iodide of Lead OlnttBent 4991 

Iodide of Poiaaium 4209 

Iodide of Potass! am, Glyeerln* 

ated 5013 

Iodide of Potassium, GIjocto- 

Pomade of 5373 

Iodide ofPotaaslQffl.fiolDtloiiof47^ 
lodMe of Potaaliun, Bynp of, 

with Iron 4683 

Iodide of SodloD 4316 

Iodide of Stupbllf Ointment. . . .4950 

Iodine 430. 4397 

Iodine, Caofllo 5077 

Iodine. Glycerinatod 501ft 

Iodine Lotion 4851 

lodlito Olotmeat, Com poturfl.. 4948 



Iodine Paint 5077 

Iodine, Solotioa of 5421 

Iodine, Tests for 4399 

Iodine, Tinoture of 4491 

Iodine, Tlnctaro of, expound 4579 
Iodine, to dlnolre, in Cod-Uver 

CHI 4398 

Iodine, to prorent, from Stain ingSCTTS 

lodofbnn Ointment. 4908 

lodorets, eee lODiosa. 
lodmrettod Qaaeovi Water 447L4470 
Ipoeamrsnhn, Fluid Eztract of 4578 
4509. 

IpocaounluK 8ymp of. 4631 

Ipecacuanha, Syrnp of^ Com- 
pound 4689 

Iron, Acetate of 4159 

Iron, AmmonlocUratoof 4169 

Iron, Ammon io> pyrophosphate 

of 4737 

Iron Beams, Weight of 6145 

Iron, Boiler, Wright of 6149 

Iron, Carhonato of Soceharino4163 

Iron, Carburet of 4164 

Iren, Chloride* of 4165, 4166 

Iron, Cltrato of 4159 

Iron, FcTT^deyanide of 4169 

Iran, PesToeyanlde of. 416T 

Iron, Hypopbospblto of 4643 

Iron, lodido of 4161 

Iron, MistnrcT of, Aromatio. . . .4713 
Iron, Mixture of Compound ..5246 
Iron, Mariatesof 4165 

Iron, Nitretea of ...4171 

Iron, Oxalate of 4158 

Iron, Oxides of. 4151. 4153, Ac. 

Iron, Phoaphato of. 4631 

Iron Pills, Compound 4916 

Iron Plates, Weight of. 6140 

Iron Pyrites 4146 

Iron, Pyrophflsnhato of. 4737 

Iron Qoinla onu Strychnin, Sy- 
rup of 4648 

Iron, Bboet, Weight of. fd4l 

Iron, Bnlpbate of 4146 

Iron, SnlphQroUof. 4053,4147 

Iron, Tannato of 4170 

Iron, Tort for. In Solotloni 4100 

Iron, Wine of. 4705 

Iron, Wlnoof, Ararootlo 4786 

Iron, Wine of Bitter. . . .4704, 4707 
Iron, Wrought, Weight of. ...0144 

Irritating Plortcr 5009 

Imuo Ointment 5284 

Itch, Bakers, Itcmctly for 5481 

itchi Berudno for iho 5481 

Itch, Cure for the 5480 

Itch, PralHo, Remedy for 5479 

Itch. Ointment for the.. .4054, 4999 
5239. 5243, 5332. 

Itch. Seven Tears, Remedy for 5479 
Ivy, PolfOQ, Remedies for 5930 

Jackson's Core for Rbemna* 

tism 5538 

Jackson's Neuralgia Remedy.. 5547 

Jackson's PectomJ Byrup 59^ 

Jalap and Senna, Fluid Dztnict 

of 4003 

Jalap, Hold Extract of 4575 

Jalap, Tinctoroof 4558 

Jamaica Ginger, Essence of. ..4GSD 

James' Oil uf Gliulncsa 5344 

Janre Spanish 5331 

JameUe Pear, Ementlal Oil 
of 1470, 4309 

Jivtii* wae»r 

Jesuits' Drops S09L 5338 

Jevcien' Rougo 4154 

Joseaun Copahlne-Hege 5366 

Jnleea, Vegetable, to obtain... 45 

Julian Tear 60^ 

Jnsloer, Compotmd SpirU of. . . 6151 
Juniper, EssTOtlel Oirof. ......1465 

Juniper-Berry, Oil of 4758 

HTeat in gT Cough LOs4flg4e....5344 

Kelp 42C6, 4339 

ReriDes Mineral 546T 



Kerosene, Cause of Explosion 

of- ISX 

Kerosene, Firo Test 1527 

Kerosene, to rlerify 1528 

Keroae&e, to decolorise 1529 

Keroeene. to test 1531 

Kerosene Tessela to eJean.. ..1577 

Keyer's ITocess for Punning 

Oils 1511 

Kidneys, DUcosed, to cure... 5749 

Ring’s Itordiel 5227 

Kings Yellow 43W 

Rina, Tinelaro of 4513, 4556 

Kino, Tincture of Com pound, . 4509 
4557. 

Kirkland's Neutral Cerate 5378 

Kiseingen Water, Aerated. . . 4443 
Kitebener's 1‘crlslaltlQ PeiYoa- 

der 5173 

Kitridge’a Salve 5379 

Krieder’s Ague Pills 5S81 

Kroatino 4013 

Rreatinino 4013 

Lahorran ne's Disin feet i n g 

Floid 4708 

Labsrraque's Polotion 4708 

Laotalea 39S6 

Laolatooflron, Byrup of 4661 

Laotlo Acid 3958 

C^oUo Acid, to obtain 3M 

l^tnoarium. Syrup of 4686 

Labaoha'a Syntp4>f lodida of 

Potaaalum aau Iron 4663 

Latnna, to purify Vegetable 

Oils for U94 

Land Measure, GovcnimcRt...5984 

LapUDivinus 5J96 

Lapis Miracttloaus 52tr? 

Lsrd 

Lard, Betuoatcil 1521 

Lard, to bleach 15^ Ao. 

Lard, to detect Water In .... . .1520 

Lord, ttMrrout 1519 

Lard Oil, to detect, in Poppy 

Oil ....1498 

Lord Ointment 4937 

Laitiguo's Gout Pills 5196 

Last, JBnglUh Measure 0041 

Laudanum 4520, 5370, 54C8 

Laughing Gas 3872, 4060 

Loughiog Oos, Test for Pure. .4062 

l^ghiog Gas, to protMirc 4061 

Laurace'a UemorrUago Solu* 

tiOQ 5429 

Laoronco'a Styptic Solution . . . 54X 

LaTeodcr, EssentiolOil of 1465 

Lavender, BsMnUal Oil of, Test 

for 1482 

Lavender Water, Ammon local 1090 

Lead. Acetate of 4101 

Lood. ChloriUo of 4102 

Lead. Cbromatcs of 4204, 4105 

Late, Bxlroctof 4775 

Late, lodida of 4103 

iMd, Muriolo of 4102 

Lead, KUnta of 4107 

Lead, Ointment of i960 

LowJ, Osldss o( 4204 

Lnd Plaster 5043 

Lead, Sheet, Weight of 61.19 

Lead. Terta for, la Solntiooi • .4108 
Lead. Teat for, in Wine.. 440% 4403 

Lead Colic, to euro 5693 

Load Putaona Antldotea for. . .5906 

Lead Test Paper 4416 

Laako's PU1 of Ncsilh 5189 

Leechca, to stop Bleeding from . 5557 

Lae's AnUbilioni Pills 5175 

Le Groa' iten Ointment 5322 

Lemon, Essential Oil of. . . . 1465 

Lemon, Essential (HI of to keep 

Fragrant 1473 

Lemon, Essential Oil of to re* 

■toro tho Fragrance 1473 

Lemontec, Manna 5247 

Lemon Juice. Ulyoarinated. . . .5458 



Lenitive Electuary 5154 

Leopard's Bane, Tinoture of. . . 4508 
LeucorTbeea, Remedias for 9785, Ao 

Libavius' Fnmlng liquor 4194 

Liebig's Non-poisonoQt OH of 

Alfficmds 1518 

Life Balsam, Hoffmann's Sill 

Life-Root, Fluid Extract of 4608 

Light, Btatisticf of fTl28 

Lilies, White. Oil of 4758 

Llmo 3P93 

Llmo, Acetate of. 4244 

Lima, Chloride of 4245 

Lime, Chlorinated 42^ 

Lima. Bjdrsto of 3994 

Llmo, Hypoehlorito of 4245 

Llmo, Hyposniphito of 494M 

Lime, Mill of 1590 

Lime, Muriate of. 4245 

Umc-Juleo, Qlyccrinntcd MSS 

Llmo, Oxymuriato of. 4245 

Ltmo, Shell 3994 

Lime, Tests for 3995 

Limo, to obtain 3994 

LiM H«tsr , . .4760 

Lineal Measure 5975 

Lineal Maosuro compared with 

Metrical S97fi, 5977 

Lineal Maosaro, Old French.*. .6051 

Linen, to detect Cotton in 4401 

LinimenU 4857, Ao 

Liniment, Arnica 4664 

Llnimeut, Balsam of Peru 5400 

Liniment, Belladonna. . . .4671, 4679 

Linimonl, Black Oil 4879 

Liniment, Cojeput 4880 

Liniment, Camphor 4663 

Liniment, Camphor, Coo pound480O 

Liniment. Canada 5260 

Liniment, Canthoridca. . 4if74, 48Q1 
LiolDonl, Chlorofonn, Com- 
pound 4878 

Liniment for Chllhlalns.Sffkl, 5846 
Liniment for Oorscs 4861, 4873, 4OT 
4895. 52S2. 

Liniment for Scalds and Burns 5478 
Liniment foTHnnkinaandBraia- 

at 4Wr 

Liniment for Wounds 4BC8 

Liniment, Good Saaiaritan485%5S83 

Linimant. Hemlock 48S6 

Liniment, Hungarian 46177, 5473 

Linimont, Hydroohiorio Acid. .4875 

Liuimaulp 520 

XJniment, rx>Ddon 486.1 

Unlmoot. MiigJti 4bol 

Liniment, Mexican Miutaiig..5221 

Linimeui, Morpblu 40bU 

XJuimont, Mustard, Compound 4892 

Liniment, Mnstard uli 4694 

Liniment, Neuralgia 5218, tOJO 

Liniment, Nervo uaJ Bon e4 893,5224 

linimont, Opium 4878 

Liniment, Petroleum 4877, 540% 5536 

Liniment, Pile 5219 

Linimaoi, Rhoumatlo 4884 

Liniiwnt, Sb«p 4S69, 544 3 

Uniment, Btiiaulatioff 4688 

Linimont, Suipburio Acid 5399 

Linimont Valuable 48CG 

Liniment. Volalllo 4681 

Liniment, Whooping Cough ..5257 

liDimcnt Woodorfui 4^5 

Liosete Oil Testa for 1497 

Xinseod Oil. to detect 1496 

linoacd Poultice 5023 

lint, Madioated 5076 

Liquation 21 

Uqncfoction 22 

Liquid Blue 4791 

Liquid Moosuro 5906 

Liqnld Measure compared with 
ApothOCflriM' 5907 

L^aid Measure oora]»ajte with 

imnerial 5968 

Liquid McosurocomiJuiuU uUU 

Afctricol .1969 

Liquid Measure, Imperial fiOIM 
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Liquid Mcdtturc. Icupcria], com- 

d fiaifd ftith U. Staloa C035 

quiil ifcaaur<*, ImperioJ. com* 

pared with Litres 

Liquids, ikiilint; Iloatof. 6,6)33 

Liquids* Statistics uf 0138 

Liquids, to fiod tbo Spccifio 

Cirsritj of 40 

Liquids, to roJocc. to a giren 

l^nsitT 6i54 

Liquor of Camnher 46U 

Liquor of lodlus of Iron 4703 

Liquor of Pulossa 4764 

Liquor of Soda 4785 

liquorice. Fluid Extract of. . . .^5 

LUhsrgo 4106 

UthsrirOi Antidoto for 5008 

Uthsrgo Plaster 5M3 

Uthiu 3M3 

Lithia, Carbonate of 4238 

Llthia. Sulphate of 4'J36 

Litbia, Tests for 3^ 

Llthia Water. Aerated 4436 

Litcuus Paper 4417, 4418 

Lit re I. VaTueof, in Cubic Me* 

lrc.> 6OQ0 

Litres, Value of, iu Apotbeco- 

rics Mcaauro G023 

Litres, Vulueof, iu Dry Meo* 

sure 6021 

Litres. Vuluo of, iu Imperial 

Ucusurcs 6024, 6023 

Litres, Vaiuo of, iu Liquid Mea* 

suro 6022 

Live* Long Candy 5260 

L I re r Cum plaint. Remedies for 5697 

liver of Aatiraony .4128 

LIrcr Spots ou tbo Skin, to ro* 

more riP85 

Liikviallou 23, 3841 

Lubclin, Fluid Extract of 4373 

Lobelia Poultico 5031 

IxjbcUa, Tlnoturo of 4513 

Lobelia Water 4761 

f^nlellc's Rolsam 5306 

l-ockJa\v, to relieve 5771 

[^P'Lincs 6013 

Logs, to find the amount of Lum* 

berin 6006 

l-ogwoo<l lo detect, in Wlno ..4m 

London Idnltnent 4865 

Long Measurc,sceLiNSALlkIftA* 
efiuR. 

lA>tions 4817, Ac. 

1/OtiuK, Acetate of I.»on<1 4324 

Lotion, Alum. Compound 4321 

lx)tion, Anodyno 4819 

Ix)tion, Antipsorio 43.50 

lotion, Arnica 4637 

Lorlon, Astringent 4820 

Ix»tlon, Ibdm uf Gilead 4638 

Lotion, Rclladuntm 4849 

Lotion. Borax, Clyc«r instvd » . .54^2 

liOtion, Camphorated 4822 

Lotion. Coiuphoratod Erapora* 

ling 4344 

Lotion, Cnrbotio Acid.. . .4635, 4637 
I.otloo, Cblorete of Potassa.. .46.56 

liotlon, Chiondo of Lime 4330 

I.oticm, Chloride of Potassa. . . .4633 

lotion. Chloride of Boda 4631 

Lotion. Counter-irritant 5451 

tfOtlon, Disinfecting 439 

Lolioii, EtuporaUng 4343 

Lotion, OoUs 4346 

L<Mlon forUftbs 4 rv» 

f/Jtlon. for Mnnen 4^54 

Lotion. Cl/corlno 4639 

Gnnlrrd’s 4776 

K tlon. IoCin« 4flS1 

•tlnn. MereuHftl 4647 

fx^tion. Muriate of Ammonia.. 4836 
4fV7. 

Ixition, Murintle Acid. . .4^, 5.T98 

LnlUiri, FUniUJ nf Sllror 4629 

l.^iUon, Nitric Acid 46!B 

t..Ction. I^TPveDtirc 49®> 

Ixptlon. PnmsicAcid 4633 

I/itfon. Snlphurctted 4634 

liOtinn. Tsr 4fl4S 



I«nCioD, TnrpeotlDa 5401 

Lotion, VaJaablo, for Wooeds 4653 
Lotion, Veratria 5406 

Lotion. Tellov ...•4646 

Lubricating Otis, to re€fiO ... .1495 

Ludlam's Specific 5409 

Lugcl s Iodine Solution 5431 

Lumbago 5541 

Lnrabac<j. Remedy for 5542 

Lnnar uaustlc 4077 

Lun nr Caustic, to npplf 5060 

fyUpulin. Fluid Ki tract of. 4579 

Lnpulin, Olcoresin of 4562 

Lupulln. Tincture of. 4519 

!,t« 21 

l,yc, Hard -snap 476.7 

I/TC. Soda. Solution of 47t»5 

Lye, Soft-soap 4764 

Mtemfion 39 

Maceration, to obtain Tinctures 

by 33 

Mdckfnric'a Solution of Nitrate 

of Silver 40W 

McXenric's Ointment 5266 

McI/CPn's Kenralgic MnireeQl 5213 

McMunn's FUxirof Opium 4735 

Mogendie's Add Solution of 

VernIHa 5313 

Magic T.lnirecnt ... 4651 

Magic Pain killer 4661 

Moglatcry of Rlotnuth 4133 

Magnesia 3990, Ac. 

Mogoesin, IlufTrateof. 42fiO 

Magnealn, Cnrbotialn of 4240 

Magneela, Cltrets of, Solutions 

of 495, 4609, Ac. 

Msgnnln I'lltcr 17 

Magnesia. Henry's 9230 

Mo^esU, Mori Ale of. 4434 

Magnesia, Fluid 4434 

Magnesia, Sulphate of 4241 

Magnesia, Siilpboretof 4242 

Magnesia. Test for 3609 

Mrignesln. to ohtalo« OTKl 

Mogn4slenne. Eta 4434 

MognssitRD, Cblorido of 4243 

Mofradio A deps 4949 

Moj^etlo Ointment 49^ 

Magnetic Paln.lilD^ 58CT 

Vaby't Wbito-lcad naater...,SD44 

MaJatoi 3967 

Male Fora, Oil of 4535 

aleatss 3967 

aide Add 3967 

alio Add 3967 

MaloQS't Cough Mixtura 5263 

Malta, Balsam da 5116 

Mandrake, Fluid Extract of. ..4375 

Mandrake McrevtaJ Pills 4319 

Maodraka. Tiooton of. 4307 

Uangnnnta of Boiyta 42^ 

Manganoss 4234 

M an IpuJ At Ion a, Chemical, I, Ao., 3830 

Manganese, Oxidsof. 4173 

Manganese, Phosphata of. . . . .AvSJ 

Mangancdc Add 3941 

Mange, Lotion for tbo 4854 

Manna T<Amnnnds 

Mannito 5847 

Marionbad Purging BalU 4445 

Marianbad Water, Aerated . ..4444 

MinalDsg Vlnmr 5123 

Marsb-MaDow Root, OU of. ...4753 

Mathlea'a Vermifuge 5245 

ITatieo, Flit Id Petrikct of 4374 

llatico InJocUoft .5435 

Mar Apple Root, Ptdd Extract 

of. 4575 

Mayes’ Indian Cbohgogoa. ...5396 

Maasles, Treatment of.. 5749 

Heasuro, Apotbeoorics 5956 

Measure, Apothecortca, compared 
with Apotbaoarioa weight. .5969 
Mooauro, Apothwarla, ootapared 

with ATOlrdupois 5960 

Measure. Apcihec&riea, eomparad 

with Litres 5959 

Moasnro, Apotbaoarico, compared 
with Trt^ 59C1 



Measnra, Cloth 5294 

Measnre, Cord-wood 5997 

Measure, Cubic or Solid 5996 

Meaenro, Drj. 5970 

Measora, Geographical COlO 

Measure, CoTcrnmcnt Land. . .5984 

Measure, Imperial Dry C337 

Meaenro, Imperial Liquid G034 

Maaenra^ Imperial Standard . . C039 

Meaioro, Lineal or Long 5975 

Maaenro, Liquid 59G6 

Measure, Log or Lumber, 6003, 6006 

Meoeuro, MciHcal G014 

Meaeorc, Kautleol COlO 

Maaanre of Time 6007 

Meaenro, Pcndiilnm 5060 

Measure, Shoemokm' 5961 

Meaenro, Square or Rupcrli del, 5989 
Meaenro, Stono and Dnck- work GOCX) 

Meoeuro, Timber C003, 6006 

Meaenro, Wine 5956 

Meaenres, Fordfjn 6056, Ao. 

MeaenreA Foreign, compared 

with n. States 6055 

Maaeorea, Graduated, for FluidaSOST 

Meaeurca, Jlousekccpm' C130 

Moaeuras, MIseeUanccus 5963 

Medical nocelpte 5478, Ac. 

Medleatod Lint 5076 

Madieatod Ode 4753 

Medicated Waters 4753, Ac. 

MedlclDai WelgblB. Foreign ..6054 
MediMnca, (» disguise tbo Taeta 

of 58F7 

RbeumaUo Oiateeat..MB3 

MehiBg Point of Motale 6133 

litaetruatloo. Dlfllonlt S71S 

Menetnatlon, EsceviTe 5R4 

Mmtruatlon, Irrognlar 5711 

MwtruatioQ, Kenadisa for. . .8716 
Msutraation. BopproMd 5X13, 5716 

Mareurlal IxHloa 4647 

Msronrlal OlntmoBt 4M6, Ao. 

Maroorfsl PiUe 4919, 4616 

Mmary, Ammonlo<hiarldoof4l4A 
4141. 

Memory, Chloridai of. . . .4136, 4196 

Mercury, Oxldceof 4141,4143 

Umury. Tests for tho Salts 0(4145 
Metala, Melting Point of 6133 

Metsls. Properties of 6143 

Methane 4046 

Methyl 43M 

Metre, OiScial Standard 6015 

Motree compared ihA ^ 

Meaenre 6017, As. 

Metrlocd Moaeureof Capacity 600 
Metrical Measure of Length . . 6016 
MeMool Meoeuro of Burraoa. .6066 

Metrical Weights 60f7 

Metrical WeigbteandM6ararsi0D14 
Ac., 6052. 

Mettauer'e Aperient SoJotion. .5973 

Hesioaa Money 6U3 

Mszicaa Muetasg Liniment. . .3691 

Meyer’e Water of Life 5446 

MJalbe'i Aerated Cbaly beats 

4474 

Hialho'e Elixir of Pc^no 470 

MiaJbo'e lodurctted Goseoue 

Water 4477 

MBborae Mixture 3J47 

Mlibao's Emulrionof Cod-Urer 
OU 5437 

Milk, ConSenocS, 

MUk, Extract of. 5470 

MUk or Emnixion 43 

MUk Powder 5471 

Milk. Syrup of 4637 

MUk, to detect Chal!t In 47H 

Milk, to detect Water in 4376 

ICUMn'l Method of obtaining 

Esseptial OUs 14(77 

Miadercm, Spirit of 5343 

MUenlWatm, Fee tit loos... 440 

Minerals, Weight of 6135 

Mint, Soda 5337 

Mlrbane» Esococo of 4322 



MitcbcU's Oiotment of Throe . . 5294 

JMxturc, AntUcrDfclone 5774 

Mixtnro, ItclIodonDa 5806 

Mixture, Brown 5568 

Mixture, Camphor 5397 

Mixture, Cataract, for the ETe.56C6 

jUxtuTC, Chalk 4747 

Mixture, Chirayta 5102 

Mliturc, ChloitKljQO 5855 

Mixtore, Cholera 5OT, Ac. 

Mixture, Copal bo 5963, 5735 

Mixture, Cough 5962. 5G07, 5610. Ao. 
Mixture, ^anido of Potooeium 5203 

Mixture, EmcUo 5136 

Mixtnro, Fever 5137 

Mixture, Infiuenra 5623 

Mixture, Intermittent For or ..5737 

Mixture, Iron, Aromatio 47)2 

Mixture, Iroor Compound 5M3 

Mixture, Liquorlco, Compound 53£3 

Mixture, Ncn*ous 5379 

Mlxluiti, Keutralbmg 5CTi6 

Mixturo, OU of Wonneeed 5C46 

Mixture, Qulnioo 53^ 5334 

Mlxtore, oallno 47C3 

Mixture, Toulo nml Acrvlno 

Mixture, Tonio Aromatio 51^ 

Tdohr'r Table of Aoetio Aoid..3667 

Moles. toremoTQ 5626 

Molinari'e Remedy for Sea-tick* 

neat 5339 

Monesia, Tlnotuve of. 4300 

Money, Austrian 6075 

Money, Brasilian 6115 

Money, Chinese ...6110 

Honey, East Indian 6119 

Money, EngUeh 6044 

Mcmey. French GQ53 

Money. Mexican 6113 

Money, Montevideo 6114 

Money, Nctherlonda CCS4 

Money, Portuguese CD66 

Money, Pruseion 6080 

Money, Roman, Ancient 6057 

Money, Roman, Modern 6079 

Money, Russian 6071 

Money, Scriptural 6069 

Money, Spanish 0091 

Money, Swedish C096 

Money, Swiss ClOl 

Money. Turkish 6106 

Monscra Styrtio Solution 5431 

Mont d'Or water, Aoratod....4471 

Monte ViJoo, Money of 6114 

Monthly Flow, sea URNernoATiON. 
Moore’s EUxIr of ValBriaoate 

of Ammonia 4734 

Moore’s Extract of Block Cev 

hoeh 4392, 4730 

Moore’s Fluid Extract of Van* 

ilia 4607 

Moore's Syrup of Tar 40G9 

Morpbin 399T 

Morphia, AooUloof. .4267 

Morphia Collodion 4745 

Morphia Liniment 43G0 

Morphia, Porcoutage o( in 

Opum 3998 

MorpMnn, sen MonniiiA. 

Morrisoira Pills T027 

htoitoD's Copaiba ilisturo . . . .5JG4 

Mother’s Cordial 5324 

MocUage Gargle 507U 

g aciloffinous Fennentation. . . Jfi 

uoar uork, OU of. A1S2 

Munpei Treatment of 5S9 

Monro’s Cough Modlolno 5933 

Mnrexido 4S4 

Muriates 3B6U 

Muriate of Amnonla 4'SU 

Mnriato of A mmonia, Lotion of 4626 

Muriate of Baryta 4234 

Mnriato of Iron 41CA, 4166 

MuriatoofLcod 4108 

Muriatoof Lima 4946 

Morlato of Magnesia 4243 

Hniiato of Kickei.. 4174 

Muriate of Tin 4123, 4124 

MarUtod Photographle Paper 3i7i) 
Mnriatlo Acid 3862. Ac.. 4068 
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Uturlatlo Acl<l, ComzMroiol . . .3883 

MoriAlio Acid, DUuto 3885 

Mohotlo Acid LlDlment 4875 

HviotloAcid Lotioa 4828,5398 

liojiatlc A Old. Pun 3804 

Alartotlo Add, Tabloof Pcrcoa- 

togei of 

Munatio AclU, Tcttt for 

Muriatlo Add, to obtcln 

MuHatio Acid, to purif/ 3888 

Uurpbj't Carminativo 5388 

Ifamj't Iluid Jila^oila 4434 

Hothramt, Polfoooutt Anti* 

dotoi for....* 59U 

Muhnomi, to test i'JBfl 

Muik, to test 4390 

Uoftord, EascuMdOU cf. 14ti5 

Muatord Pbatcr 0057 

kloaurd Ploitcr, TTom<DopatlUo6058 

Muaurd Podticr 5091 

Mfniiobt’t BU&ir of Vitriol 4731 

MfXrb *od Aluoa PUla 49QI 

JCfTTh, PluM Kitrnct of 4579 

idfTTh, Tincture uf 45(i0 

liTiThinft. Gwjrjfe s 5J77 

Kaili. (loiter. Treutneiu of. 

NaiJtt. Numbor at. to tb« Pound 6146 
Naili. Toe. Treatment of. 5837, Ac. 

Kaphiha 1527 

Ka|>loi Water 4465 

Kopoloon'i Pectoral Pilb ^53 

Narcotic Olycerole 5016 

Korootine 3899 

Kautiool Meteure 6010 

Kiutlool Tireo 6011 

KoaU-Poot Oil 1513 

KetU.Poot Oil, to redtia 1514 

Neata.Pout Oil, to teat 1496 

Keck. Cure for 5^0 

NeUon> Patent Gcbtlno! 43C8 

NerolL, Oil of, Teat for 1483 

Nerre and Oono LlnimQnt4893,52::14 

Nerre Powder 5571 

Nenlsoi 5569, Ao. 

Nervine Uoltam 5113, 5340 

Nervlue Misturo 5IS3 

Nertoui lieododie, to oure5704,Ac. 

Nervoue Miaturo U72 

Nenou* FUl 5573 

Nerroua Tlcoturo 5574 

NarTouaaeao, Troataoct of. . . .5570 
Nelkerland^ bfoneroftho ....6084 
Netherlanda. WeigrataondUoa- 

luroa of Ihe €085, Ao. 

Nonrolfflo, linlmeat for. .4836,5218 

osoo. 

Neml^o, Ointment for. 4979, 4983 
Neuroltflo, Ke need lot for.. 554 4, Ao. 

KeoroltflA Wine for 5406 

NeutrJSoluUon 99 

Neotnliaotiun 3840 

NeutroUiinf CordloJ 5394,5434 

Neutrolliinff Mlature 5666 

Kewell'a Compound Tor Oi&t' 

ment 5388 

New York PiUa 5300 

Kioket, Ckluride orHurlate of 4174 

Kioke). Oaolote of 4178 

Nlokel Qaida of 4175, Ac. 

Nickel, Salle of Teat for 4179 

Niokeb Sulpboto of 4177 

Nkotineor KiooCla 4019 

Klfbt to ded tboLaafth 0/11^8153 
Klfbamorc, Praooutioaa of alait5784 

KlfbiBatc, to prevent 5785 

Nlfklehoda Leareo, Oil of . . . .4759 

NlfbtaireaU. Remedf for 5787 

Nlcbtawaoto, to relieve.. 5788. Aa 
Miamo’i Solution ofCn>t0QOu54l3 
Nlpplea, Sore, Ointment for . . .4985 
Nippte ^re, to cure 5730 

NitroUi..... 3^ 

KUroU ofBM^ ...4230 

Nltnda of Boi 7 U SoIuUob* •• • •4783 

Kltrate of BUmuth 4134, 4135 

Nitrate of Cobalt 4050 

Nitrate of Copper 4091 

Nitrate of Iron 4171, 4172 



Nitrate of Lead 4107 

Nitrate of Mercury 4144 

Nitrate of Mercury, GlycerioO' 

led 5019 

Nitrato of Pouaaa 4194 

Nitrate of Silver 4077 

Nitrate of Silver, Lotion of . . . .4829 
NUmte of surer. Antldoteafor5005 
Nitrate of Silver, Cauatic, to ap- 
ply 5080 

Nitrate of Silver from SUver Al- 
loy 4080 

Nitrate of Silver Solnlioo 4783,4802 

Nitrate of Tin 4121 

Nitrate of Urea 4323. 4324 

Nitre .....4194 

Nitre, Sweet Spirit of 4289 

Nitre, to purify 4195 

Nitric Acid f873 

Nltno Acid, nUuto 3876 

Nitric Acid, Puming 3977 

Nitric Add. lotion of 4818 

Nitrio Add, Table of Fcrccn- 

tatfo of 3878 

Nitrio Add, TcaU for 3875 

Nitric Acid, T«ata for, in Sul- 

phurio Acid 3801 

Nitrio Acid, to obtain 3973 

Nitrio Add, to purify 3874 

Nitric Acid, to remove, from 

Sulphuric Add 3862 

Nitric Ether 4287 

Nitrio Oxido 3972 

Nitrite of Potaian 4189 

Nitro-Bcaaolo 4333 

Nitrogen 4057 

Ntu^iffcn, ProtoxUlo of 40CO 

Nitrogen, Teat for 4058 

Nitrogen, to obtain 4059 

Nltrumurialea 3879 

NllroEDuriatio Acid 3879 

NltruTuurintio Add. DUuto 3881 

Nitrupruuide of Sodliun 4217 

Nil rot ulpb uric Add 3871 

Nitroua Add 3877 

NItroua Ether 4288 

Nitroua Oxide 3872. 406U 

Nublo'a Tonio EUxIr 54U7 

Nocturnal Emlaaloiia, to cure.. 5739 
5746. 

Nomooclnture, CbctDlcal 38.13 

Nonpareil Bitten 854 

Korubauaen Sulphurlo Acid... 383^ 

NonnanUy'a Auallmetar 82 

Nonia' Soda MIDI 5397 

Norwood'a Tincture of Bello- 

bore ^ .4315 

Koaa, Bleeding from tbe,torap5563 

Number Six, Thompaoa'a 5177 

Nuremberg Plaatcr' 5383 

Nut-Onlla, aec Gallo. 

NulOU, French, to delect 1496,1499 

Nut-Oil, India, Teata for I4in 

Nntritive Wine 4723 

Nnx VobIoo, Antidoiee for. . . .5812 

Nttx Vomko, Tinotureof 453D 

Oak. PoUon, Reoedieo for 5830. Ao. 

<Baaothle Btber 4296 

(Xaaatbylale of Blhyl 4296 

Otden'a Chlor^yoe 5601 

oil, BUok 4872 

Oil, BrilUh sm 

Oil. Camphorated 480 

Oil. Carrnn 5511 

Oil. Coator. to puri^ and aweet- 

en 1563 

Oil. Captor, to teat 1501 

CHI, Coal, C'nwic, Sec rmtOLRUir. 
Oil Coal RcHncd, SceSRROSRKit. 
Oil CottOR-sced. to bleach .... 1510 

Oil. Orccii 5385 

Oil, Keroflpnr acc KRno8R\R Oil.. 

on. Nonfs fiHit.. 1513 

on. Nn I la. foul, to rvHnu 1514 

on cf Alnoa 1465 

Oi! of Almond A.Nofi-i>ola6nODa 1512 

on of Anise 1465 

Oil of Apple 1459, 4303 

Oil of Balsam Apple .......... 4752 

Oil of Bark 46 



fHI of BHlndojmn 4752 

Oil of Itcrpaniot. Teat for 1400 

Oil of Benramol Penr 4302 

Oil of Bitter Almonds 1465 

Oil of Ititlcr Almoada, Fncti- 

tloua 4322 

OU of Bitter Almonds, Noopoi- 

aonoita ..1512 

Oil of Bitter Almonds, Test for 1479 

Oil of Brown Paiw*r 5522 

Oil of Calftimis 14to 

on of Canlhorides 4752 

Oil of Capsicum 47® 

on of Canurny 1465 

Onofrijumomllo ...4752 

Oil cf Cinn%m»n 1465 

Oil of Cinnamon. Teat for 1481 

oil of Clov«fl 1466 

Oil of < 'loves. Test for 1465 

OilofCngnoc 1468 

Oil of Elder dowen 47® 

Oil of FCiinel J485 

Oil of Fentiercck 4732 

Oil of Foselorc 47® 

on of Gallic 47® 

Oil of Gladness 5344 

on of Hemlock fConium) 47® 

Oil of Henbane 47® 

Oi? of Henbane. Imilntion .... 5385 

Oil of Rortemlnt 1465 

Oil of Jargonello Pear, PaeU- 

Hoiia 1470,4302 

Oil of Juniper Berries... 1465. 47® 

oil of L«v«Ml*r 1465 

tin of Lavender, Test for 14® 

Oil of LtBoo 1455 

OH of Lemon, to kerp 1473 

Oil of Lemon, to rcstoro 1472 

Oil of I.HIes. Wbito 47® 

Oil of Molc-fcm 4505 

Oil of Mflnh-maUow Root . . . .4792 

OHofMudur Bark 47® 

OU of MnaUrd 1465 

on of Neroll Teal for . 1483 

Ollof NIgbUbado Loavee 4798 

Oil of Oplom 47® 

on of Origaoum 1465 

Oil of Pear. FoctiUoan. ..147Q,430f 

Oil of Pellltoty Root 4792 

on of Pennyroyal 1465 

OU of Pepper 4792 

Oil of Peppemlnt 1465 

OH of Pimento i465 

OU of PtannppW 4293 

OU of Polaon-Onk TyOavea 47® 

OU of Quince, Factitious. 1471, 4396 

Oil of nhodium-wood 14G5 

Oil of ao«a. 4752 

on of Uoae. Test for H84 

OUnf Uuo 47® 

on of St. John'* Wort 47® 

on of Sandalwood 14n3 

Oil of Saaaaffoj 14G5 

on of Sarino 14C3 

OH of Spearmint 14C5 

on of Spike. Foctltioua 4873 

OH of Stone 5301. 5362 

on ofTobocco 1465.47® 

on tif'lSifpcntino 4:il7 

Oil of Valerian 1405 

OH of Vitriol 3855 

OH of WormaeeU MIxturo 5046 

oil, Olive, to rafina IS02 

Oil, Olivo, to teat 1500 

Oil* Polfl* to biaach 1509 

on, Phoaplioreaccnt 4339 

<HI, IVwtler 1513 

Oil, Trvttcr. to rofino l.’VH 

Oil Vermifuge 3043 

Ott. Whole, todeodorin Putrid 148R 
Oi^ Raaentiol aco EBBRimAL Otto. 
Oils, Lnbricoting, to redne . . . .1465 
OHa. Meflientetl 47® 

Oils. Rancid, to reatorc. . .1489, Ac. 
Oils, Rancidity in, to prevent.. liOt 

Oita. ‘Teats for 1498, Ac 

i Hla, to bleach 1504, Ac. 

Oils, 1 0 detect Admixture in... 1477 
H78. 



Oib, Vcgct;ibln, to bleach . 1504, Ac. 
Oib. VuktUc, see Bbsrntial Otia 

<lintmcnl3 4101, Ac. 

UiiitmcMits, tu keep, from getting 

Itancld 5008 

Ointment, Acooitino 4964 

Ointment, Ammon local. .4944, 5477 

Ointment, Astringent 4978 

Ointment. BaaiUcoo 49C4 

Ointment, Belladonna 4943, 49^ 

Ointment, DiUer-awcet 4977 

OlnlnmnL Block Boailicon 4906 

OiotmcDt, Borax 4051. 4952 

Oiotment Browo 4959 

Ointment, Camphor 4941, 5403 

Ointment, Cancer 5380 

Olntmeut, Cantharidei...®10, ®17 

Ointment, Cateebu 4945 

CHnimont, Chloroform 4982 

Ointment, Cllrino 4947 

Ointibent, OnO-UverOii 4975 

Ointment, Creosote 49®, 5404 

Ointment, Croton OU 57® 

Ointment, Cucumber. 5000 

Ointment, Egrptlon 5005 

Ointment for Baker'i Itoli 4957 

Ointment for C bid blMna 4934 

Ointment fur Crocked hoof ... .5002 

tHntmcnt for Foot -rot 5001 

Ointment for I«uo .5284 

Ointment for Itch .. . 4954, 4999, r>239 
5243, 5322. 

Ointment for Neuralgia . .4979, 4982 

Ointment for Old Sores 4976 

Ointment for Piles 4686, Ac. 

Ointment for Salt Rheum 49C2 

Ointment for S^ro Nlpplea 4985 

Ointment for Vcnnln 5.T95 

Ointment. Fullgokoii 5380 

OlatmeDt, Gall, Compound . . . .5006 

Ointment, Qlyccrino 5009 

Ointment. Green 4974 

Ointment. Green BaaiUcoo . ...4967 

Ointment, Iodide of tycad 4991 

Olotoeoi, Iodide of PotaMium.®l3 
Olntmont. Iodide of Sulphur ..4950 
Olntmont, Iodine, Compound. .4942 
Ointment, Iodine, OlycerinataO®] 5 

Ointment, Iodoform 4992 

Ointment, Lanl 4937 

Olntmeot. Lead 4960 

Ointment, Magnctio.. 49611 

Ointment, MerourJol 494& ®ll 

Ointment, Narcotic 5010 

Ointment, Nitrate of Mercury ..5012 

Ointment, Obatetrio 5341 

Ointment of “ Three'' 5204 

Ointment, Petroleum ®14 

Ointment, Reain 49C4 

Ointment Khoumotlo 5293 

Ointment. Savino 4938 

Ointment Spcnoaocli 4940 

Olotincnt Slarcli.Glyccrinatcd500n 

Ointment. Stavceacrc 495i» 

Ointment Strom on lam 4940 

Ointment Sulphur 491)8 

Ointment Tann.itoefMtigneala49!H 

Ointment Tannin 49^i 

Ointment. Tor 4960, 5280 

Ointment Tartor-cmetic 49U5 

Ointnient Tobacco. .4961, ®H0, Ac. 
Ointment Venice TurpcnUDC..4958 

Ointment Vermin 5395 

Ointment Wax 4939 

Ointment Wonderful 4895 

Ointment, Yellow Basil icon 496.5 

Ointment Zinc 

Olefiant Gob 4051 

Olcoreaina 4573. 4579, Ac. 

Olcorcain of Black Pepper 4583 

Oleorciin ofCapaicuin 4580 

Olcorcain ofCubcbs. 4®1 

Oleorcsin of Ginger 4584 

Olcorcain of Lapulin 4562 

Oleurealn uf Male Fcm 4585 

OUvc-Oil, Teat for 1496. 1500 

0liv6-0U, to refine 1502 

Onions, to correct tho Odor of, 

Id tho Breath 5864 

Opiated Win oof Colob icum ...5389 
Opium 4268 
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Opiumi AnU(!otc9 for GU09 

OpiuiD, Elisir of 47M 

Opium Liniment 

Opium, Oil of 4753 

Opium, Percentage of Morphiso 

in 

Opium Pills 4914 

Opium, Solution of. 5413 

Opium, Substitute for 5133 

Opium, Teste for 4289, 4270 

Opium, Tlnotue of ,.4539 

Opium, Tincture of, Ammonia* 

led 4530' 

Opium. Tincture of, Cumpliom* 

ted 459T 

Opiuio, Tincture of. Compound 4531 

Uf3o4*ldoc 4B69, 4670, 5443 

Orango Dittort 631 

Omnffo Tonio 5133 

Organic Mutter, Test for 4395 

Origanum. Essentia! Oil of I4f>5 

Orria Knot, 1*1 « id Extract of. . 4579 

0»bonu ’a Synip 4C»57 

Osgood's Indian Chot&goguc, 

SuhstilulQ for 539lt 

Oxonds <034 

Oiotntoa 3900 

Oxetato of Iron 4156 

Oxalutc of Nickel 4176 

Oxalic Acid 3900 

Oxalic Acid, Pure 3903 

Oxalic Acid, to distingvUfa, 

I'.paom Salts 3904 

Oxalic Acid, to obtain 3901 

Oxide, Carbonic < 0 6 4 

Oxide. Nitric — 

Oxide. Nitroui 3672,4060 

Oxide of Antimonj ^*V *1i22 

Oxido of Ilarlum 4235, 4236 

Oxide of IllRmuth 4136 

Oxxto of Cobalt 4250 

Oxide of Copper 4092, 4094,4095 

OxW« of Ethyl 4279 

OxMe of Iron 4151, 4153, 

Oxide of Iron, Testa for Solo t ions 

of 4152. 4157 

oxid« or Lead 4 1 US 

Oxide of Menganete 4173, 42Sj 

Oxide of Uercury 4l4t, 4143 

Oilde of Klclrel 4175, 4176 

Oxide of Nitrogen 4060 

Oxide of Silver 4076 

Oxide of Tin 4119. Ac. 

Oxide of Zino 4117 

Oxley 'a BseeDCO ofOioger 4630 

Oxygen 4034 

Oxygen, to obtain 4035 

Oxygen for Inhulntioa 4038 

Oxygen. Teats for 4040 

Oxygen, to obtain 4035, Ac. 

Oxymel 4090, Ac. 

Oxjme] ofS(iuUJs 4G92 

Oxymel, Simple 4691 

Oxy muriate of Limo. 4245 

Oxysulphuret of Antimony 5467 

Palo KiUer. . . .4881, 4882. 5410. 5867 

Pains ufter Cblld'blrth 5722 

Painters, CauUon to 5539 

Painters^ Colic, to cure 5693 

PalB oil. to biaaeh 1509 

PaJpIlalion ortUu Uoart, to re- 
lievo 5766 

Pancoaat'a Allcrulivo PiUs . . . .5166 

PanouaaVa Styptic 5556 

Paper. Atropino 5807 

Paper, Druwiug, Sizes of 6131 

Paper, Styptio — ^l 

Paper, Test 4408, Ac. 

rnpci, to detect Anciiic in 4383 

Papier SDispostlquc do V8o . ..5338 

Papier Kayord 5337 

Papier Kayard et Blaya 5236 

Parartioe 1527 

l^nreUelugrams* Areas of 59AO 

Paromatic Acid 3967 

raramorphlno 4001 

IWfforic 4.'i27, 

Pareira, Fluid Extract of. 46U6 



Purcira Pravo, Decoction of. .5310 
Pariaers Citrate of 3dagneoia..4806 
Parrish's Aloes and Hondroke 

Piiia 5191 

Parrish's Catbartio PiUs 5317 

Parrish's Chemioal Food 4644 

Parrish's Compound Tobaooo 

Ointment 5292 

Parrish's Fluid Extract of Bu* 

chu 439® 

Parruh's Quiniuo Pills 5434 

Parrisii's Syrup of Bjpophoo- 

pliitcs 4643 

Ports by Volume, to reduce, to 

parts by >Velgbt 6152 

Pooiy Water, Aerated 4472 

Paata, Uiyc«riM 

Paste for Toothache 5E12 

Paste, I'octural 5269 

PaatiLa for tha Braath. .5405, 5462 
Patent and Proprietary Medl- 

einee 5171, Ae. 

Patent Gelatine 4368 

Paturson's Emulsion of Pomp- 

kin-seeds 5439 

Pear. Jargonelio, Ementlil Oil 

of 1470 

Pearlash. CommeroLal 4181 

Tmti White fur the Skin 4135 
Poonon't AraenluiU Solutioa. .5299 

Pectorsi Balsam 5U97 

Paetoral, Cherry 5267 

Peotorai Drops 5193 

Peoturol Elixir 5445 

Pectoral Paste 5269 

Peotorai PUU 5253 

Pectoral Syrup 

Petorgonlc Ether 1471. 4296 

Pellitory. Fluid Extract of 4579 

PellUorv, Oil of 4752 

Pellitury. Tincture of. Com* 

pound 4532 

Pendulum kfeaeure 5080 

Pennyroyal, Koscniial Oil of. . . 1465 

Pepper. iUack, Oil of 4752 

Pepper, Block. Tiucturo of. ...4495 

Peppermiot. Eesenco of. 4610 

Peppermint, Esienlial Oil of. . . 1405 

Peppermint Water 4758 

Pepsioe. 568U 

P^aine and Iron Pills 4926 

Pepoine, Bismuth oad Slrycb- 

nia, Wino of 4724 

Pei^fiO, Elixir of 4718, Ao. 

Pepeios Fills 5457, 5460 

Pepsioe, Synip of 4684 

Pepeine Wine 4721,4726 

Perchlorates, see Chlohatv®. 

Perchloric Acid 3964 

Perchloric Acid, to obtain 3965 

Percblorido of iron, Solution of 4816 
Perch lor idea see CsuiHiuitii. 

Perculution 41, 4573 

Peroutators 41 

Perfumes, Acetic UKB 

Perfumes, Ammouislcd 1095 

Perietal tic Persuader Fills 51 TJ.5320 

Permanganates 3941, 4190 

Permanganate of PotaseaXHI. 4190 
Psraaagaoate of Potasoa Sola- 

4794 4728 

Permanganate of PoUua, Teats 

for...: 4191 

Penoangenic Acid 3941 

Permunatee, see Murutib. 
Peroxides, see Oximbs. 

Perry '• Toothache Essence 5874 

Persian Balsam 5419 

Periplratioa iu the Feci, to 

absorb. 5846 

Perspmtiou, |o restrain 5786 

Peru, uaUam «>f. FuetUtubi 51 08 

Peru, Balsam of. Test for 5109 

Peruvian Burk and Protoxide 

of Iron. Elixir of 4702 

Peruvian Bark, DecocUon of... 5127 
Peruvian Bark, Infusion of. . . 5128 
Peruvian Bark, to prevent Sedi> 



moot in Preuarutions of 4709 Pills, Cblrayta 5193 

Pilla Coating for 5358. Ac. 

PiUa Cokicjnth nod Maodrakn519t) 

Pills, Coos ti nation 5454 

Pills. Copalbo 49J8 

PilK C<»paiba nod Pepsino . . . .5457 

Pills. Cough 5799 

P1U4, Dandelion 4929, 5700 

Pills, Dinner 5181 

Pills, Diuretic 4010, 5H9 

Pills. Dyspepsia 5C82 

PilK Femub 5382,5719, Ac. 

PilU, Ferruginous 5474 

Pill*, Fever and Ague 5581 

Pills, Gullmmim, Compound.. .4921 

Pills, Gonurrhrrn 49U 

Pills, Gout. ..5182, 5187, 5196, 5316 

PUls. Gnvvcl 5244 

PIUs, HpuUh 0188, 0189 



Peruvion lUttcra 822 

Petaiite 4239 

Peter s Pills 5105 

Petrdcuiu 152fi 

Petroleum, Glycerinuic<l 5<})4 

Petn»ieum Liniment 4877, 54D2, 5e3d 
PetruleuQ], to extinguuh Burn- 
ing 1.732 

Petroleum, to rmrify 15J7 

Pciteukofer's Test for Kilo in 

Drinc 439H 

Fbenic Aeid 39 1C 

Ptwnol or PhMiylo 3916 

FbenyL Uydrucbof 3916 

Phillips' Syrup of Sesquichlnridc 
of I ron 4C6.7 



Phosphates 3920 

Pbosplisto of Iron 4u:ii - 

of 1 X 00 , 8 ,ru, of, . ..... Pjns, In J j.n ...... 



Pills, Intsrnittsnt F«v«r S 7 Sb 

PiUs, lodldo of Iron 4915, 493J 

Pills, Irim, Compound. 4010 

Pills, Maiulmke, Mercurial. .. .4912 

Pills, Mercurial 4910 

Pills, Nervous 5573 

Pills, Opium 4914 

PiUs, Pectoral 5233 

niU, PepHine 545J 

PilU, Pepsiiic nnd Iron 4928 

nils, Pcristeltlo Persuader 5173 

53 A). 

PUK PodopbyUln 4012 

PiUs, PodvuhjlUji Aloes and 
Iron 4913 



4634. 

Phosphate of Iron, Syrup of, 

witli Manganese 4634 

Pbospbaie of Iruu, Syrup of. 

wUli Quinine 4628 

Phosphate of Iron, Syrup of. 

with Quinine oud Siryuhuiue 4C29 
Phosphate of Iron, Syrup of, 

with &rychnlue 4630 

Phosphate of Iron and Lime, 

Syrup of 4035 

Pbosphote of Limo 4h3.> 

Phosphate of Lime. Syrup of. . 4636 

Pbosphuto of Mangauose 4633 

Phosphate of M augunesc , Sy ru p 

PhiMohate of Ouiniue, Syrup of 4627 PilU, Quinine 4904, 5431 

Phoepbsio of St>0a 4210 Pills, Rhubarb 4922. 4W3 

Pboaubatoof Zinc, Syrup of . .4b2G PIIU Salutnria 5189 

Fnuscibides 433J PlUx SaluUs 5188 

Fhoaphites 3927 Pills, Squill 4924 

Phoaphornted Elher 4748 Pllis, Storax, Compound 4925 

PhonphorMceuiOU -I3JJ PHI*. Siiji'liuto of Quiiiin«.49(M, *c. 

Pho.phori«Acid 39SO P ,, Su U. live of 8oda 4^ 

Pho*phoric Acid. Anhydroui..3i«3 PI *, Sulphur 

Phc^uric Acid, (:ua)ni«rel*l-lWl P^ *• Taru*aoum 4999. 5JW 

Phoa^oric Acid. DUuie 3fii P»^ J" •‘I' C or rUd 48TO 

It s^r•^VDV«Ws«« 

Fbespborte Aeid. Tests for . . . 3»3 Ver*mlfug« .SM 

3926. PImouto, EMCntlnl Oil of 1465 

Pbospborooi Acid pinonio. Kxtraet of 4579 

Phosphorus ^ . , ; / Plmplss, Itemody for 5490 

Phosphorus. An Plooapp>0' Oil of, Artlflolal.. . <293 

FhSJhSJSt W wttb Cop. Extraotof . . 

Pb^piiorua to obtain . . * 4333 3851 



Fbusphorus, to reduce, to Pit v. 

dcr 4338 

Pbosfhurcts, see PuosFaiDU. 

Phosphuretied nydrogen 4055 

PLospburetted Uydrugco, toob- 



Pines. Rubber, to render. 0ns- 

light 4033 

Piporlno 4017 

Pipettes 3832 

Pipilsscwa, Fluid Extract of. .4577 



tsia 4056 Plasma, Schaoht'e 5009 

Physic's Bitter Wine of Iron.. 4704 Plaiters, Modioloal 5040, Ao. 

Physic's Issue Olatmeot 5284 Plaster, AdUeiire Resin 5046 

PJeriof* SoNtloo of ValerianaU Pliuler, Aaodyne 5048 

of Ammonia Sa» Plaitcr, Black 5885 

Pleraulo'a Conirh Smip 5466 Plaalcr, BUaterlDg; SOM 

Kerr« IHrlno 58V. Pjaatcr, Burgundy Pltoh ^ 

Pittite's Toothache Essence 5875 £ Cancer . 

Pilr*. Liniment for Ml!) £ 

rilwi. Ointment for 4DBG, &e.. 5254 ^ 

Pile,. Remodie, fur 5708. Ac. £}“!"■ - 5^ 

Puls. Alois ’4WX) Dcxchamp’i ^ 

niK Aloes ond AsssffClida . . 4901 1 SIS 

PilU, Aloes nod Mandrake . . . .5191 } giwhylon 5043 

Pills, Aloe* nml Myrrh 4902 P >*»tcr, 50» 

rills, AUaralivo.. . 4906. 5102, 5R»fi Piaster, ImUtlng WW 

Pills. AatibUious. . 49U7, 5174, 517.> Piaster, l^ad 5043 

PUla AmUhlM 4008 PlostCT. Litharge 5043 

Pllli, Aucrleiil 4909 Plaster, Mustard... 

PiUs, Assafeetidn 4903 Piaster, MustariLH(HnoopathioU)56 

Pills. Blnncard s, Imitation ef .4930 rinstur, Nurnuberg 5363 

Pilla Bluo 4919 Hosier, Poor Mon s 5276 

Pills, Butternut 5319 Plaster, PorOM 3875 

Pill*. rAlomel 4920 Plaster. Resolvent 5051 

PUU, Cathartic . .4917, 5303, &71Q, Ac. Plaster. Strengthoolng 5049 
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riutcr, to proTcnt, from odhcr- 

tog to Paper 5042 

riaater, to ipread 5041 

Plaater, Unlvenal 5377 

Plaator, "Warm 5055 

PUitor, White I>ad 5044 

Plaater of Paris 4352 

PJalinum, A m monlo-chJoride or4069 

Plttlnuii, Chloridos of 4064 

riatinum, Tiuta for, In Solo* 

tlooa 40W 

riumbaito 4164 

Plunkei'a Concer Ointment. .5366 

PneumQtlo Trongb 4031 

PodophjUln FUJI 4913 

rodophfUlfl Alooe uid Iron 

Pllli 4913 

PodophjUln, TlQotore of 4507 

Podoph/ilam. FlaU Bitraetof .4579 
PoUon Ivy, RemoOlea for 5930, Ac. 

Poison Oak Leafca. OU of 47S3 

Poison Oak, Remedies for 5930, Ae. 
Poisoning* Caeos of, Treatment 

for 569« 

PoUoDi, Antidotes for. .. .5995, Ao. 

Pom ado, Creosote 4^»".7 

Pom ad 0 d c Tosc ntil c 405 1 

Puniogrim&to Koot, Muld ES' 

tract of 4577 

Poof Man's Plaster 527fi 

Poppy Oil, Test for 1498 

Poppy Oil, to detect, tn Castor 

Olr Hoy 

Pork, Weight of, In Live Hogs. 030 

l^rona Plaster 5J75 

PorphyrUatioQ 05, 31 

Portuguese Weights ami Mr a* 

suri’s 0090. Ac, 

Potash DU74 

Potftsn. Caustic 

Potash. Commercial 4181 

PotosU Poisons, Antidotes for. 5901 

Potash, SoJutiou of. ilBi 

Potoisa 3974 

PotaiBA, Aectato of 418ft 

J^otossa and Soda, Tartrate of 4915 

Potassa, Anhydrous 3975 

Potass n. bichrumute of, 8ubstl* 

tuto fur 4188 

Potassu, Carbonates of 4181 

PotOasu, Caustic 397« 

Potosso, (hilurutesof 4184. 4J6.> 

Petnaan, Cbroioates of. . .418b, 4187 

Potosso, Citrate of 4808 

Potassu, CosTQutic SctutioQof. .485f» 

JN>tassa (larelc 5064 

Potassa, Hydralo of 3976, 4192 

I'otAssa, Is'drato of 4t94 

Potass; i, Nitrito of 41^J 

PotassA, PiTmnngnnato of3941,4190 

Potosba, I'russiutc of 4900 

PotQSj^n, 'I'artrutcB oi 4198, Ac. 

PotasB/i, Tests for 3977 

Potaaaa witli Llmo .4193 

Potossio- Tartrate of Antimony 4129 
Potassio- I'urUato o f An t im u uy 

OinliQcnt 4995 

Potaasiu- Tart rate of Soda. 4913 

J^uUsfiimn, bromido of 4196 

PotOiuiiura, Chloride of 4199 

Potassium, Cyanido of 4903 

Potassium, Pcrrldcyanidoof . . .4900 
Potassium, Forrocyunido of. ..4201 

Potassium. Jo<lido of 4u03 

Potassium. Sulphocyanlde of. .4905 

PoUissiiiTD, SuJphui’ct of 4204 

Potato Poultice 5029 

PouUlces 5018, Ac. 

Poultice, Alum 5033 

Poult ico, bread 5019 

Poultice, Carrot 5034 

Poultice, Charcoal 5026 

PouiUce, Cblurinatcd 5038 

PouUlco for Fes ten 5032 

Poultice fur Gout 5035 

Poultice for Spraioi, Ao 5025 

Poultice, Goulard's 5030 

Poultice, Hemlock 5034 

Poultice. Indian Turalp 5028 



Poultice. Linseed 5023 

Poultice. Lobelia. 5031 

Poultice, Musbard 5021 

Poultice, Potato 5029 

Poultice, Slippcry-ehfi 5020 

Poultice, Suop 5036 

Poultice, Vincgcr 5037 

Poultice. YcttSt 5027 

Pounds, Ounces. Ac.. Decimal 

EquivolcBls of 5939, Ac. 

Pourct, Gay-Lussoe's 83 

Pon der. Aoodyue 5131 

Powder, Custi) loo’s 5475 

Powder, Dover's 5176 

Powder, Hover’s, Cam phorot^ 5423 

Powder, Emetic 5169 

Powilcr, FoTTUginoQt 54^ 

Powder, Fever 5146 

Powder, Gleet 5314 

PoW'dsr, Gregory's 5311,5414 

Powder, Infant S450 

Powder, Milk 5471 

Powder. Neno 5571 

Powder, RheumuUc S^l 

Powder, Tbomi«oa'a Compos!* 

tion 5179 

Powder. Wai*t or Com 5835 

Pow'ders for Filtering 3839 

Powoli'a Cough lintsam 5442 

Prairie Itcb, ilcmedy for 5479 

I'reeipitatcs, Moist, to find tbo 

Dry-weight of 3852 

Prcckpltaici, to filter 383T 

Precipitation 24 

Prci;nQucy, Kemcdy for After* 

pnins 5729 

Pregnancy, to relievo Vomiting 

In 5720 

Prejmrutlons, Mediciaal 33 

Prescriptions, Signs used Id. . 5964 

Preventive Lotions 4899 

Priekly-Ash bark. Fluid £s* 

tract of 4579 

Phckly- A sb Bcrriso,TinotQro of4536 
Procter's classified Fluid Ex- 
tracts 4573, Ac. 

Procter's Kstroct of Arnica . .4791 
Procter's Fluid Extract of Bops 4 994 
Procter's Fluid Extract of Ll* 

(luorico 4595 

Procter's Fluid Extract of Wild- 

cherry Dark 4589 

Procters Rennet Wlno 4713 

Procter's Syrup of Hypopbos- 

phites 4641 

Procter's Srrnp of Tolu .4677 

Procter's verm Hugo 5428 

Proof Spirit 14W 

Import tons of the Human Body 6148 
Prolocblorideo, sec CHLoaiUKo. 
Protoxides, see Oxioio. 

ProviBs Water 4470 

PrusBivi filua 4107, 4169 

Prussian Money 6(6d 

Prussian Weigbts and Measures 
6081, Ac. 

Prunlatcs 3956 

Prussiatc of Copper 4098 

Prasslato of Potash 4200, 4201 

Prusslo Acid 3947 

Pnusio Acid. Anhydrous 3940 

Pnissio Acid. AiUidutea for. . .9911 

Prusslo Acid, Diluto 3949 

Pruasio Acid Lotion 4833 

Pnisslo Acid. Testa for.. 38.^. 3951 

Pullna Water, Acrotcii 4446 

)>ulina Water. SiilU for making 4447 

Pulmonary Ihdsaui SOOt 

Pulmonary Syrun 5600 

Pulp, to find the Dry .weight of. 3852 

I^ulvcrisation 25 

Pumpkin .Scdlt. Emulsion of.. 5433 

Purpumto of Ammonia 4224 

Puirofaclion 16 

Putrid Form eiitrt tion 16 

Pyretiirum. Fluid Extract of. .45PJ 
Pyrmont Wuter, Aerated4448. 4473 
Pyrogallio Acid 39G). 3910 



Pyrolusilo 425T) 

Pyropliorua 4340, Ac. 

PjToidiasphaio of Iron 4TJ7 

lunrU. to pulvorias 25 

laoaaia, Tmeturo of 4562 

|ueon*s KiH>t, Fluid Extract of4S87 

focon's Root, byrup of 4672 

[ueen's Root. Eyrup of, Com- 
pound 4673 

^een's Root. Tlnoturo of 4208 

^esnovlilo's Ferruginous Pow- 
der 5464 

Quick Limo 3994 

Uuinoe, ArtiScisI Essence of. .4296 
Qiiinoe, Raseotial Oil of, Artl* 

fictai 147J 

hiiiiioiiic 4004 

juloidluo 4004,4028 

uiniiio or Quinift 400P 

iuiiilno Ague Uixturo. . .5582,5584 

fuininc, Auiurphuus 4D1>4 

juiiiinc, Caution in the use of. .5583 

Quinine. RsNcnco of. 4624 

i UJiiinc, llvdricHlaloof 4204 

( uiniiic, lVrccutagoof.inbnrk4027 

( uiiiinc Pills 4904. 4t>U5, 54:M 

< uininc, Sulphnto of 4265 

uinine. Test for QulnUUno In 4i>29 
luiniue. Test fiir Strength of .402i> 

[uinine. to dissolve 5278 

julniuo Wiiio 5199 

[uinoidiiio 4U04 

ilnomotry 4025 

iuinsy, Symptoms of f6!IO 

luinsj. iVatiucut of 5631 

lUdius'CamphurChilbl.dnOiiil- 

®enl r.403 

Ro<l wav's Rcofly kclii’f 2335 

itod way’s Kvuovating Uesnb 

, Tcni 

lUKn»*in. IhUm of 5115 

biilM- inj, UVstfor ... . 1497. HUM 

Riijh; Oil. tiJilctecl.iu Olivo Oil 
ItatUvsuako Poison. Antidote 

for 5924, ie. 

Reaumur, Pahrcnhelt uod Cod* 

tigrado compared 92 

Reaumur, to roiluco Degrees uf 

evutigrado to . . gi 

Roiumiur. to n*duco Degrees of 

Fabrrulicit to, 89 

Reaumur, to n’duco Degrees of, 

to Ceiiliirnidc 90 

Ucuumur. to reduce Degrees of, 

to Fahrenheit 

Rrauinur's Thermometer 85 

Rcclitled Spirits 143'j 

U«l Bark, Tincture of. 5^44 

Itcd Drops 5376, 54 1 1 

Reil-LemI, AiiHdoCCsfur 59CB 

Reil J'rrcipjlalc 4141 

Red Sidvo 4918 

Kcd At'iibh. Uerrurlul 4846 

HeduciUm 26 

Redwood's Nervine balsam . . .5340 

Reece's Pilh 5192 

Regnnult's Prctornl Paste 2269 

Remedies, see complaint to bo 
remedied. 

Remoussln's AoUsyphilltioGar' 

ffR 5415 

Rennet Wine 4713 

Kensch's Arsenio Test 3937 

Kesin Cerntr, Compound 5003 

Resin tlintrornt 4964 

Resin Fluster, Adhesive. 5046 

Resin, Sugar 4313 

Resolvent Plaster 5051 

Rcstorolion alter apparent 

Drowning .5893 

Retorts for DistiUstion 33 

Heveil's Snluilon ol PenDangaD* 

sic of PotOBsa 4797 

Rbatany. Tincture of 4563 

Rheumatic Alterative 5535 

Khcnmntic Decoction 5540 

Rheumatic Lin imetd 4684, Ac. 

Rhenmotisn]. Causes of 5525 



Rbcumatism, Chronic, to cure. 5229 
5537. 

niinumatism, Indammatory, to 

rnro 5533. Ac. 

RlK'uroatism, Nature of 5.5C4 

Rheum a I ism. KcincHliea for552f},Ac. 
RlieumatiBra, Syphitl tic. to cure 5237 

KHmimftlism, Avino for 5408 

Wood, Essentia) Oil of 1465 
1:' Mbnrh and Rrnno, Rvrupof. .4639 
Senna, Tincture of 4523 
Rhubarb, Fluid Extract of. Al- 
kaline 4586, 4591 

Rhnhnrb Pills 4929 

Rhubarb Pills, Comt>oufid 4923 

Rhubarb, Syrup of 4636,4640 

Rhnbarb. Syrup of, Alkaline.. .4675 
Rhubarb, Srrup of Germun . . 4tr74 

Rhubarb, l^octurc of 4.722 

Rhubarb. Tlncturo of. Alkaline 5356 
Rhubarb, Tlocturo of. Aqueous 4546 

J hubarb. Tlncturo of. Sweet ..4545 
icord A Parrot’s Capsulss of 

Copaiba 5416 

Rloord A Parrot's Capsules of 

Copaiba and Tar 5417 

Rieonl's Aroroatlo 'Wine 5348 

Ricord's Copaiba and Pcpslno 

Pills 5457 

Ricord's G on orrbcc a Injection. 54 39 
5738. 

Riogler’s Fever Tincture 5371 

Riga Balsam - 5094 

Ringworm. Romediea for.54?5, 54P8 

Roche Alom 4256 

Korbello Salt 4213 

Roche's Diptherla Remedy. . . ,5639 

Roche's Embrocation 5257 

Rocha. Ac.. Weight of 6134 

Roman Money, Ancient C057 

Roman Money, Modem 00^ 

Roman Weights and Measures 6U57 
607^1. 

Roots, to extract Esscnllal Oil 

from 46 

Rope, Weight of 6137 

Foss, OU of 4792 

Rose, Oil of. Tost for 1484 

Kosei, Attar of, Test for 1484 

Rosea. Uuney of 4694 

Roses. Infusion of 4739 

Rosemary, Rsoentlol Oil of. ...1465 

Rousseau's Lnudnnum 5468 

RubefaeJonts 5681, Ac. 

Rubefacient Solution of Iodine. 5423 

Rubus. Fluid Extroet of 4577 

Ruo. Oil of 47.52 

Kuo. Oil of. Test fnr I486 

Rules fur tho Treatment of Al 

cobol 1449, Ae. 

Rum 1435 

Rum, Test for 44irj 

Rupture. Treatment of 5770 

Russia Salvo *..5343 

Russian Money 6071 

Russian Remedy for Chllbl^Di584S 
Russian Weights and Measures 6D72 

Ryan's Oleet-powder* 5314 

Sacebnrlno Carbonate of Iron . .4163 

Saccharine Fennentation 16 

Socebarometer. baum6's64.Ao.,6irk5 

St John Long's Liniment 5281 

St John's Wort, Oil of 4752 

St. John's Wort, Tlncloro of. . . 4501 

Sal Ammoaiao 4?,^ 

RsJ Soda 4208 

Sal Volatile, Spirit of 1096 

Salicine ,4021 

Salt of Tartar 4181 

Salt of Wormwood 4181 

Salt Rheum Ointment 4962 

Salt Rheum, Bomedyfor 5482 

Solt> Table 4215 

Saltpetre 41H 

Saltpetre, to porlD 419$ 

^lu, Chmical 3653 

Salts, SDclliog 1(69, Ac.^ 
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Salves or Cemiei 49HI, Ac. 

Soirr, lUack, orHeaUag 4971 

Sulre Carbolic 4S93,499fJ 

Salve, KfrrptiocutD 5< 04 

Salve. Kaxnily 40^5 

Snivo for nil WoqnJa 4936 

Salvo for Sore Breaeta iwitO 

Salve, Gcminn Black 5(Xr7 

Salve, GoulanVa M7« 

Salve, Green WouutaJn 5343 

Salve, Green Stick 4970, 497:r 

Salve, Healing 5283 

Solve, Hemlock 49U9 

Salvo, Neutral 5379 

Salve, Red 4<I7*> 

Salvo. Reain, Compoumi 5003 

Salve, RuSBia 5343 

Snlre, Saluralno 49^ 

Salve, Kavine 4997 

Salve, Kimplft 493i! 

Salve, ^erraacetl 4933 

Salvo, Turner'* 5989 

Salve, Zinc 5379 

Sarepaon’e New York Pllla. . .-5300 

Sniul Bath 4 

Sandal Wood, Rwentlal Oil of. 

Sar>t<*nulo nfSoda 4649 

Siintimtilo (if S<h1o« S^rup of .. 4650 

Sai»f<iMin I.ozengca 54f/5 

Sanlimln, Solution of 4794 

Sanioniii. Sjrup of 4t>68 

Saninc 4014 

SureoHlnc 4013 

Sara a pari 11a, Fluid Extract of. 4.577 
Sareajmrilla, Sjnip of, Compound 

SaMatrBK. EaaeDtlQl Oil of ... I4C5 

Saturn ted Solution S9 

Saturated Sclutlona, Boiling 

Heat of 7 

Saturation . .97, 9646 

SaturnSoo Cerate 4068 

Saundera* Tetroloum Btnbroea* 

Uon 5409 

Savino Cerate 4W7 

Savin*, Kaientiol Oil of 1465 

Savlao Ointment 499S 

Scalded Uoath, Remedy for.. .5516 

SenIdP, Liniment for 5472 

Scald*. Rcmcdlei for 5517, 4e. 

scarlatina, Remedy for 5754 

Scarlatina. Treatment of 5751, Ac. 
Scarlet Perer. PravcDtlTo 

•galoat 5753 

Scarlet Fever, Remedy for 5755' 

Scarlet Fever, Treatment of . .5750 
Sonaebta' Girconooted Plosmu 

or Oinlmcnla 9010, Ac. 

Schaebta' Glycefmo of Starch 

or Plasma 5009 

Schist 4230 

SchJlppc’s Sail 4133 

Sebuator'e Alkolimctcror Acid* 

Imclcr 82 

RcotVs Pills, Anderson’s 5180 

Bcoviir* Srrup of SaraapBri]1a.4G96 

Rcrntehca. Trcolmcnt of .'»498 

Scriptural Money G069 

Scriptural Weights and Mca< 

suros OOGj, Ac. 

Scroful.i, Ueruedy for 5773 

Scullcap, Fluid Extractor 4001 

Soo-Salt, Imitation 4400 

Betv Sick ness. Remedy for .7339 

Sea Sickness, to prevent 5333, 5779 

Sea-Sickness, to relievo 5779 

Boa- W. ate r 4459 

Seldliti Pnwdera 4450 

Scidllls Water 4449 

Sclduchots Water, Aerated 44.72 

Belffnettfl’s Salt 4313 

Self- Feeding Filter 17,3840 

Sellers or Sol Iser Water, Aero- 

tod 44 A3 

Seooka, Fluid Bstract of.45TG, 45L'3 

Sencko. Syrup of 4C58 

Senna ana Juap. Fluid Extract 

of 4C03 

Senna Powder 5232 



Senna, to (liagmsotho Tostoof.5802 

^panitin g >Sin n cU 3831 

Serpentario, Fluid Extract of. .4.576 

Rerpentftvia, Tincture «f 4525 

8ea(]uloarl)onatos« ac*CAKur>MATSa. 
f^'luloUlaridrn. hoc fllfLOKiniStt. 
Saaiialiunrhitini. sea kliiKfATica. 
Sesiiuiutides, m*(* Oximm. 

8ev«5u Years' Itcli, Ucuody for5479 

Sh«vino, Lotion aftor 4893 

Sbaviug, Lotion befnre 4833 

SbeU Lime 3394 

Shinu't BiUer Wine of Iron. ..47C7 

SbaoaiVtf * Bt«ck 4146 

SbocmaUcTx' klcssurcs 5^1 

Shortness of Breath, to relievo 57C5 
Shortness of Breath, to remedy 57C4 
Sick Headache, llcnudlea for. .5709 
Sick SioraacU. Hcoody for — 5TC1 

Sifting 4573 

Silver Assay, Weights used for 2649 
Silver, ChUirldo of. to rodoeo 

Uctollle Silver from 4079 

Silver. Nitrate of 4077,4000 

surer. Oxide cf 4078 

Silver, Sulpha to of 4UB1 

Silver, Sulpbnretof. 4C88 

SUrcr, Test for. In SotuUono. ..4063 

SI Ivor, to r« 0 uc« 4079 

SUvcp, to test 4380 

Simple Cerate 4039, 4939 

Skin. ArtlOcial. for Cuts 5301 

Skin. Braptioiiion the, to euro. 5490 
Skin, Irritalinnof the, looUay.5491 
Skin, to rOQOTO Tattoo Marks 

from Iho 5883 

Skunk -Cabbage, Tlncturo of. . .4408 

Slalca to test 4385 

Slippcry-Klm Poutlico 5020 

bm a II- Pux, to |iro v en t Pi 11 ing In .5759 
SraoU-Pox, to remoro riulng af- 
ter 5702 

Saall-Pox. Treatment of 5758 

(knelling Salts 1089. Ac. 

SocUing SoUa, Incxhcuitlhlo .1001 

Smitb's Itch Ointment 5240 

Snake Bites, Cure for 5996 

Snakerooi, Block, Fluid Bxtraot 

of 4575. 4502 

Suakeroot, Black. Tincture of 4514 
bnakeroot, Virgiaio. Fluid Ex- 
tract of 4576 

Snakeroot, Virginia, Tincture 

of 4525 

Snuff. CcpUulic 5333 

Snuffles, Cure for 5022 

Soap, Camptiorated Tincture of 45U3 

S04p, Linlavnt 4S69, 5443 

Soap Poidlico 

boda 3*n8 

Sods, Acetnto of 42UO 

Soda and Antimony. Tartrate 

of 4129 

Soda, Carbooatee of 4208 

Soda# Cauatie. ................ 3979 

Soda, Hydrate of 3979 

^^a. Hypoeulpitito of 4211 

Soda, Liquor of 4785 

Soda Mint 5.197 

Soda, Pbosphdto of 42I0 

Soda Poisons, Anlidotee for. . 5901 
5^la, Putaesio-iariruto of ... . 4213 

^lo, Saotonaio of . .4ii49 

Soda, SoluUou of 4785 

Soda, SiJpbalo of 4207 

Soda, Tesla for .1980 

Soda, to obtain 3979 

Soda, TungsUto of 4213 

Sodlo Hydrate 

Sodium. Bromide of 4314 

Sodium, Chloride of 4315 

Sodium, lodido of 4316 

Sodium, Niiro-prussidc of 4217 

Soft Coma, to euro 

Solid Mrnsnrc. sec Conic Mcoenre. 
Solution 29 



Solutious, Medicinal and Cbein- 

IcaJ 47bV, Ac. 

Solutions, Saturated, Boiling 

Heat of 7 

Solutiuns, Simple, eee a UBeTAMCt 
to bo dissolved. 

Sore Throat, Remedies for 5063, SObh 
Sore Tbroiu, Syubilitic, Gargle 

for 5609 

Sore Thront. Ulcerated, to treat 
SHOT, 5608. 

Sores. Bed. Lotion for 5830 

Sores, Bed. to reUeve TiSSl 

Sores, Bed. Treatment of 5503 

Soree, Clay Dreesiug for 5511 

Sores. Running, see Ulcxrb. 
bonboiran'e Veratrine Lotion. .5408 

Souad, Velocity of C124 

Spaekman's Anti -dyspeptic Pills 
5083. 

Spackman'e Cholera Mixtnro..5G67 
Spackmon'e Copaiba Mixture .5735 

S^kman'e Loiion 4823 

Spackman'e Salvo for Pilei 4987 

Bpockmon's Tonic Mixture 5133 

Spackman'e Worm Syrup 5C44 

Spanish Ritters 625 

|p* nUh Cboeolato 0377, 6378 

Spanish Cure for Kbeumatljm 5537 
Spanish Fly, tee Cantbakidxs. 

Spanish Money 6091 

Spanish Weiehts and Measures G093 
Span, to finutbe Content of. ..8D(i3 

^•rtcine 4030 

Spasm of the Bladder, tor^evo 
4531. 5741. 

Speaus. Remedy for 5576 

Speeralnt, Esemeoof 4014 

Spearmint, Fasential OU of . . . .1465 

Speeiflo Gravity 41 

SpeciSo Orarlty of Degrees of 
Aroometere, Ac., seo Naus 
of Areometer. 

Speeiflo Orerltyof Oesre 49 

Spaetto Gravity of Liquids 49 

Speeiflo Qraviiy of Feroentagee 

of Alcohol 59 

Speeiflo Gravity of Powderv.SO, 51 
Specific Gravily of Solids . . . .48. 50 
Specific Gravity, to convert De- 
grees of Baum 6 into 66 

Speeiflo Gravity, to convert, 

Into Degrees of Baum6 67 

Speeiflo Gravity, to find tho 
Weight of a body from its.. 53 

6'permaoetl Cerate 4933 

Spermaceti. Imitation 1534 

Spermaceti Ointmeot 4940 

Sperm atorrbmo. Cura for 5739,5746 
epheree. Surface and CoatenteorOOOfl 

Spider Bites, to cure 5937 

Spigeiia. Fluid Extract of 4577 

Spile. Oil of. Factitious 4873 

Spirit of Ammonia, Arms alio. 1094 
Spirit of Camphor.. 4491, 4611, 4863 
Spirit of Ether. Compound . . . .4749 
SpIrUof Juniper. Compound ..515t 

Spirit of Mionercrus 5143 

Spirit of 8 b 1 VolatUo 1096 

Spirituous Extracts 44 

Spitting of Blood 5563 

SpUntere, to extract 5490 

SponduDcne 43^ 

Spirit. Froof 1436 

Sprains. Liniment for. . . .4659, 4887 

Sprains, Ponlllco for 50S5 

Sprains, Remedy for 5494. Ac. 

Sprains. Treatment of .. .5493, 5495 

Square Measnre 5^2 

S^axe Maosuro Expressed In 

equero Metros 5963 

Sqnere Metres, see Aiucs. 

Sqnere, to find tho Area of a. .5989 
Squibb’s Ammonio^pyropboe* 

pbalo of Iron 4777 

Souibb'e Componnd Tlnctnro of 

Opium 4531 

Sqnibb's Liquor of lodido of 
Iron 4703 



SquUl and Benzoin, Tlnctnro of 4555 

Squill. Fluid Extract of 4576 

Squill, Fluid Extract of, Com- 
pound 4593 

Squill, Oxymcl of 4691 

SqnlU Pills, Compound 4924 

Squill, ^rupof. Ootnpoond ...4652 
Squill, Tinctun of 4564 

Squire's Elixir 5228 

Standard Weights andMcaenrasL 
5934, Ao. 

Standeit's Rod Mistnre 

Stannates 4Ul 

Staunio Acid 41S1 

Starch Gum 4345 

Starch. Test for 4381 

Startin’e Borax and Glyoarine 

Lotion 5431 

Sunio'i Olyeetlne Lotioa4S40,46a 

Suveeacra Dlntnent 

Steam BoUm. see Boilus. 

Stearine 

Steel Rods. Weightuf 6145 

Steer's Opodeldoc 4B6D, 5443 

Bl^beai* Infusion of Cayenne 

Pepper and Soli 5312 

Stow art's Syrup of Rhubarb . .4640 

StUTNock, Curt» of. 5G40 

StUlittgia, Flui.i Extract of. ...4507 

Stlllinglo, Syrup of 4672 

Stilllngla, Synip of, Compound 4073 

BtUllncia* Tlnoluw of 4508 

SlUis for General Purpoees. ... 13 

Stokes’ Liniment 5323 

Stomach, Acidity of the, to cor> 

reel 5685 

Stomach BitMiv 827 

Stomach Pump, Simple 5917 

Stomach, Sick, Remedy for.... 5781 

Stomocbic Elixir 5118 

Stone, OUof 5301 

Storax Fills 4995 

Storm's Sipecifio 543b 

Stoughton's Bi tuts 8I9 

Sirulning 17 

Stramonium, Fluid Extract 0^4574 

Stramonium OlotmcDt 4iMb 

Stramonium, Tlncturo of. 4499. 4^ 
Strangthchiiig Foraentatiou . ..5158 

Sure ugthen lug Plueicr 5d40 

Stronger Alcohol, Olticinal I4tl) 

Stryebnino or Strychnia 40ai 

Htrychnlno, Antidotes fur 5912 

Stryebnino, Solution of 5354 

Sly os, Treatment of 5791 

filyptics 5555. Ac. 

SUyptio Collodion 5359,5562 

Styptic Cotton 566U 

Styptic Paper A561 

Styptic Solution . ..4616, 5430, 5558 
Stjrax, SCO Stouax. 

Htyrol 4315 

Sunllroate, Corrosive 4139 

Sublimate, CorroHivc, Antidotes 

for 5902. 5903 

Stibhmotiou 30 

Soccinic Acid 41U6 

Sudorlfics 5134, Ao. 

Kugur, Adulteration of 4380 

Sugar in 'Grino, Tost for. 4396, 4397 
Sugor (if ]..oad, Antidotes for 3^ 
Sugar of Loud, sco AcBTATff or 
LSAl>. 

Sugar Resin 4311 

Sulphuto of Alumina 42.'9 

SulphutQ of Ammonia 42^3 

Sul(^t8 of Baryta A«3L 

Sulphnto of Copper 40lKi 

Suljihalo of Copi>cr, Antidotes 
for .5904 

Sulphatft of Indigo 4791 

Sulphate oi Iron 4l4fl 

Sulphate of lion, Solution of . .4166 

Sulphate of Lithia 4239 

Sulphate of Muguesiu 4941 




GRANDDAD'S BOOK OF CHEMISTRY 368 

Mui pbiisSuloUoc of 

SuJpUuli) urXickel 
Su)j»bu(o gf Cjuiuine 

SuipUnlu cT i^uiuine yuu 4UM oWa 

KulpliMo t r t^uiLiJic, Tui« fgr 4H66 

SSEiSn'rS;:. ^ 

Sul)}liiilo if Zinc, AiitiiluCo rgr&907 AUrt^tiTO 510 

KiilpliUloi. »go bi;i.MJU.LT0. ^7^Pr ColUli 54CA S6tO 

SulphiU'a 3054 HoftraeD«ot 5^43 

fijnip for Whooping Cooffh... 5633 



Sireoi 8pim of Mitre 4S89 

Sirin M1UI6J 6101 

IIH SirlM Weighteofid UoMQrei..6l03 

S^sjsas-is;-"” 

for 5537 



Teble of BoUlng Hoei of Li. 
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Teotb, DQc&jed. lo dpodorue. .5865 



T^S?*ofC;i.^i7if Ci^ Teeth, to mi’or ptuK 5882 



Teblo of CbRslool BqolrAlo&ti 

aad Sfisbolf 6150> 6151 

Tohla of Ceblcftl CoDteaUfiO^Ao. 
Tobto of IHffarencee of Tlrao.dDOP 
Table of DeoimaJ AppieximO' 

tioDO 6113 

Pablo of EquiToJonta of Aeldi. 31 
Table of EquirolenU orAlha> 

lies 66 

Tablo of MeltiAg Heat of Uet> 



Sulphiio ( f Copprr 4093 Sfmp for Whooping Coogh. . .5633 ci«« Te»t Paper, Cabbagn 

Sidpliiio 4 f S-iila Mila 49S7 8/rupe Hire sm T«hLi‘Af’Pft^i^*tki^'*of I”* Paper, Cherry Jnlco 

SalpKo C yiiiiidc « f Arctreniun 4286 firrua Nurting 5306 1“' Paper, Dabtia . 



, . . ... fiyrup, Nurting 

Sulphc»-C>imulo tf Pulauiuiu..4805 SjT\ip of AttvotUda, Com- 

^ulpliur 4349 pound 4666 

Sulphur, Atonrphoutcr lirovA43S0 8yrup of Balaam of Copaiba.. .4667 

Sulphur, ilultfliD of. 5114 Byrup of Block Cohoeh, Com* 

Sulphur Ihiih 5480 pound <6M 

Sulphur, ]lhick 4355 By nip of BiMkberty,Aromatio4665 



AcUl 38W 

Table of PeroenUgee of Alcohol 55 



Tefl't Dental Anssthetio .... 5413 

Tenacity of Hetels 614 3 

Terpino .4318 

Toraulphfttet, aet SomiATiCA. 
Tertulpbidea or Teraulpbureta, aee 
Satrei/uFTs, 

Tetl Papere 4406. Ac. 

Teat Vhprr. Alknnrl 4427 

Teal Paper, Broxil Wood 4409 

Teat Paper, Backthom 44^0 

..4425 
..4411 

^ ... 4412 

Teal Paper, Hollyhock Flower 4428 

Teat Paper, Indigo.. 4413 



T^o^'f Peroenuge. of Ether 42B6 Potweluim 

“"3886 Wiy -a Sterch 4«5 

Suli)hur, H..»iT.cf STrap 0fBio^^V..‘.'.‘,5eca5CU TMt Peper! Liftnne, Blue M17 

Sulphur Oiiilmeiit 4996 Syrup ofCapilciUD 4670 Zatl Paper, I.itmut, Red 4418 

Sulphur Mila 4926 Byrup ofChomomUo 4678 



Syrup 

Rulphur, Prcclplfoicil ... . 4351 Syrup of Chloride of Iron 4660,4665 

Rulphiir. Precipitated. igpurifr4353 6yrup of Cblorido of Iron and 

Sulphur, NuN 4353 Bark 4663 

Siiilihur, Kiiljlimcil... 4354 Syrop of Chloroform, Com* 

RulpJiur, lo dcloct, in Coal Goa 4399 „ V *;j fS 

Sulphur Vlvura 4355 Symp of CUrtc Add .4680 

Sulphur WohL 8274 Syrup of Ether 4653 

Hiilpln:rctB 4349 Sjnip ofOualoo 4676 

Siilphr.ret 1 1 A mmciilum 1 . ! 4£2# gf "'I* Oemlook, Componna 4^ 

Rulphmt If Atilimony... 4130, 4133 of Horeerodiah.. ...... .4688 

Rulphun t C r A wide 4356 Horaoroditb, lodin- 

Aulphiirci of Barium 4237 - ^ V^ \l 

Kulphun t < r Curhoii .... 4CC9. 431 1 gf"*P Hydralo of CUtord. . .4679 

KuJjihurct < r Iron ... 4( 53, 4147. &o. Syrup of UypophoaphUca, Com- 



Teal Paper. ManpuncBO 4420 



Kiilphi:r<4 of hinpncalo 4248 

Siilphurrt I f I'otQaaiuin 42M 

Riilphurci I f Silver 4C89 

Rnlphurcitcil II) clrtigeu,.r€:o, 4053 
SulphurcMed Hydrogen, Fulu- 
lion of 4793 

Sulphuretted llydrogcu, *i*cala 

fur 4054 

Sulphuioilcd Hydrogen, to cl- 

loin 4053 

Sulphuretted Hydruaidpbtto of 

Ammoniii 535.1 

Sulphureitcd I.otiun 4K14 



pound 4641, 4643, 4646, Ao. 

Syruu of Iodide of PoUadum 

ana Iron 4663 

Syrup of Ipecacuanha 4651 

Syrup of Ipeoaouooboi Com* 

poujtd 4663 

Syrup of Loototo of Iron 4C6l 

Syrup of Laotaoojlum 4606 

Syrap of Milk 4687 

Syrup of Peptine 4684 

Bymp of Phoaphoie of Iron . . .4632 
Synjp of Pboiphou of Iron, 
Compound 4644 



SulphurciU'.l Woter 44U 87707 of Phoephett of ImtMd 

Sulpbunu Aud 3454 Lime 4C3 

Suhihurio Acid, AlcuUuliacd. - 4741 Syrup of Phot phate of Iron and 
Sulpuuviu Acid, Auliydruut .. 3856 Munaatt 4634 

Sulphurio Acid, Amtnniic 4740 V Pheepbate of Iran and 

Sulphurio Acid, Comrni rcial. . 3855 QuInlDe 4688 

BulphuHo Acid, Curu enliatcd 3^ Syrup of PhotphaU of Iran and 

Bulphuriu Acid. Dllulu 3857 Slryebnlno 4630 

Sulphurio Acid, Nurdhauaen't Syrup of Pbotphatoof Iron. 

Fuming 3856 Qolnlno and Stryebnlno 4699,4648 

Sulphuric Acid, Tello cl Per* Syrup of Photphoie of Llmo.. 463S 



centagea of 3859 Syrup of Photphoto of Mongo- 

Sulpharlo Acid, Teat ftrKKrio 4633 

Acid In 5661 Syrup of PhotpbateofQulalDo4BS? 

Sulphurio Acid, to decidurlio. .3^ Syrup of Pheephatoof Zloo ...4626 
Sulphurio Acid, to pnrlfy .... 3860 Syrup ofQueen'a Boot (Stiilio* 

Sulphurio Acid, to mnuvc Ki> glai 4679 

irloAcid fium 3668 Syrup of Queon't Boot, Com- 

Kulphiiroua Acid.. 1718, r(64, 4C66 pound 4673 

Kulplmrout Acid, lo id loin.. 3865 Syrup of Rhubarb .4638, 4640, 4674 
Sulphuruua Acid, pare Ooicoua 3866 Syrup of Rhubarb and Senna. 4639 
3^. Syrup of Santonato of Soda. . .4650 

Rulphcrmis Acid, pure l.lquIO 3869 Syrup of Santonin 4668 

Sidphunnm Arid. Rdlutlini gf..386T Syrup of StnaporiUa, Com* 

Siimoch, Fluid FitrACl «»f. .. 41.00 pound 4655,4656 

Sumocb, Remedy for rukouing Syrup ofSeneka 4658 

by 5930 Syrup of Seequlohloridoof Iron 4665 

Summer Compln Inf. Rem fdyfnf5659 Syrup ofSqulUa, Compound. ..4638 

Roniitroko 579k ®y«P of Tonnalo of Iron 46M 

Sunatrake, Treatment of 570 §T™P 122 

MEASURE 8«U^. ?? V^^rian'^V of 



Swolffl'e Vemifuge 5d46 

SweatlJig Drape 5149 

Sweatlnf. Infualon to produce. 5138 
SweatiD^ Powder to produce .5145 
Swedkh Baeeooe of Life 5337 



4671 

ofTellowDock 46B3 



Svediah Money 60D6 Table for Reducing the Strength 

Swediob WelgbUaadMearara6097 of Alcohol i 



uia 
Syrup 

Syrup, Oaborne'e 4657 

Syrup, FulmoBory 5600 

Syrup. Worm 5644 



Table ofPropertiaeofMelah-336# , 

Table of Specific Qrafltlea of Tmi US 

Vorloue Areotneirio Degreoi-S? Vi .•* * 

Ao. 61^ Ac. ^ Starch and Iodlno44l5 

Table of Spberiool ConuwU . .6001 Rulpholo of Iron ..4424 

Table of Weight audHaidaem Tumcrio . . 44^ 

ofOemo, Ac 6136 articlr In bo teeted. 

Table of Weight of Booka, or Roo^nU .4372, Ac., 4408 

Mlnerola, Ao 6134,6135 OlnCinont 5241 

Toblee orDeolfnaiBaulTaJaDlaa939 letter. Remedy for S485, Ac. 

Sm, 5985. Tbebalne 4001 

Tablet of Weighu and Moo- Jbee, Bruat 5425 

eurea 5934, A& Tbelne 4010 

Tallow, to bleach ISD ThecbraDlne 4011 

Tableo. Statiatlcol 6119.* Ac. Thenimmetera 85, Ac. 

TahnatGoMmn 4179 Thibnult'a Balaam 5305 

Tennato of Iron, Symp of 4664 ThIHeult'a Glycero-pomode of 

Toonolo of Mangoncfe, Clot* Iodide of Potiuwlum .5373 

oent of 4094 Tbornfta’ Cathartic PilU 5710 

Ton nio Acid 3911 Tbomia* C/nlocynth and Man- 

Tannio Acid, lo dUtlngolib drake PilU 5190 

Oollio Acid from 3908 ThompaonU Pilteri 5129 

Tannio Acid, to obtain 3919 ThompeonU Cotopuaitlon Pow^ 

Tannin 3911 tier 5178 

Tannin, GalUo Acid from 3907 ThompaonU HotDropa 5179 

Tannin Ointment 4986 Tbompaon'a Number Six 5177 

Tape Worm 56# Thorn Apple, Fluid Extract of 4 574 

Tape Worm, to expel 6439 Thom Apple, Tincture of 44W.4.5« 

Tape Worm, to treat 5650 Tin. Chlorldra of 4123 

Tor. lobaUUoD of, for Conenm^ Timber, Feet of Inch Board In C0U6 

tiOD Timber, Round, Content of 6003 

r»T Lflliofi <845 Timber. .Stollflic!. of 6138 

Tor Ointment 4960 Time, Ancirot JowUb Dirlalon 

Tor Ointment, Com pound 5288 tWTO 

Ttino, Moaaurc of 6007 

Time, Nautloal DlTiaion of. . . .6011 

Time. Roman DirUlon of n064 

Time, Table of DlfTerencee of . 6009 

Tin, Murlatre of 4123 

Tin. Nitrate of 4121 
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Tor Pomodo 1281 

Tar, Syrup of 4D69 

Tar, Tincture of 4552 

Tar Water a704 

Taraxacorn, Elixir of . . .4722, 4736 

Taraxacum, ace Damukuo^c. 

Tartar EmMic 41W Tin, Oxidw of 4119, Ao. 

Tarlnr Bmrtic, Anlldotca for. 5900 Tin Putty 4122 

TftrtoT Emetic Oiolmcnl 4905 xin, Tcataforlhe Salteof 4125 

To^r. ^1 4197 Tincture, AclU Arometio 4731 

Tartar, White 4^ Tincture, AntocHd 5444 

Tartaric Acid . . . . . . . . . . - . • • Tincture. Antlapoxmodio 5270 

Tartanc Arid, to detect. In Ul- Tincture, Cholera 5674 

Tartanc Acid, lo obtain ^ Tincture. Dom e 4543 

TarIraM • • • • • - Tinclurc, Fobrlfogo 5195 

Tartrofoof rotaaaa . .. .41W, 4197 Tincture. Golden 5251 

Tartrate of Po^a and Soda 42n Tincture, Nerroua 5574 

Tartralo of Sod a and Antimony 4^ Tincture of Aconite T^rea . . .4481 

TartraU of Soda. Solution of. 4OT Tincturo of Aconlto Hoot 4482 

Tattoo Marke. to remoro 5883 Tincture of Aloea 4537 

Taylor'a Remedy for DeafooM 5809 Tincture of Aloea and Myrrh.. 4538 

Tea, Balm 5135 Tincturo of Arnica 4483 

Tea, lUoaaed TbiiUe 5140 Tincturo of Arnica Flowers. . .4509 

Tea. Boneaei — 5139 Tincture of Aaanfmtida 4480 

Tea, Flaxseed 5589 Tincture of Balm of Gilead, . 4535 

Tea. Oemiiin. for (be Che«t . Ma”, Tintlure of Belledonn* 44B4 

Tea, Hambarg 54iB xiBctoro of Bcn*oin,ConipoBja<U5S7 

T^h a'^OGumV, to preiir^e*^* Tincture of Black Cobo4b 4514 

the 5066 Tincture of Block Pepper, Com- 
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pound 44W 

Tincture of Bloodroot 4524 

Tincturo of Blue Flag 4510 

Tincture of Camphor 46U 

Tincturo of Cantnaridaa 4M9 

Tincluro of Capstcura 4486 

Tincture ef Cardamast. 4640 

Tincturo of Curdamom, Com- 
pound 4.V^1 

Tniclurc of Cantor 4Ml 

Tincturo of Cftlecha 4547 

Tinrturc ofChiretla 4516 

Tinetiiro of Chlorlrto of Iron. . .4004 
Tincturo of Cimlcifnga Kacemo- 

Ba .4514 

Tmetnro of Cinrhona 4487 

Tincture of Cmchooa,Com pound 
44AB. 

Tincturo of Clnohona, Sweet . .4544 i 

Tincturo of Cinoamon .4540 

Tincture of Colchicutn 4549 

Tincturo of Colocynlh .45T>4 

Tincture of (Jolumlw 4550 

Tincture of (Wrninm 44H9 , 

Tincluro of CUjl>cbi 4551 . 

Tincturo of Dewberry, Com- 

C umi 4497 

taro of Digitolia 4490 

Tincturo afDog-wood 4553 

Tincluro of Krffofc 4517 

Tincturo of Oclflcmlnum 4493 

Tincturo of Gentian. ComponDd4S69 

Tincture of Ginger 4558 

Tiuctiirc c»f Gmiao 4505, 5441 

Tincturo of llotloboro.Amenc&n 
4406, 45J5. 

Tincluro of nellcboro, tUack . .4506 

Tincturo ofllcrelock 44P9 

Tincture of Iforap 4485 

Tincturo of Henbane 45(1 

Tincture of I l«pB 4510 

Tincture of IiMlIno 4491 

Tincture of DuUnc. Compound 4570 

Tincture ufiTnlap 4559 

Tincture of Kino 4512, 4.556 

Tincture of Kino, Compoond . .4502 
4557. 

Tincluro of Lropord'a Bane . . 4509 

Tincturo of I-ol>eUa 4513 

Tincture of Lupulin 4519 

Tincturo of Mnndmka 4507 

Tincture of Moncaia 4500 

Tincluro of Myrrli 4560 

Tlovtiiro of Nut OaU 4561 

Tincture of Nux Voratoa... . 4520 

Tincluro of Opium 4522 

Tincturo of Opium, Ammonia- 

led 4530 

Tincturo of Opium, Csmpbora- 

Icd 4527 

Tincluro ufOpiani. GorepoQDd.4531 
Tincture of Pcllitory, Compoaod 
4552. 

Tinctnre orroUilOT 7 , Etbereo- 

alcohelic. 4553 

Tlocture of Fmlophylllo 4507 

Tincturo of Prickly OAbBerriee 4 556 

Tincturo of QuasAin 4562 

Tincture of OuceD'H Root 4508 

Tincluro of Kholanr 4563 

Tincturo of Rhubarb 4522 

Tincturo nf Rhubarb, Alkcllne 5356 
Uncturo of Rhubarb and Scnne4523 
Tincturo of Rhubarb, Aqueooa 4546 
Tiucturc of Rhubarb, Sweet . . . 4545 
Tinctoro of St, John's Wort. ..4561 

Tincturo of Snnguinarla 4524 

Tincluro of Scr^ntaria 4525 

Tincture of .Skank-eabbage .. 4498 
Tincturo of Rnake-root, Black .4514 
Tincture of Snake-root, Virginia 
45S5. 

Tincturo of Soap, Camphorated 4503 

Tincture of Squill 4564 

Tincturo of Squill and BaoaoiD 4559 

Tincture of StlUingia 450i 

Ttneinro of Stramonios .4429, 4565 

Tincturo of Tar 4553 

Tincluro of Tobacco 4521 

Tincturo of Tolu .-4566 



TlBOturo of Turkej Com 4«!>2 Turpeatioo. Venice 4316 

TincHiro of Vttlcnan 4M6, 4542 Tnttj Howdw .....4113 J ^ 



Tiucturo of Veratmm Vlride..4496 ' 
4515. 

Tincluro of Tellow Jaamtne.. .4493 

Tinoturo, Tonic 5126 

Tincturo, nuircraal 4494 

Tinclurci... 35 

TinctUMsi. Ammoniatrd 35 

Tinctures by Digostioa 40 

Tinctorcs by lufusion 36 

Tinclurcj by Maceration 39 

Tinctures by Pcrcolaliou or 

Draplacrment 41 

Tinelure**, Filirr for IT 

Tinctirrns, Mccliciual . 4479, Slc. 

Tincturo^, Proportions of Ingre- 
dients bir 42 

Tinctures, to prepare 35 

Toboenn. EmpTrciimatio Oilof MfJ 

Tobacco. Oil »»r 47.‘>2 

Tobacco Oiutmonl . ,4061, 3290, Ac, 

Tobtfccco, Tincturo of 4521 

Todily I4V> 

Too Nail,s. Ingrowing 5K27 

Too Nails, Ingrowing, to cum 5828 
Too NaiU, Ingrotriug, to pro- 

rent 5829 

Tolu. HnlMum of, Pnctitloua. ...5102 

Tolu, iialsnm of, Test for 5103 

Tolu, Syrup of 4677 

Tolu, Tincluro of ..4566 

Tonics 5117 

Tonlo after Drinkingtocxccaa.IRIB 

Tooio Elixir 5Ua 5407 

Tonic Infusion 5120 

Tonic Itisturc 5123 

Tonic M i it kiro, Aromatic .....1124 

Tonic, Orungo 5120 

Tonic Pills 5105.5166.9316 

Tonic Tincluro 5196 

Tooth Ache. Homed icB for S8C7. Ac. 

Tooth Coro cuts r»070. Ac. 

Tooth, Ut ktli tuo Nerro of n . 5877 
Tralles* and Ge nd or *t nydrome- 

ter« Compared 58 

Tralles* Hydrometer 54 

Tralles’ Table uf Rercentagee 

of AJoobcl 59 

Tmpcsolds, Area of 5991 

Traumatlo Elixir 5419 

Traumalicino 5303 

Trlanglea. A rea of 5290 

Triplex ?ilU 5164 

Trituration 31 

Tromoer a Teal foi Sugar Id 

Urino 4396 

Tronchiu's Cough Syrup 54G3 

Troth's Cholera Uixturo 5669 

TrotlorOU 1513 

Trotter Oil. to robnc 1514 

Trotter GU, to lest 1496 

Trough, Pueumatio 4031 

Trousseau’s HarUol Aerated 

Water 4475 

Troy Weight 5942 

Troy Weight Compared with 

Apoihecaries 5943 

Troy Weight Compared with 

Aroirdupais 5944.5950 

Troy Weight Compared with 

MetrioaT »46 

Tubtog, Rubber, to make, Gas- 

tight 4033 

Toxnon. to remoro 5769 

Tungstates 4212 

Tungstate of Soda 4212 

Tungstic Acid 4212 

Turkey Com. Tincturo of 4492 

Turkish Honey 6106 

Torklsh WeighU. Ac Cl07, Ac. 

Toriingteu's oalsatn 53i>4 

Turners Cerate 0Sft> 

Turpentine 4310 

Turpeotiae, Balsam of 5099 

Turpentloe 

Torpentise. Oil or Spirit of. .••4317 
Turpentiuo Ointment. Venioe. 4958 
; Tu^Qtloe, to purify 4319 



Tutty Powder ..,..4113 

Tvaddeli s Areometer or Uj^ 
drometer ®8. 6164 



6164 



Volatilo Oils, see E^aRNTUl. 0114 . 
Vomiiing during Pregnancy. 
Cure for 579 



Tjpboid F.fcr, R«.M7 for .. .570 vomiTinp^R^mejy for ;;;;;;;.5«[ 

Sii Wafers, flclntinfi <3» 



slum, tocuro 5618 WnliaLoa ldln 

Ukeia lnlheUg,TrcBtoaatof5Sl(J Waller s I udunx Vegetable PilU 5^ 
Ukers In tbo Mouth, Wash fbr5502 Ward s Kwriico for HeadQcbe52» 

nioera, Remodj for 550T Wnrl**, r<m<b‘rfor .1P2.» 

tTloCfS, Treatment of 5505. 5500 Wnri^, 1o r<’iTuu<' 5824 

UnlTOfsai Calender 6147 Washiiis, t'hrtuical ... . 1H41 

Univeraal Plaster SSHT W«p Stingy, tu cure .1927 

Unirersai Tlnctom 4424 Water Bath 3 

UnlrcrsaJ Wound Balaam 5026 Water, Bitter Almond 47.V» 

Oroo 4383 Water Brn-ih, to enro 

Oreo, NItroto of. 43&3» 4324 Water, Camphor . 4UH. 4754, 4766 

Ore’s Test for tbo Strength of Water, Cinnamon 4756 

Acetic Acid 76, 77 Water. Colngnc, AramoniattNl IU!ki 

OrothrA toup^y Couitlotolhe5737 Water. Distilled 476H 

Urinating. Diffloulty in, torem- Water, Kennel 47 »7 

5740 Wuler. Lkme 4di*» 

Urine. Incoolincnco of, to core 5743 Water, Uibeliu 4761 

Urino, Test for lU)o in 4398 Water of Life ^48 

Urino. Test for Sugar in. 4396, 4397 Water, Pepi>enmnt 4758 

Uva Ursl, Flold Extract of .4577 Water. Sprarmiiit 475<i 

Valcrtaa andCarbonateef Am- Water. Statistics of 6120 

mouia. MixUiroof 5576 Water, Tar 4704 

Volcrioo. Basentlol OU of 1465 waier to teat the Hardness of4388 

Valerian, Fluid Bxtractof . . ..4574 UsdloalM 47^ 

Valerian, Tiaolure of. . . .4526, AM wedeVi Klixir 45V> 

Voiemnaios.... ........4306 weight and Hnrdiiess of Gems 6136 

Vslerianato of Ammonia Ew- Weight. Apotheenru** 5951 

Irof 17?^ Weight, Apoihecnrles, Com- 

Vnlerlannlo of Ammonia, Solu- ^ uothecnrlcs Mca- 

tioii of r • o " siro 5954 

Voierionolc of AmmonlA Bymp weight, AimthecAHns. Com- 

of ISii pared uiili Avolnlupois 5952 

Valerianate of ^yl 4W W^'clght. Apothecaries. Com. 

VaJeriooato of Ethyl 4OT Gruma 0953 

Valerianic AcW Weight. Apothccuvles, Com- 

Voluablo Limmcnt... .. ...... 4WO jpoy 

Valuable Lotion for Wounds. .4853 weight. Assay era' Gold .3940 

v«nais to Weight, AsanTprs* SiWrr 5949 

Vanill A Fluid Extractor 4607, WflgU. a voiidiinois 5935 

Vegetable A nlibkiious Fllli - - Weight. Avolrduixois, Com- 

Vegetabln Csustlo 3ti7j. pared witli Apnlhccurles Mes- 

VcgvUUIti Juices, to obtain. .. . 43 Burc 5257 

Vegstubie Oils, to bleach 1304, Ac. Weight, Avoirdupois, Corn- 
Vegetable UJ a to purify, for pared with Apothecaries* 

Lumps 1494 Wright 5238 



V right 



Vclpeairs Black Caustio 533r> Wright, AvoirdiipoU, Com- 

Velpeau's IBarrhfca Kcra«dy--3«.M pnrecl with Grams 

Vcineau’i Kryiipelas l«oliuu. . 5427 Weight, Avoirdupois, Com- 



.5238 



5241 



V cl peau I Erysipelas 1^1 iuu. . 5427 

Venice Turpentiuo 431H 

Venice Turpenline Oiotment. 493d 

Verstrino or Vcmiria 4007 

Voratrine, Aeid Sulution of . . .3313 

Veratrioe Lolion 540C 

Versktrum VlriJo, Fluid Ex- 
tract of — 4575 

Verotnun Vlride. Tiocturo of .4490 
4515. 

Verdigris, Antidote for 5204 

Vomirugos 5245.540li,5428,.1432,5643 
Vermifugo PiUs 5048 

Vermin Ointment 

Vessels contaifiiog Kerosene, 

to clean isn 

Vichy Salts 4-l3d 

Vichy Water, Aerated 44,«.> 

Vinaigro Aroinaliquo JUH7 

Vioaigro do Quatre Volcurs.. 519.4 

Vinegar. Anmiutio 1CS3, Ac. 

Vinegar, Muraellles Tdyw 

Vinegar Poultice 5037 

V ui egor. 'I'h ic v i-h* SB’S 

Vinous Fcnuvutttiiou 16 

ViolelA Il«nej of 4626 

Viscous PVrmcntatioD J6 

Vitriol* eiu* 4096 

Vitriol, Klixir of 4731, 4740 

Vitriol. Ori-en 

Vitriol, nil of 3»5 

Vitriol, NVl.ito 



pnred ivilh Troy 5236 

weight, Uinmnnu 5943 

Wright, French Binsry fS046 

Wright, French Binary, Com- 
pared uith Apothecaries. . ..6040 
weight, French Binary, Coro- 
p ared Tvith A voirdupols. . . , 6047 
weight, French Binary, Com. 

pared with Groms 6050 

weight, French Binary, Com. 

pared with Tn>y 6049 

Weight, Loss of, in Substances 



rn>y. 
of, fn 



Substances 



by Prying 6149 

Wright, Metrical 6027, C052 

Weight. Metrical, Compared 

with Apothecaries 6030 

Weight, Metrical, Compared 

with AToirdopoia €098 

Weight, Metrics], Compared 

with Troy 6029 

Wright of a Barrel of Various 

Articles 5873 

Weight of a Bushel of Various 

Articles 5974 

Weight of Copper, Sheet and 

Plate 6139 

Weight of Rsrtb, Books, Aa.. 6]34 
Weight of Fluids and Gsses ..6138 
Weight of Helnpor Wire Rope 6137 
Weight of Irun Ban and Rj^6145 

Weight of Iron, Boiler 6142 

Weight of Iron ShafUag 6144 

Weight of Iron Sheet 6141 
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Weight of iron FUte*. Cut.. 6140 

Weight of Lead 

Weight of Live Cettle 09T 

Weight of McUls 

Weight of NidJe GI40 

Weight of Steel fiere GI4J 

Weight of Timber 6100 

Weight of Varloui Mlner^gba. 
im. ril38. 

Weight. Fcrccntftgoof Fork In 

Uvo filS» 

Weight, TroT 5W8 

Wtlght. Trov. Compftrod with 

Aiwthccanca 5W5 

Weight, Troy. Compared with 

Avoirdupuii 

Wright, Tvnr, Compared with 

GfAma r>94d. 5W7 

Weight, Troj, to convert, Into 

Avoirdupofa 5SM0 

Weighta nnd MoAAurca. . . 5934, &a 
WeighlB nod Mouuroo, Aua* 

•non 6075. Ao. 

WHgbta anil Uouurci,Cbin€ao 61 IO 
Weighu nnd MeaauriM.Dccl* 
inn I, BGO MKTltlC.'AU 
Weights nnd Ucuuret. Dutch 6090 
Weights luid Ucuurea. Kng- 

lian f*j3l, 4co. 

WeighU nnd Hcoauroa. Foreign. 

Viirioua 6054, Uc. 

Wi'igiitfliind Meuaure*, Foreign, 



(’onjpared with American.. €055 
Wcighia ODcl Meuaret. French 6015 
Weights ond Meuoree, Hetri- 

citl 0014. ^ 

Weights and hlcoaurct. Nether- 

l«»da 6064. €c0, 

Welghta nod Meuurca, Prut* 

6080. Le. 

Wcightiand Meoaurca. Rom oo 6061 
WeighU and Mcoauret. Rua 

‘..fW7t, Aa 

Weighta aod Ucaaura, Scrip. 

6065. 

Weights and Ucaaom, Span- 

ish 6081 

Weighta and Meuarct, Sired- 

l"h 6096 

Weighta oad Mcoaurca, Striaa.6IOt 
Weighta and Mcuurct, Turk* 

l*h .6108 

WhnU Oil, Potrid. todcodorln 1408 

WheHcr'B Nuralog Syrup 5308 

Wheeler a Worm €onfeerkm...S3Q9 

Whiskey 1436 

Whiakcj, to dcodorin 1446 

Whiakej, to fru, fh>m Fud 

Oil 1446 

White Aneoto» lae AmiltDCf 
Acui. 

White I^od. Aulidoica for r>0u8 

Wbito l.'Cad Pluier .'kMt 



While Precipilatc 4140 

Wbllo Stv riling 5775 

White SrrUing. Treatment of 5776 

White Vitriol 4114 

WliUo Vitriol, Antidote for. . . 5907 

Whlie*e Gout Pllb 5182 

Wbitloif. toe Fklon. 

WhUwIth'a Bed Drope 537G 

Whooping Cough Liniment 5057 

Whooping Cough. Boroodica for 
5632, Ac. 

Whooping Cough. Trootmeot of, 
56.*t2. 

Wiegaiid'a Sjrup of Phoaphatc 

of Liroo 4637 

Wiegand'a Tetter Ointment. . ^41 

Wiegand'a Tetter SaUo 5242 

WUd'Chcrry IMUem 821 

Wlld Cberry. Fcmied Elixir of47l 6 
Wild-Chcrrp, Ferreted Wino of47l5 
WUd CheiTX. Fluid Extract of 4589 

Wild Cherry. WInaof ...4714 

Wind. Force of tho 61.W 

Wine. Arnmntlc 5348 

Wine. Artihciolly Colored, to 

detect 4404,4406 

Wino. Febrifuge ^I 4 t 

Wlno, Nutritiro 4723' 

Wino of Beef ond Iron 4729 

Wine of Collaaya 4711 

Wino of Cinchoola 4710 



Wino of Colehicuni .... 57^ 

WiQDoflron *^.^* 470,^ 

Wino of Iron. Aromatic 4700 

Wiiic of Iron, Bitter 4704, 4707 

Wiim of Peuaino 47-ji 

Wino of Quioiiio *.5l5!> 

W1"0 of WlUhcbcrry Bark. . , .4714 
Wmo of WUd-chcTTv. KerTaled47l5 
Wmc. to detect Leatl in .4402, 44o:i 
Wine, to detect Logwood in... 4405 

NMnlCFOTeen^rup 3407 

Wire Rope, Wciglitcf 6137 

AV'onderful Ointment 4695 

Wood, to extruct EaBcntial Oil 

fi'Ora iC 

Wood’* line lure of Kino 4W5 

Worm CmifrcOoii 53U9 

Worm. Ta;ir, sre Tai*k Woku. 
WormR, Jtcniedio* fur, aco Vku* 

Worms, Symptoraa of the 6G43 

Worm*eea, E*Bcjitiol Oil of . . .1465 

WuumU, Ilro*8jiig for 539U 

Wmmd*, Kcfcieriiig. Cure fur. Tj748 

Wcmiids, l.olicm u>r 

WrUt, Sprnjjud, I’rintiucnUJl 5485 

Wyiidlittiu * I'lll* 5323 

XnntMnc 40)*i 

Xiimhcixyliim, Fluid X^xlnictof45Vj 
Vnrrotv, Fluid Extract of , , 4fi08 
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LABORATORY APPARATUS 
Wire Apparatua for Laboratoty Um. 

For moat of the apparatus shown, some 
oxidlxsble ^/l^e should be aeleoted, such 
sa brass or tinned iron, and tbe tools for 
fonnlDg these articles of wire consist of 
a pair of cutting pliers, a pair of flat and 
a pair of round* nosed pliers, a few cy* 
lindricul mandrels of wood or metal, made 
in diffei'cnc nizes. and a small bench vice. 
Any or all of the articles may be in differ- 
ent sizes, and of different sizes of wire 
for different purposes. 





Wire Apparatna for Laboratory Use 



A shows a pair of binged tcngs» which 
are useful for haodliug coals about the 



furnace, for bolding a coal or piece of 
pumice for blowpipe work, and for hold- 
log large test tubes and flasks, when pro- 
vided wUb 2 notched corks, as shown in 
B and 0. These tongs ai*e made by first 
winding the wire of one half aroiflid the 
the wire of the other half to form the 
joint, then bending each part at right 
angles, forming on one end of each a 
handle, and upon the other end n ring. 
By changing the form of the ring end the 
tongs are adapted to handling crucibles 
and cupels and other things in a imifile. 

C shows a pair of spring tongs, the con- 
stmetion of u'hirh will be fully under- 
stood without explanation. It may be 
*aid. however, that tho circular spring at 
the handle end is formed by w* rapping the 
wire around any roun<l object held in the 
vice; the rings at the opposite end are 
formed in the same way. The best w;iy 
to form good curves in the wires is to 
bend them around some suitable mandrel 
or form. 

D shows a spring damp for holding' 
work to be soldered or cemented. It may 
also be used as a pinch cock. 

E represents a pair of tweezers, which 
should oe made of good spring wire flat- 
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Wire Apparatus for laboratory Us«* 



at tlu> ends. F is the clamp for 
iriountinK microscope slides, aud for hok\- 
lug small objects to be cemented or sol* 
dered. C U a pinch cock for rubber tub* 
liiit; it^ uurnsal posicioo is closed, aa in 
(ha pn^^niviu^', but the end a 1$ capable 
of eu^atfin^ the loop h, ho as to bold the 
piiich cock open. H shows a clamp) or 
pinch cock having a wire c hooked Into 
au eye in one side, and cxtendlntp through 
an ey*» in the other. This wire is bent 
.at rikdu angles at its outer end to engage 
a spiral 4, placed on it and acting as a 
s<Tp\v. The open spiral is readily formed 
by wrapping 2 wii'es parallel to each other 
OD the same mandrel, and then unscrew- 
ing one h*om the other. Tlie handle will 
of course be formed by aid of pliers. 
I shows still another form of pinch cock. 
It is provided with 2 thumb-pieces, which 
are pressed >vhen it Is desired to open the 
jaws. K is a tripod stand, formed by 
twisting 3 wires together. Tliis stand is 
used /or supporting various articles, such 
as a sand bath or evaporating dish, over 
a gas dame. It is also useful in support- 
ing charcoal in blowpipe work. 

L shows a stand adjustable as to height 
for supporting the beak of a retort, or for 
holding glass conducting or condensing 
tubes in an inclined position. The retort 
or filter stand, represented in M, is shown 
clearly enough to reiiiure no e.^planation. 
Should the frirtiou of the spiral on the 
standard ever become so slight as to per- 
mit ti(e ringe to slip down, the spirals 
may be bent laterally, so as to spring 
lightly agaiust Llie standard. N shows an 
adjustable teat tube holder, adapted to 
the standard shown in M. and capable of 
hf>ing turned an a perulinr joint, so as to 
lace the tube in any desired angle. The 
older conaiFts of a pair of spring 



having eyes for receiving the notched cork, 
as shown in O. One arm of the tongs 
is corrugated to retain the clamping ring 
in any position along the length of the 
tongs. I'lie construction of the joint 
by which the tonga are 8upxK>rted 
from the slide on the standard is clearly 
shown in Oo. It conslata of 2 spimls 
0 K the spiral h being made larger than 
the spiral p, and screwed over itr as 
shown in O. This holder U very light, 
strong and convenient. 

P represents a holder for a magnifier, 
which has a point f\ similar to the one 
just described. The slide k ts formed of 
a spiral bent at right angles and off-set to 
admit of the two straight wires passi'^g 
each other. This holder may be used to 
advantage by engravers and draughtsmen. 
Q shows a holder for a microscope con- 
denser. the difference between this and P 
being th.it the ring is made double to re- 
ceive an unmouDte<i lens. 

R shows a Bunsen burner, formed of a 
common burner, having a surrounding 
tube made of wire wound in a spiral, and 
drawn apart near the top of the burner 
to admit the air, which mingles with the 
gas before It is consumed at the upper 
end of the spiral. 

S represents a connector for electrical 
wires, which explains itself. The part 
with a double loop may be attached to a 
fixed object by means of a screw. An- 
other electrical coonector is shown in T, 
one part of which consists of a spiral 
havip{^ an eye formed at each end for 
rev'eiviQg the screws which fasten it to 
its support, the other part is simply a 
straight wire having an eye at one end. 
The connection is made by InHerting the 
straight end in (be spiral. To increase 
the friction of the two parts, either of 
them may be curved moi'e or less. 

A microscope stand Is shown in U. 'Hie 
magnifier is supported In the ring o. The 
ring p supports the slide, and the double 
ring q receives a piece of looking-glass or 
polished metal, which serves as a re- 
flector. 

V shows a set of aluminum grain 
weights in common use. The straight wire 
is a 1 gr. weight, the one with a single 
bend is a 2 gr. weight, the one having tw*o 
^nds and forming a triangle Is a o gr. 
w'eigbt, and so on. W and X are articles 
DOW literally turned out by the million. 
It ia a great convenieDce to have one of 
expensive little corkscrews In every 
cork that Is drawn occasionally, thus sav- 
ing the trouble of frequently inserting and 
removing tbe corkscrew. The cork puller 
shown in Y is old and well known, but 
none the less useful for removing corks 
that have been pushed into the bottle, and 
for bolding a cloth or sponge for clean- 
ing tubes, flasks, etc. 

Z shows a stand for test tubes. The 
wire Is then formed Into a aeries of loops, 
and twisted together at r to form legs. 
A very useful support for flexible tubes 
is shown in J. it consists of a wire 
formed into a loop, and having Its ends 
bent in opposite directions to form spirals. 
A rubber tube suported by this device can- 
not bend so short as to injure it. Most 
of the articles described above may be 
made to the best advantage from tinned 
wire, as it possesses aufficient stiffnsss to 
spring well, and at the same time is not 
so stiff as to prevent it from being benr 
into almost anj desired form, joesides 
this the tin coating protects tbe wire from 
corrosin, and givea it a good appaaraace. 
— (Jeorpe If. Hopkin$, 



Wash Bottle. 

By this simple device the washing of 
precipitates and the cleansing of ves- 
sels used in tbe process of analysis, 
which before required the use of the 
ordinary wash beetle, can now be done 
with much more facility and in a 
shorter time. It con<ista essentially of 
a thin glass flask C. placed about 3 ft. 
above the level of the working desk, and 
closed by a 3-hole rubber stopper. 
Through one of the holes issues a rubber 
tube D (or glass with rubber connec- 
tions), descending to the desk and ending 
in a glass nozzle. Connection is made by 
a second hole in tbe stopper with a reser- 




voir bottle A, placed above the top of tbe 
waab bottle, in the third bole is placed 
a glass tube bent at an angle to keep out 
dust. On filling the flask from the reser- 
by a plncb cock placed conveniently to 
the hand, the height of the water oask 
voir — the flow being stopped by a pinch 
cock — the water is started by suction 
fr^m below, and tbe stream through the 
nozzle can be regulated or stopped at will 
furnishing tbe pressure, which Is sus- 
tained by the sypbon. 

A Bunsen burner H is placed under- 
neath the flask, and the water can be 
heated when it is so desired. Hot water 
as well as cold can thus be used in treat- 
ing precipitates. Other solutions can he 
employed equally as well as water. (See 
bottle F. ) . 

The aavantages of tbe system aret 

1. — The saving of much time and con- 
s^uenC labor attending the use of an or- 
dinary wash bottle, especially where sev- 
eral analyses are carried on at the same 
time, tbe exertions required by the mouth 
and lungs being thereby avoided. 

2. — No air exists In the tube, as in an 
ordinary wash bottle, and ctmsetiuently 
the full force of tbe liqnid Is utilized im- 
mediately. 

3. — When Ufied with s wnsh Rolntlnn 
of ammonia w*ater, no trouble is expe- 
vivDoed with free ammonia, which ordinar- 
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i]y is auite hurtfal Co the mouth and «yes. 

The large bottle E with the accompany* 
Ing cube dbows a coavenieot arrangemenC 
for holding any solution and delivering 
Che same. 

The shelves of a laboratory should be 
widest at the bottom and should become 
of less depth at the top to accommodate 
smaller bottles. The large acid bottles 
should be put on the bottom shelves. 
Reagent bottles with tbe names and sym* 
bots blown in are very convenient. 

A wash bottle is easily constructed with 
the aid of a couple of glass tubes and a 
flask or any bottle of convenient sise. 
One of the glass tubes should be drawn 
out to the fine point, and the other should 
be inclined so Chat it is easily introduced 
into the mouth. Any desired quantity 
of water may be forced through Cbe fine 
powder by moderate blowing. In some 




Wash Bottle. 

oases tbe wash bottle ia more efficacious 
when warm. For fine chemical work still 
water should preferably be used. 

Syphoni . — Qur engravings show handy 
glass syphons adapted for small opera* 
cion. Che fornner being without. Che latter 
with scop cock c for regulating the flow. 





Glass «Syphou9. 

The current is started In these by apply- 
ing tbe mouth Co the end a of the tube, 
and employing (t as an air pump to ex- 
haust the air till the fluid rises into the 
bulb 6. With harmless liquids, a simple 




bent glass tube may suffice as a syphon; 



but suction with tbe mouth at tbe end of 
the longer arm is somewhat inconvenient. 

arrangement staow*n above is simple, 
and presents certain advantages : A glass 
tube % in. wide, and 12-16 in. long, 
contracted at Cbe lower end, bas, at its 
upper end, a cork stopper, in which tbe 
mouthpiece M and the syphon A Ji' are 
fixed air-tight. The shorter arm A of tbe 
syphon reaches neorly to the bottom of 
tbe tube, and llcnits tbe play of a glass 
ball fc. which acts as a valve. The di- 
ameter of the ball is about ^ in., that of 
the syphon ^ In. The instrument thus 
arranged, being dipped into the vessel to 
be discharged, the tabes p and A become 
filled with liquid to the surface N N. In- 
sieuU of now surking. ns with the comcnon 
syphon, one lilow:i into the mouth-piece 
M : ami in consequence of the compression 
of air. tbe lower opening is shu. by the 
b.>ill k, while the liquid rises in A, and be- 
gins to flow chitiugli A' in the usual way. 
If the vessel to be emptied is not full, or 
the column of liquid is a small one. it 
is niK'easary before blowing into the 
mouthpiece, to suck it slightly, in order 
to obtain a larger volume of the liquid in 
p; as one condition for the right action of 
the instrument is that A A' should be filled 
before the ooIuiqd of liquid in g sinks to 
the mouth of the syphon at k, when one 
blows through M. 

Cork Work. 

Corks are of the latest possible use 
in all laboratories. Boxes of corks ma^ 
be bad of all drug companies and a plenti- 
ful supply should be kept at all times. 
It would probably be necessary to buy 
larger corks separately. It Is frequently 
necessary to perforate corks, and for this 
purpose a set of cork borers should be 
bought ; they come In sets. Ao iron rod 
passes through the small holes, form log 
a handle. A rotary motion should be 
given to tbe band at the same time pres- 
sure is applied. There is considerable 
knack In poring corks, but It is soon at- 
tained. After cbe glass tubes have been 

E assed through the corks the corks can 
e swelled to insure a firm joint. Files 
and rasps are convenient for altering tbe 





Cork Puller. 

shape of corks. Rubber corks are very 
expensive, but are better for many pur- 
poses. ney may be purchased already 

E erfo rated. The ordinary cork borer may. 

owever, be used, wet with dilute am- 
monia. Pieces of rubber cube of various 
sizes, and also pieces of hog's bladder for 
joints, and heavy linen thre.ad for tying 
the same, should always be at baud. 

A cork press will save its cost In a 
short time. The form ahowa in our es- 
graving is very effective. Corks which 
bare been compressed give better rauiis 
than those which are used dried. In the 
type of press ^own, the cork is revolved 
at tbe same time it is being compressed. 
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Cork Press, 



thus giving a uniform compression. Corks 
having a taper should be selected. 

Stands, Clamps, etc. 

The amateur who has a shop at his 
disposal will have little difficulty la con- 
structing all necessary supports, which 




Clamps for Various Purposes 



will tend to materially assist his labors. 
To those who have do natural mechani* 
cal ability, or who have do facilities, are 
recommeoded to purchase such apparatus 
ready prepared of dealers in cbemical 
supplies. A good retort stand is of prime 
importance, and one of our engravings 
shows how a retort stand may be used 
for several purposes at once. Iron re- 
tort stands are better than the wooden 
ones, and there should be at least 4 or 5 
rings. The base should be of sufficient 
weight to make the stands firm at all 
times. If the base of the retort stand is 
too light it can be filled with lead. Our 
engravings also show a variety of clamps 
which are very useful 'for a great num- 
ber of purposes : at least 2 or 3 such 
clamps should be provided. Nearly every 
dealer in chemical apparatus lists 15 or 
20 different types at all prices. Where 
rubber tubes are used, pinch cocka will 




Simple Retort Stand, 



be fOQfld of value in cutting off the sup- 
ply of the gas. They can be readily 
made by tbe amateur according to the 
designs given under Wire Apfabatus 
in this section. 
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Many operations can be carried oq at 
oQoe with a good retort stand. 




Simple Filter Holder. 




A Triangular Holder. 
Measuring Liquids. 

Liquids may be measured in dishes or 
coDtainers. o( which there are a large 
number of patterns. The writer recom- 
mends the Swedish white enameled ware 




Carboy Tilting Stand. 



as indicating at once if there is any dirt 
in the article. Almost any large dealer 
in household furnlablngs would be able 
to supply a large number of vessels for 
measuring liquids required by technolo- 
gists and chemists. Copper measures last 
a long time» but are very hard to keep 



clean. They are good for alcobolic liq- 
uors. A porcelain measure with gradua- 
tions inside h very useful. An article of 
this kind will save iU cost in a Short 
time for much work that Is done in a 
laboratory. 

Glass graduates form an essential part 
of the equipment of all laboratories, no 
matter bow small or for what purpose. 




Graduate with Rubber Foot 

Glass graduates of 2, 4, 8, 16. and 32 02 . 
are recommended. The chemical grad- 
uates are easier to get clean than the 
cylindrical ones. Glass graduates having 
a beaker shape lessen the liability of 




Graduate Suspended from Wire Hook. 

breaks^ and are especially good for 16 
and 3^os. aises. Some graduates have 
a double ecale. both opotbecary*a and 
metric: these are specially recommended 
where mixed formulas are used calling for 
both systems, llieir use will save much 
time and calculations, and are specially 
useful in photographic work where many 
of the formulas are now given exclusive- 
ly in metric system. A graduate is '*no 
stronger than its foot.** and this is the 
most vulnerable pare of the glass meas- 
ures. Rubber feet with the screw socket 
Into which the top of the graduate screws 
have come Into quite general nse. and are 
recommended as they tend to decrease the 
breakage to a considerable extent. When 
graduates are not in use they should be 
hung op by the foot, as illustrated in one 
of our en^avings. 

For beginning with small quantities of 
liquids the pipette is reconunend^^. and 
the simplest form is like the well-known 
fountain pen filler. Small pipettes can be 




Graduate Slung tinder Shelf. 

obtained shaped like a fork so that they 
can be used as such in smalt bottles. For 
volumetric work and for other accurate 
determinations, graduated pipettes are 
sold, but they are comparatively high in 
price. Small drops of liqpid can be 
readily drawn out of a bottle and dis- 
tributed with the aid of the pipette. The 
drop, however, is different from almost 
every substance, and the number of drops 
a minim varies from 60 to 250. An ex- 
cellent table showing the number of drops 
in a fluid dram of different weights with 
the weights in grains and grams will be 
found in Remington's Practice of Phar* 
macy. 

Scales. 

A p>od ordinary scale costing from $6 
to $10 is recommended. Scales should have 
a capacity of at least 10 )b. Any sensitive 
weighing such aa required in analytical 
work, assaying, etc., should not be at- 
tempted with scales of this kind. Where 
corrosive substances which would corrode 
metal scale pans are in use. the glass 
tanks should be used, or the substance 
should be weighed in glass bottles or other 
containers. 




Pipettes. 




The Balance is simply a pair of scales, 
made and adjusted so carefuJiy as to show 
very small differences in weight of two 
substances. 

The beam is supported In the middle by 



GRANDDAD ♦S BOOK OF CHEMISTRY 



374 



SCIENTIFIC AMERICAN 



a wedge of hard ateelf or of agate — a 
•‘knife-edge’* — resting in a vevy shallow 
groove, also of a tee). A similar aiTaoge- 
ment is used for supporting the scale pins, 
but ia this case the knife-edge is on the 
end of the beam. The steel should be 

f ifotected by a very thin coating of vase- 
in e. 

By turning the screw placed outside the 
balance case, the beam may be raised so 
as to allow it to swing, or lowered so 
as to prevent any motion. When not in 
use it should always be lowered. 

A pointer is fixed to the middle of the 
beam, and when the beam is swinging, 
the end of this pointed moves over a white 
graduated scale. When the two pans 
balance, the pointer will move over, the 
same number of divisions on each side of 
the zero position. 

The weights to be used range from 50 




grams to 1 milligram. The weights below 
1 egrm. may be made of aluminum wire. 
Kacb weight should have a separate place 



in the box. Tbe weights are arranged as 
follows : 


grams, grams. 


grams. 


grams. 


grams. 


50 5 


0„5 


0,05 


0.003 


20 2 


0.2 


0.02 


0.002 


10 2 


0.1 


0,01 


0.001 


10 1 


0.1 


0.01 


0.001 



Rules to be Observed in Weighing: 

a. — Put the weights on the right-hand 
pan of the balance. 

b. — Never put anything on the balance 
pans, or take anything off. while the bal- 
ance is free to swing. 

c. — Always use the forceps provided for 
lifting the weights. 

d. — On commencing to weigh, find a 
weight which is too great* then, after 
removing this, try the sncceeding weights 
in order. Never pick out weights at rau- 
dom. 

e. — Do not put the small weights in a 
heap. Arrange them In order rnnnd the 
larger weights, which should be In the 
center of the balance pas. 

f. — Place yourself opposite the center of 
the gruilualed scale wlille welgliliig. 

g. — Do not remove any weight from the 
balance pan until the values of all have 
been written down, end cherk your reanlt 
gs the weights are replaced. 

h. — Be careful to put the weights back 
in their prone r place. 

i. — Never attempt to weigh anythin? 
which is not quite cold, la addition t'* 
injuring the tolaace, the weighing will 



not be accurate. 

This mode of polverication. though par- 
ticularly applicable to fibroua substances, 
is sometimes used lor metals and hart) 
materials. In the latter case the files 
may have finer and sharper teeth, and 
in both instances be particalarly clean, 
and fi'ee from grease and dust 

To Make a Balance . — A balance suit- 
able for weighing iSmall articles can be 
made easily and cheaply. Such a tulance 
can be made sensitive to the weight of 
one-qnarter of a postage stamp, and capa- 
ble of sustaining a weight of several 
ounces. It is made chiefiy of wood. At) 
the parts are common articdes. and only 
ordinary tools are required. Only certain 
features require careful attention; in oth- 
er respects, rough w*ork is permissible, 
says “School Exercises in Plant Pi'oduc- 
tioo/* by D. J. Crosby, in Farmer’s Bul- 
letin No. 40$. The essential parts of a 
balance (see cut) are the base (a>, 
the pillar (b), the beam (c), and the 
trays or as they are usually called 

(d, d). The beam is balanced by means 
of the balancing nuts (e. c). The pointer 
if) indicates on the scale (p) the effect 
of weights on the trays. A screw-eye (h) 
encircling the pointer serves to hold the 




beam at rest, or permits it to swing, as 
desired, according as the screw-eye is 
turned. Four screws (i) at the comers 
of the base serve to level the balance. 

In making the balance thoroughly dry, 
soft pine wood U preferable. Screws are 
pi'eferable to nails. The base is 12 or 14 
ill. long by 7 in. wide and 1 in. thick. 
The pillar is 1 in. square and about 0 in. 
high. It can be set in an inch bole in 
the center of the base. Care should be 
taken to have it stand perpendicular to 
the base. The upper end of the pillar is 
beveled on the right and left sides, as 
shown at ik. A slot is sawed in tbe end 
to receive a knife edge, as shown at I. 
The beam is made from a stick 1 in, 
square and about 10 in. long. Its lower 
face is left straight: tbe other faces are 
beveled from the center to the ends, which 
are left % or ^ in. square. A notch 1 
in. wide and ^ in. deep is accurately cut 
in the center of tbe flat or bottom face. 
This receivea the central bearing (m) of 
the beam. An inch from each end of the 
beam a notch Va Is cut to re- 

ceive ilie tray bearings. Bach end is 
rounded to receive the balancing nuts. 
The nuts should cut well defined threads 
in tbe wood and move easily and smooth- 
ly. Applying a little soap to the threads 
helps thiR. A fltmng pointer (f) is 
!y fastened to the beam by two or more 
screws. Its lower end is provided with a 
needle, colored black so as to be readily 



seen. The screw-eye < A ) Is placed near 
the end of the pointer and in the center 
of the pillar, it should turn easily and 
smoothly. When the balance is otherwise 
completed, turn the screw-eye so as to 
hold the pointer firmly, then paste to the 
pillar back of the pointer a strip of white 
paper ip) bearing scale marks, 1-16 in. 
apart, with the 0 mnrk of the scale di- 
rectly back of the needle. 

The three bearings of the beam are the 
most exacting features of the construc- 
tion. Each consists of a knife edge, act- 
i*'g within n groove formed <rf«bent tin. 
The knife edge (?) for the central bear- 
ing may be made of a pocket or case 
knife blade, or of a piece of hard brass 
filed to a straight, sharp edge. The 
knife edges for the end bearings are 
made by filing the lower side o£ 
the tray wires where they cross the 
henm, producing a straight, sharp edge 
(«) about % In. long. Tlie tine forming 
the grooves of ihe bearings are made of 
thin tin, such as Is used in oyster and 
vegetable cans. Bright pieces are select- 
ed. The central bearing requires a strip 
1 in, wide ami 2 in. long (w). It is bent 
across at the middle, the bend being light- 
ly hammered flat on a fluiron. The ends 
are then separated. The halves of the 
strip curve somewhat, leaving a narrow 
aT>gle at the bend. This tin is firmly 
held ia the central notch of the beom by 
four small screws. Ihe tin strips tor the 
end beaaings are about Ya in. wide. Thev 
are bent in the same way as the other. 
One eud of the strip Is longer than the 
other, and is punched to receive a single 
screw holding It to the beam, as shown 
at a. The bending of the tin strips rough- 
ens the surface of the groove. It inusC 
bo polished by nibbing the back of the 
point of n knife blade hack and forth in 
the groove for some time. To insure sue- 
cesa, the grooves must be very narrow to 
prevent aide slipping, yet not so narrow 
as to bind on the knife edge. The highly 
polished groove ami sharp knife edge pro- 
duce the least friction, and Increase the 
sensitiveness of the balance. 

Tlie trays are made of common No. 12 
wire. The travs are $ by 3 in. and >4 In. 
thick. Two holes near opposite edges 
rei*eire the wires, which are bent in op- 
posite directions beneath the trays, there- 
by holding them firm and level, tf the 
trays tend to swing from front to back 
of the balance, the tins of the bearings 
may be slightly twisted by Inserting a 
knife blade under them. 

The balance can now he tested for use. 
M'hen in working condition the pointed 
will slowly swing back and forth mnny 
times, and finally come to rest at D of the 
scale. It probably will not dn this at the 
firsL trial. $mL Use bnl.'incdng nuts at 
a^ut equal distances from the ends of 
the beam, then stand tacks along the 
lighter beam arm until thp two arms 
nearly balance. The tacks are then driven 
in permanently. If tacks arc too light, 
use brads or screws. The final balancing 
can then be done by properly moving one 
or both of the nuts. Tl>e proper adjust- 
ment of the balancing nius should be 
tested each time the halance Is used. 

Weights, and objects to be weighed, can 
be held on tbe trays by cardboard dishes 
(/) . A pair of forceps can be made from 
a strip of spring brass, or even of hick- 
ory wood, the points being n rope rlv sharp- 
ened. 

A set of metric weights ranging from 
20 grams to 1 centigram, and suitable for 
use wltli this balance, oau be had for $1 
or less. 
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Fuels. 

The tecboologist bas a wide choice of 
fuels at the present day. Id certain lo- 
calities wood ifl plentiful and is well 
adapted for various processes. It ie. 
however, very sooty and cannot be used 
for many purposes. Charcoal is much in 
use and is not e!tpen8ive. If can be used 
freelv when a quick, strong heat is re- 
quired. Coal is an excellent fuel for gen- 
eral purposes. Anthracite coal U better 
now for general use than bituminous coal, 
although the Latter makes the hotter fire. 
The deposit of soot is often very objec- 
tionable. Coke may be had almost any- 
where and affords a clean, hot fuel. It 
in easily kindled. Gas rs perhaps the best 
all-round medium for Che production of 
beat, except where roanufacturlng opera- 
cions are to be carried on. A large num- 
ber of devices calling for the use of gas 




are illustrated in the present book. The 
Bunsen burner is perhaps the moat gen- 
erally used type of burner. The flame 
should be blue, and the air regulation is 
usually accomplished by a ring aC the 
bottom. There are scores of types of 




The Blowpipe Flame. 



Bunsen bumerB. For very inteose heat 
the multiple Bunsen burners are recom- 
mend^. Radio burners using the Bun* 
sen principle are largely used in all of the 
mechanical arts. Gas can also be used to 
drive n small hot-air engine for small 
power laboratories. There are many ap- 
paratus which give increase by stirring or 
agitating where a small caloric engine, 
or water or electric moior, can be used to 
advantage. All of the dealers in chemical 
apparatus furnish petroleum, gasoline and 
benziue burners as well, so that those who 
are away from large cities or towns will 
find their wants very well supplied. 

Where considerable quantities of hot 
water are required, a hot water heater 
run preferably by gas should be provided. 
They are not so expensive, and produce 






Improved Bunsen Burner. 

large volumes of hot water at moderate 
cost. Perfect control and safety of gas 
has a great deal to recommend it. 

Electricity, though well adapted for all 
classes of tecbnical work, is very little 
used owing Co the great expense of the 
initial apparatua and the cost of enrrent, 
and the length of time which ia also re- 

3 nired to heat np the hot plate or other 
evice militates against the use of elec* 




Earner for Slow Heat. 



tricity. The writer bas used electrical 
stoves for heating purposes, and be can- 
not see that they ax's of any advantage 
over hot plates beared by gas. Should 
it be desired, however, to install electrical 
apparatus, great care should be taken when 




A Good Type Burner for Evaporation 



ordering the equipment that the voltage 
is the same aa the feed mains, as other- 
wise the electrical apparatus will surely 
he destroyed. 

The blowpipe and charcoal are very use- 
ful things to have about the laboratory 
in ronnectlon with the Bunsen burner. 
Numerous small operations can be con- 
ducted with their aid. Blowpipe analysis 
is a very valuable meana of determining 
minerals and other substances. 



COMMINUTION OR DIVISION OF 
SUBSTANCES 

This operation is a mechanical process, 
by which the surface and poi^'ts of con- 
tact of solid bodies are multiplied, thus 
diounishing the force of cohesion, and con- 
sequently promoting greater access to its 
particles, and eoabling a more ready and 
rapid action of reagents upon solid mat- 
ter. The means by which the division 
of solid matters is accomplished are man- 
ifold. and those who ai'e using technical 
formulas will often have to resort to 
methods which are not in use even by 
pharmacists. 




. Draw Knife Sllcer 

Shaag. 

This process applies to fibrous matters, 
and U latgefv practiced with a lever knife 
similar to that used by tobaccooista for 
catting tolucco. 'This slicing renders the 
substance In better form for maceratiou. 
and, moreover, admits of readier desicca- 
tion, a necessary process when it is re- 
quired to be further reduced under the 
p^Ie or by being grated on a coarse rasp. 
On a large scale, rotary cutters are in 
use. but they are far Myond the reach 
of the amateur. 



Contusion. 

This ia a bruising operation, which Is 
very frequently resorted to to reduce a 
substance to particles, by striking a plu- 
rality of blows. A mortar and pestle 
is perhaps the most used apparatus for 
this purpose. Corrosive or caustic mat- 
ter should never be pulverized In metal- 
lic mortars, and such substances as chlo- 
rate of DOtash should only be reduced 
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with the neatest possible care. Mortars 
are made ot various materials, such as 
glass, wedge wood ware, wood aad niar«^ 
ble. Marble mortars are only recom- 
mended where the manufacture of toilet 
pi'eparatlon.^, etc., is to be conducted on 
a considerable scale. Wooden mortars 
are useful in many cases. Boxwood mor- 
tars are the best wooden mortars. A 
fheopskin conical cover, with a hole in 
the center for the passage of the pestle. 
IS recommended. It should be fastened 
around its vim and over Its moifth with 
a string. Circular pasteboard and wooden 
covers are often substituted for the sheep- 
skin cover. All Nubscancea of an organic 
nature should be previously dsied, so as 
to afford ffr#^ater facility for pulveriza- 
tion. A previous reduction of ores and 
coarse, hard substances into lumps, by 
concussion with a hammer upon an anvil, 
and of roots and like sutetances into 
iilicea or bits with a lever knife, are pre- 
liminary processes which greatly facili- 
tate their pulverization. ITie substance 
to be struck upon the anvil can be 
wrapped in strong brown paper before 
crushing. 

Silidous atones are pulverized much 
more readily after having been heated 
to redness in a crucible, and in that state 
thrust into cold water. This increased 
friability Is occasioned by the unequal 
cooling of the mass. ^Metals, alloys, and 
the like, which are pulverized with diffi- 
culty while cold, may be readily crushed 
when heated to redness. When It is re- 

7 uired to reduce the substance Into small 
rgaments only, it can be broken down 
by a succession of blows with the pestle, 
l! the substance Is very hard, the force 
of the arm should be added to tbe de- 
scending weight of the pestle, so as to 
impart power to the blow. A subsequent 
circular, grinding motion of tbe pestle, 
continued for a length of time, will fur- 
ther reduce these fragments to fine pow- 
der, and consequently this movement must 
be avoided when only a comminution is 
desired. The mortar should always rest 
on a sound foundation, and should be oc- 
casionolly shaken during the operation 
of pounding, in order that the coarser par- 
ticles w'hich mount to the sides may be 
forced back to the center of the mortar 
so as to receive the full effect of the de- 
scending pestle. It should never be al- 
lowed to strike the Bides of the mortar. 
If the substance ia to be reduced to a 
fine powder, the process is i^atly fa- 
cilitated by operating upon only a small 

E ortion nt a time, as the pestle is less 
able to become clogged. 

Grioding and Pulrenziog. 

These terms refer to the reduction of 
substances, by meohanical means, to 
coarse particles, this being usually re- 
ferred to as grinding, while the word 
“pulverizing’’ ia used to distinguish the 
reduction to fine partiHea. These proc- 
esses are of great technical importance, 
and grinding mills are modified for the 
various purposes for svhich they are used, 



Burr stones, roller mills, chaser mUls, 
pebble mills, and mills baviog antagoais- 




r •. V 



Bucking Board and Muller for Reducing 

Ores 

iDg grinder plates, and also various crush- 
ing and disiutegraeing mills, and matdiin- 
ery almost too numei*oiis to menclon. 
Hand mills, on tbe principle of I be cof- 
fee mill, are of a great deal of use. llie 
drug-mill type is recommended. For cer- 
tain classes of grinding, the ordinary 
meat chopper will answer, such as for 
the cutting up of herbs. 

Giinding Mills. 

Grinding mills may be purchased for 
all purposes. It is impossible to recom- 
mend any one mill w*hich will be of uni- 
versal application. If work is to be car- 
ried on on A Innte scale, an appropriate 
mill will prove an economy, even at first. 
The pebble mill U particularly recom- 
mended for general use. It consists of 
a porcelain jar. mndc of Imported porce- 
lain : these jars are impervious to the 
action of heat ond such materials as Ink. 




Abbe Porcelain Jar Mill 

The effect Is produced largely by friction : 
the sliding, tumbling and rolling Inside 
of the milt of flinty pebbles or balls, 
which are mixed with tbe substances to be 
ground. Tbe movement is caused by re- 
volving iiie mill at a regulated speed. The 
type of mill which we illustrate will bao- 
dle material up to 5 lb. in weight, and 



is turned at about 60 revolutions per 
minute. It weighs about 120 lb. Those 
who are going to manufacture on a la^e 
scale will find a large variety of mills 
of this type. The action is very well 
shown by our section of the mill. The 
mills referred to are particularly adapted 
for bard substances, Articles of a vege- 
table origin may be ground In a drug 
.mili, which may be bad of any size. A 
'spatula is absolutely essential; in fact. 




Hand Power Sample Grinder 

two or three of them will not come amiss. 
A steel spatula, and one of horn or rub- 
ber should be provided. Strange to say. 
the spatula is one of tbe most convenlenc 
implements to have Jn the kitchen. 



Fine Rock Hand Crusher 
and are manufactured by many concerns. 





Interior of Jar Mill, Showing Porcelain 

Balls 



Braun Type of Pulverizing Mill 
Trituration. 

This mode of manipulating w'ith the 
pestle is applicable to those substances 
which are friable and full to pow'der by 
being merely rubbed up by a circular or 

grindlDg motion of the pestle, and which 
would soften and become obstinate by be- 
ing pounded. Chalk and tbe like, and 
most of the salts, are in the first cate- 
gory, the rosins and gum rosins in Che 
second. Tbe pescie is given a circular 
or spiral motion, accompanied by down- 
ward pressure. The operation is con- 
tinued until pulverization Is effected. Sand 
ia added to facilitate the reduction of tbe 
rosins and similar substances, which cake 
under tbe pestle, only when they are In- 
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(ended for macvratioii or solution. Un- 
der other circumstances the medium 
would be an adulterant, on account of 
the impossibility of separating it. Tbe 
proc’ess of trituracinn is also often n#»r- 
formetl with the aid of spatulas or flex- 
ible stppl blades attached to handles, and 
is useful in the kitchen as in Che labo- 
ratory. It is possible to get spatulas 
iti.nde of hard rubber for making prepa- 
rations which ooutain corrosive sub- 
stances. 

Porpbyrization. 

Tliia means of pulverization is only 
employed when it is desired to give the 
comminuted substance the greatest pos- 
sible tineaess, and takes its name from 
tliac of tbe material of which the vessels 
in which it is practiced were formerly 
made. A sinall porphyry mt^rfar, hemi- 
spherical iateriorly, or preferably a slab 
and milleri is the apparatus employed. 
Flint, and even glass, which are equally 
as hard as porphyry, form economical sub- 
stitutes for chat material. Porphyrita- 
tion isi usually effected by rubbing the 
coars^e powder between a flat slab and 
mu Her until reduced to an impalpable 
state. Tbe circular inotiou of tbe mailer 
di:^pvr$(»s the powder over tbe slab, ren- 
dering it frequently necessary to collect 
it together in the center with a spatula, 
50 as to keep it uniformly under the ac- 
tion of the muller. When the substance 
under operation is iinaffected by water it 
may be moistened with that liquid, which, 
by converting it into a paste, facilitates 
its reduction, and prevents any waste by 
the escape of dusty particles. Tlie pow- 
dered paste is easily dried by beiog 
<!roppea In dots upon a porcelain plate 
exposed to warmth. Those matters which 
are soluble iu, or affected by. water, must 
be porpUyrize^l ia a dry state. 

Sifting. 

The impossibility of reducing tbe tvhole 
of a substance at once to a uniform state 
of liueneas by any of the preceding proc- 
esses renders necessary an occasional sep- 

anitlon, during the prugresH of pulveri* 
?;atton. of the more comminuted portiociH 
frum the grusner parcicloa. This Is ef- 
fected by means of a sieve, of which 
(here should be several in tbe laboratory. 
A wooden cylinder of about 4 in. depth, 
with im accompanying ring of the same 
maiorials, couatituies the frame, over 
which can be stretched a cloth of any re- 
ijulred fineness. For coarser an idea, fine 
brass wire Is the best material for tbe 
cloth, but when the powder ia to be im 
palpable, bolting cloth (raw silk), or 
gaure, is requisite. Sieves are also cov- 
ered with haircloth, burkram, book mus- 
lin, and iron wire of different sized 
meshc.'^, each of which has its appixipriRie 
applii ation. Tlie metallic sieves should 
have their cloths permaucntly fitted to 
them. For ail tbe rest, two frames, as 
above d(*scribed, one of much larger di- 
mensions thau the other, will serve, as it 
is only necessary to remove the ring when 
it is desired to substitute one kind of 
covering for another. The sieve of doth, 
of graduated fineness, can be kept in some 
secure pl.ace, and withdi'awn as wanted, 
and thus we have the economical means 
of possessing a full suite of sieves, from 
the metallic wire, through all the grades 
of fineness, up to the closest wrought 
bolting cloth. After the separation of 
the finer portions by the sieve, the coarser 
particles are again subjected to grinding 
and sieving as often as is necessary to 
convert the whole into the requisite state 



of uniform fineness. Where a more e\- 




Home-made Sifter 



tensive sifter ia necessary, the one shown 
in our engraving can be used. Us con- 
struction will be readily seen by referring 
to the engraving. Horn scoops, or por- 
c'elain spoons or ladles, are the proper 
itnplcmcnt:^ for transferring the content:^ 
of tbe mortar to Che sieve. In some cases 
a stiff pasteboard card, being more pli- 
able. is a convenient substitute. Tlic 
use of the hand for this purpose should 
always be avoided, as a slovenly practice. 
A platinum, horn or bone, or — less pref- 
erably — steel spatula, may he used to de- 
tach the particles adherent to the sides of 
the mortar. A round jarring motion will 
force through some of the coarser parti- 
cles, and thus destroy tbe uniformity of 
the powder, and hence the common prac- 
tice of topping it frequently against the 
side of The mortar should be abandoofnl. 
unless tbe state of fineness Is immaterial. 
Some substances, however, as magnesia, 
etc., which obstruct the pores of the cloth, 
must be forced through In this manner, 
and even if net'cssary by a circular mo- 
tion of the fingers over tbe Interior sur- 
face of the cloth. This manipulation 
frees tbe meshes of the cloth from ob- 
structions, but it must be carefully done, 
otherwise the safety of the cloth will be 
endangered. A sieve is also useful for 
the admixture of powders of uniform fine- 
ness. 

LevigatioiL 

Is that mode of mechanical reduction 
which Is practiced by first rubbing tbe 
substance into a smooth paste, and then 
separating the finet from tbe coarser por- 
tions by agitating tbe bruised matters 
with water. After a sufficient repose tbe 
grosser and heavier portions subside, leav- 
ing the Tighter pnrtirlps stMl sn«p^nded 
in the water. This water, after decan- 
tation. gives a second deposit of an in- 
creased state of tenuity. The third or 
fourth decantation yields tbe powder of 
impalpable fineness. Tbe time of repose 
between the decantations, unless great im- 
palpability is required, should be limited, 
and only long enough to allow tbe de- 
position of tbe heavier portions. The 
coarse precipitates are collected together 
8 second time, and as many more times as 
necessary, rubbed up as before, and treat- 
ed with water until all the lighter por- 
tions have separated. Tliia process ap- 
plies only to substances unalterable by 
water. When uniformity of fineness Is 
not at all important, one wasblng even 
suffices, and can be accomplished in the 
mortar without the use of glasses. Alter- 
nate poundings and washings will eventu- 
ally reduce and remove the whole con- 
tents of the mortar. In washing over 
gold and other nsetalfic ores, where only 
the heavier portions are to be reserved. 



the water may be allowed to flow directly 
into the mortar, which, being held in an 
inclined position, permits its exit, togeth- 
er with the fine dusty portions, which are 
kept in auapeusion by trituration with 
the peatlc. 

This process of levigation la founded 
upon the difforent specific gravities of the 
coarse and fine bruised matters, and is, 
therefore, not only applicable for the sep- 
aration of the particles of homogeneous 
matters, bm also of equally fine matters 
of unequal den.sities. In the latter case 
it takes tbe name of elutriation. 

All minerals for analysis which have 
to undergo ignition with alkalies should 
be previously lcvigate<3. in order that de- 
composition may be complete; for if the 
powder is not uniform, the larger parti- 
cles will escape decompoaUion. 

Pulverization in this manner, by uni- 
formly comminuting the partirlea. pro- 
motes their equal expnusloD and the es- 
cape of contained moisture, and (bus pfc- 
vents tbe decrepiratios of substances 
when heated. 

The deposited powder must always be 
dried, by exposure, previous to subject- 
ing it to any other process. 

Reduction by Granulatioa. 

Tb© reduction of metals to a pulveru- 
lent state is effected by fusing them in 
a crucible, and pouring the melted mat- 
ter, from an elevation. In a thin dtre.im. 
very gradually, into a bulk of cold water, 
which is, during the process, kept iu coo- 
stant agitation with a stirrer. 'Fhe fine- 
ness of tbe resuUant granules is propor- 
tional to tbe slowness with which the 
fused metal was poured into the water. 
It is more convenient to transfer the 
metal from the crucible into a ladle, and 

S reject it into the water from that more 
andy vessel, which enables a frequent 
change of tbe position of the descending 
stream, and thus prevents the formation 
of clots instead of smaller and more solid 
granules. The fusion of sine for granu- 
lation must ^ in a covered crucible, oth- 
erwise it becomes oxidised while hot. and 
partially sublimes by exposure \n an open 
vessel. Zinc may also be finely divided 
by being beateu. while hot. in a heated 
mortar. Tbe process of fusing metals 
and then agitating the melted matter in 
a wooden box until cool, reduces them 
to a state of minute division, but at tbe 
ssme time promotes their oxidation. For 
general purposes, however. It is not ob- 
jectionable, and the particles of charrM 
wood with which it becomes mixed^can be 
separated by cliitrintlon. The aides nf 
the box are generally well chalked, to 
prevent any adherence of the roetal : this 
rIro ia separable by elutriation, 

Elutriation. 

Elutriation is a process of obtaining 
substances in a very fine powder by the 
aid of water. The heavier particles fall 
to the bottom first, and the lighter parti- 
cles follow. Advantage may be taken of 
this principle in constructing an elutriat- 
ing apparatus, which may consist of a 
large iron pan having 4 or 5 openings and 
valves, so that a portion of the liquid 
can be drawn off containing finer or 
coarser particles. Elutriation has been 
aptly called water sifting. It is an ex- 
tremely economical process, especially 
when carried on on a large scale. 

Pulverization by Isteimediatiom 

This mode is both mechanical and 
chemical, and applies particularly to tbe 
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noble mpralH, in foil, which are difficult 
of pulverization. Honey, sugar, sails, 
etc., are the most usual media. By bind- 
ing the particles together it assists their 
minute division, and prevents their es- 
cape from the mortar. The addition of 
boiling water solves out the medium with- 
out action upon the metallic powder, 
which then only requires to be thrown 
upon A filter and dried. Phosphorus may 
be finely divided by fusing it with alco- 
hol over a water bath and shaking the 
contents of the flask until thoroughly 
cooled. The phosphorus subsides at the 
bottom in pulverulent form. Camphor, 
which is obstinate under the pestle, read- 
ily yields to Its power when mixed with 
a few ilropg of alcohol or ether to de- 
stroy its elasticity. 



II 

SOLUTION AND EXTU ACTION 
Solution. 

When a substance added to a liquid Is 
wholly or partially taken up by tnat li- 
quid it is said to be soluble therein. The 
liquid employed is termed the solvent, and 
its combination with the dissolved parti- 
cles a solution : and if the liquid has 
exerted its solvent pow'er to the fullest 
extent, then the solution which it forms 
is said to be saturated, because it can hold 
no more. The variable degree of solubil- 
ity in different liquids serves as a dla- 
Cinotive characteristic of bodies, particu- 
larly those which are solid. floUitlon is 
either wholly mechnnicnl, or else chemico- 
mechanical. In the first case It is a 
molecular division of a body, or. In other 
word^. a diffusion of its particles in an 
appropriate liquid without any altera- 
tion of \U original properties, save ns to 
form and cohesion. Thu«, for example, 
an aquo(Kis solution of sugar or salt yields 
the whole of its charge by evaporation, 
and one of sulphate of limp by addition of 
alcohol, in which it Is insoluble. Ethe- 
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real or spirituous solutions deposit their 
dii^^olved matter by distillation or erys- 
tallizatioQ ; and some other kinds, that 
of gutta pereba, in chloroform, for in- 
stance, by precipitation with ether or al- 
cohol. When the dissolved particles are 
thus recoverable again in an unaltered 
state, chemically considered, their solution 
may be styled simple. 

In the second case, chemico-mechanlcal 
solution, in contradistinction to that which 
is purely mechanical, is a process requir- 
ing the modification of a body by chemi- 
cal action previous to its solution. Thus, 
for example, copper, iron, or any other 
base or acid, insoluble in the ordinary 
solvents, may be readily taken up by li- 
quid acids or bases. But the liquid holds 
in solution a newly formed body entirely^ 
dissimilar to the original substance id 
properties, as appears when it is sep- 
arated. In this, therefore, consists the 



difference between a simple, or meeh.'ini- 
cal, and a chemico-mechanical solution. 
As examples of this latter, iron may 
dissolved in dilute sulphuric acid, but In 
the 'act is transformed jnro copperas: al- 
kalies are taken op by acids, but become 
altered to salts : and oil. in being dissolved 
bv pota.«sa solution, is changed into soap. 
Hence it is that the chemical reaction 
is a preliminary step requisite to promote 
simple solucio'*. The point of saturation 
in chemical solution is that at which Che 
two ^dies. invariably of opposite prop- 
erties, have combined in proportions ade- 
quate to nentmliaation. 

Solution is one of the most ireportAnt 
processes in chemistry: it not only facili- 
tates chemical reaction, but allows the 
separation of soluble from Insoluble bod' 
ies. or parts of the same, and consequent* 
ly the purification of the solution by sub- 
sequent liltratiou, evaporation und crys- 
tallization. 

As regards the power of dissolving the 
greatest number of substances. w*ater is 
the fii*»t in the rank of simple solvents, 
alcohol the next, and ether third. Then 
follow spirits of turpentine, pyroxylic 
spirit, the volatile and fixed oils, chlo- 
roform. and a host of other liquids suit- 
able to particular substances. Of the 
alkalies, aqua ammonia, or potaasa. are 
mo^t used : the former preferably because 
of its volatility, and that of most of its 
salts. All of the oommou acids are em- 
ployed. though some few only are of gen- 
eral application, such as the muriatic, 
nitric, sulphuric, acetic nod tartaric. 

A very convenient way of testing the 
solubility of a substance is by means of 
a test tube. If solid, a small pore Ion. in 
powder, is to be introduced, and covered 
with distilled water, or the solw^ot to be 
used, and repeatedly agitated by the band, 
the forefinger closing the mouth to pre- 
vent the escape of particles. If the mat- 
ter is wholly soluble, there will be no de* 
posit at the bottom of the tube: If par- 
tially soluble, the deposit will have de- 
creased in hulk: if totally insoluble, it 
will occupy the same space as at first. 
To determine as to the two latter results, 
a minute portion of the supematant liquid 
is decanted and evaporated in a stnall 
platinum spoon, or strip of window glass, 
over a spirit lamp: if a residue remains, 
it indicates that matter has been taken 
up. When heat is required, the lamp af- 
fords a convenient means of application. 
The procedure in such cases is the same 
as that above Indicated. 

1. — There are certain conditions which 
greatly facilitate the solution of sub- 
stances: First, comminution, which in- 

creases the extent of surface : second, agi- 
tation, which promotes the frequent con- 
tact of all parts of the surface with fresh 

f ortions of solvents: third, the freedom 
rocn impurity of both the solvent and 
the body to be dissolved ; fourth. It is also 
infiuenced by the quantity and state of 
dilution of the solvent: fifth, by the tem- 
perature: sixth, by the mode in which 
the process is conducted. 

2. — Agitation is effected by stirring 
with glass rods when the containing ves- 
sel is open at the top. The rod should 
he rounded at the end over the blowpipe 
flame, and to prevent its rolling from the 
table or top of the vessel upon which it 
should be placed, mav be .square, instead 
of cyli"dricnl. as usxial. A very conven- 
ient and effective mode of bringing all por- 
tions of the liquid successively In cou&ct 
with the substance to be dissolved ia to 
place the latter in a colandered dia- 
phragm suspended beneath the surface of 



the liquid. The first stratum of liquid, 
in becoming saturated, increases its den- 
sity, and consequently descends, and dis- 



places a lower and fresher portion, which, 
being in the same way surcharged in Its 
turn, gives way to successive strata, and 
so the operation continues until the whole 
of the matter, or so much as can be. Is 
taken up. This mode keeps the substauce 
in constant contact with new portions of 
liquid, and ia, in fact, a kind of dtxplacc- 
meni process. When flasks or bottles are 
used, the same effect may be produced by 
repeated shaking. Trituration in a mor- 
tm\ and alternate decantation and frc'^h 
additions of the solvent, greatly facilitate 
the solution of solid substances. 

3. — The purity of the solvent Is an im- 
portant consideration, for if it contains 
foreign matters they may impart a dis- 
solving power which is not taberent in 
the pure liquid, or diminish that already 
possessed by it. 

4. ; — In regard to the quantity and state 
of dilution of a solvent, it must be remem- 
bered that some substances require more 
of it than others for their solution, and 
that it should be in a greater degree of 
dilution. Therefore, in examining the aol- 
ubility of a body, always commence with 
small quantities, and increase both quan- 
tity and strength gradually as may be 
required. 

5. — Temperature exerts a considerable 
influence in the solution of bodies, and 
though in a few instances, as in the solu- 
tion of lime, magnesia and anhydrous sul- 
phate of soda in water, its elevation im- 
pairs the power of the solvent, yet, as 
an almost universal rule, it facilitates its 
action. The temperature must be adapted 
to the nature of the solvent and the sub- 
stance to be dissolved, and of the solu- 
tion formed. 

It may be as well to mention that the 
caloric rendered latent at the moment of 
the liquefaction of a solid, which is be- 
ing dissolved In a liquid, canses a de- 
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crease of temperature. Solution in vol' 
atiie liquids should be. In most cases, 
performed in the cold, and, when of small 
quantities, in narrow’- necked flasks. If 
heat is required, especially when the va- 
pors are inflaniinable, a retort or covered 
still must be used: and if the distillate 
is valuable, a recipient may be annexed 
to receive as much as comes over. 

The mode of effecting solution varies 
with the substance under process: Macer- 
ation, decoction, Infusion, digestion, boil- 
ing and displacement have each and ail 
appropriate application, 

In ordinary solution, the solid should 
be >id<led in portions, and sufficient inter- 
val n Hawed for the solutioo of those in 
the liquid before fresh are added. In 
case of foaming or effervescence, an addi- 
tional amount of fluid will produce a 
calm. 

Some volatile substances which are in- 
soluble in water under ordinary circura- 
Rtiuioes are taken up by it in the state 
of vapnr. For this purpose both should 
be distilled together. 

When solutions otnltting corrosive or 
disagreeable fumes are being made in open 
vessels the operation should be conducted 
under a hood the barrel of which con- 
nects with the chimney flue, so as to In- 
sure their exit. The containing vessels 
should be those which resist the action 
of heat, acid, alkalies and corrosive 
liqnhls. 

For making saturated solutions of moiri 
substances, ebullition is necessary. For 
this purpose the solid muse be boiled with 
the solvent until the latter, on cooling, 
deposits some of Its charge. The cooled 
solution is then to be flltcrecl 
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Expression. 

By expression we are to understand the 
process of separating solids from liquids 
by means of force. Presses are usually 
used for expression, and are divided into 
screw presses, lever presses, bydrauUc 
presses, etc. The ordinary screw press 
shown in our engraving is of great use. 
The ordinary meat chopper, with a knife 
in one piece, and costing S1..50, is a valu- 
able aid to expression. Horizontal screw 
presses of th^ some gpopral appearance 
express as well as cut 

Maceration. 

The soaking or steeping of a substance 
in a liquid, at the ordinary temperature, 
is termed maceration. It Is almost ex- 
clusively applicable to organic substances, 
being most frequently resorted to as a 
means of hastening and facilitating the 
after solution of the extractive parts of 
hard, compact or impervious wood, roots, 
stems and leaves, by the more active 
methods of di^plccement and abullitton. 
It is employed when the soluble princi- 
ples are alterable by heat, and is also 
made use of to effect the solution of a 
substance containing several principles, 
the solubility of which varies with the 



temperature applied, as it leaves those 
which are not taken up in Che cold to be 
acted upon by the aid of heat. Itias, for 
example, in the treatment of most vege- 
table substances, starch, which is gener- 
ally present, and is only soluble at the 
boiling point of water, will remain un- 
touched, while all other principles soluble 
without hent can be separated from it. 

^e mode of performing the process 
is merely to place the solvent and the 
substance to be dissolved together in a 
vessel, and allow them Co remain a longer 
or shorter time. ac<*ording to the nature 
of Cbe substance. For ordinary purposes, 
a loosely covered pan of blue stoneware 
is very convenient. In delicate opera- 
tions, a beaker glass, or solution jar, is 
more appropriate. Wlien the solvent is 
volatile, a wide-mouthed, stoppered bot- 
tle may be used. 

Infusion. 

This process Is likewise applicable al- 
most Bolely to organic substances. In- 
stead, however, of the solid remaining In 
contact for a length of time with the 
solvent, the latter is 6rst heated to boil- 
in^nd then poured upon the former. 

II) is mode la used for the exhaustion of 
flowers, leaves, roots, seeds, and other 
substances of delicate texmi*e, which are 
easily penetrable and readily yield their 
soluble matters; and especially for the 
piirpose of extracting volatile Ingredients. 
Tbe beat applied to the solvent increases 
its energy ; nut as the material is only 
In contact for a limited time, tbe Inter- 
val between the oommencemeot and com- 
pletion of tbe operation Is not sufficient 
to affect the material or solution, even 
though one or more of Its components are 
alterable by beat. 

Decoction. 

This mode of solution, which Is so Im- 
portant to the pbarmaceutist. is cbieny 
employed for the purpose of exhausting 
those vegetable substances the compo- 
nents of which will not readily yield to 
other means. It is merely an extension 
of tbe last process, and consists In that 
contact of tbe material to be dissolved 
with n hot solvent In a covered vessel, 
which is continued until all solabte mat- 
ter Is taken up. Most volatile matters 
are epelled by decoction, but those which 
are insoluble, save by prolonged action 
of heat, are dissolved or suspended, as It 
were, by favor of other principles pres- 
ent. Decoction Is only used with liquid 
solvents which are not decomposable by 
bent. 

In all of the preceding processes, as 
well also in others In which solid vege- 
table matter Is subjected to the solvent 
action of liquids, tbe colaodered ladle of 
tinned wire is most useful for transfer- 
ring tho residue to the pn«», for removal 
of any retained liquid. 

Digestion 

This mode of solution differs from ma- 
ceration in requiring the assistance of 
heat, and consists in exposing a body to 
the prolonged] action of a liquid in a cov- 
ered vesi»el. at any temperature between 
00^ F. and sevenU degrees less than the 
boiling point of the solvent. Tbe method 
of heating varies with circumstances, and 
can be by a gentle Are. or by tbe sand, 
steam, water or saline bath, as the nature 
of tbe operation requires. 

In analysis, glass or platinum vessels 
are used, but in less important operations 
those of other materials are more con- 
venient and economical. 



A very import ant advantage of diges- 
tion 28 that it allows tbe perfect solution 
of all soluble portions of a substance 
without modifying the nature of the sol- 
vent. It is especially useful for the de- 
composition of ores, minerals, and other 
substances with difficulty acted upon by 
acids or other solvents, and also for ef- 
fecting the synthesis of compounds re- 
quiring a long continued heat. Moreover, 
it is very available in preparing alcoholic 
and aqueous solutions, medicinal oils and 
other pharmaceutical products. 

Bviporatiiig Dishes. 

Special evaporating dishes of porcelain, 
glass, or enameled steel, can be purchased 
of all dealers in supplies, and are spe- 
cially recommended. Broad, shnllow ves- 
sels should be usually selected. If glass 
evaporating di.shcs are to be used, they 
should be heated in a sand bath. The 
evaporation is aided by stirring; glass 
rods, or porcelain or wood stirrers, should 
be used. If the reader is going to use 
large quantities of the same znaterlals. 
various means of stirring artiflcially will 
present themselves. Evaporation of many 
substances should be carried on under a 
hood, which mav be of sheet iron or gal- 
vanized iron, like the hood over a black- 
smith's forge, or the work may be car- 
ried on In an evaporating chamber, which 
may be likened to a closet with the lower 
portion boarded up so that the floor of 
the closet is of a convenient height to H* 
reached with the hands. There shonM 
be a closed window in tbe cloeet which 
should he well ventilated to the outside 
by galvanized Iron or aaphaltnm painted 
ventilating tight. All the arrangements 
for gas, etc., should he at the front of 
the evaporating chamber, so that it will 
not be necessary to reach over hot plates, 
etc. 

Steam Baths. 

Steam is very largely uned in the arts 
for maintaining a steam bath. Tlie «*^aTn 
mav or mav not be under preasn re. Where 
steam without pressure is used, either a 

steam jacket is constructed, or the live 
steam may be conducted directly Into the 
top. A steam distributor can be readily 
constructed with the aid of pipe or elbow 
Ts. etc., and this tends to distribute the 
beating more equally, and serves to mix 
the ingredients which are being heated. 

If cnnsiderahle operatinna nr<> tn be oar- 
ried on, the use of steam under presaure 
is recommended for many purposes. Su- 
perheated steam, of course, raises tbe tem- 
perature considerably ; thus, if steam at 
tbe ordinary atmospheric temperature ia 
to be increased, a teropera'ture of 240” 
may be obtained by a pressure of 40 lb. 
to the square inch, while with a press- 
ure uf 80 lb. to the square inch a tem- 
perature of 312° can be obtained. It ia 
possible to build a water bath with a 
jacket in which steam at high pressure is 
gnerated directly in the water jacket. 

Attemperating Baths. 

Hiere axe many aubstancea which have 
to be treated moderately to heat, so as 
to prevent the decomposition or destruc- 
tion of the substance which is being treat- 
ed This la especially the case with med- 
ical prep a rations. Varioua attempers t- 

Ing baths have been devised, many of 
wnich are extremely ingenious, and axe 
fully illustrated in the catalogues of deal- 
ers In chemical apparatus. Tbe sand bath 
ia one of tbe best-known means of pro- 
ducing an even beat without burning. It 
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caa be readily mndo by piittins: aaad in 
a pan over Che naked nre nod puttioe 
next in porcelain or other vessels as It 
becomes necessary. Oil and pnrafBne 
baths are ns<»(I for cerfnin purposes, as 
are also glycerin baths. Tlie waler bath 
is perhaps the most widely distribnred and 
host-known means of regulating the beat 
which is applied to substances. Tli^ wa- 
ter bath may be extemporized, or the 
special baths furnished hy dealers in 
chemicals may be used, which are more 
satisfactory, being specially adapted to 
the purpose, Salt-water baths are also 
laigely used. TJic action of salt In the 
water is to raf.se the boiling point. 



DRYING AND DESICCATING 
Hechacical Methods. 

Foremost among mechanical appliances 
for tills purpose ranks the centrifugal 
machine, nr hydro extractor In princi- 
ple. this apparatus con^ist.s of nn upright 
drum, which ran be made to revolve with 
great velocity on a vertical axle. The 
drum may have Its sides constructed of 
iheet metal, perforated with a muititude 

of fine holes, of wire gauze properl^v sup- 
ported, or of iwiskct work, accarthng to 
the nature of the substances to be treated. 
1'he drum, being charged with material, 
is set in quick rotation. 'Hic water pres- 
ent is thug expelled Ihroiigh the perforated 
sides, in the form of n line shower. This 




process is exceedingly well adapted for 
removing the greater part of the moisture 
from cloth, yarn, unsputi wool, etc. ; also 
from crystalline and granular substances. 
It is not so well adapted for drying wet 
powders, pastes, etc,, since in such cases 
A vary, considerable proportion of the 
solid matter is projected away along with 
the liquid, so the holes may get choked 
up. Thus it has not hitherto boon found 
satisfactory for drying sewage muiJ. Its 
use requires, further, special ziimbficntlm»*j 
where the llqui<l to be got rid of is not 
pure water, but holds useful or hurtful 
matters In solution. A recent very sim- 
ple improvement has cousideraldy extend- 
ed the use of the hydro extractor, The 
materials, Instead of being put into the 
dnim loose, are inclosed in bags of some 
suitable material, thus preventing the dis- 

E eraion of the solids. This method has 
een very succes<sfully adopted with but- 
ter. It must, however, be remembered 
that no substance, pgpeclally if of org.amc 



nature, ran be rendered absolutely dry by 
the use of the hydro extractor. 

Another mechanical agency for deslc- 
ratron is the press, more es^cUIlv that 
device know'n as tbe filter preae. ‘which 
has proved Itself invatoahle for separating 
eolids from duids when the latter largely 
predominate. This oppanttue contaiDs a 
number of cella, each consisting of a cou- 
ple of cast-iron plates, lined, when in u.se, 
with suitable cloths. 'Hie inner surface 
of each plate shows a mimher of ridges. 
The liquid paare i.s for<cd by a pump or 
press into each cell, through an aperture, 
and the water escapes through the cloth, 
and trickles down between the grooves 
formed of the ridges to the pipe at the 
bottom. 

The filter press, like the centrifugal ma- 
chine. only expels a part of the water in 
mud. HC. ; thug, if a .sewage wild contains 
at (he outset 00 to 0T>% of moisture, it 
nuy Iw: reduced by the filler press down 
to oO to ♦k)%. according to the time dur- 
ing which the presenre is maintained. It 
is only In a few cases that hydr.aulic 
press**!*, screw presses, etc., can be em- 
ployed for desiccation. 



Small Hot-Air Baths or Closets for 
Laboratory and Other Purposes. 

(o) The onlinni 7 steam or hot-air 
chambers (or laboratory use, altliougb 
meeting the most »t the reonlrcments for 
w'hhh they are designed, nave tbe dis- 
advantage of being more adapted for ex- 
perimental than manufacturing purposes. 
The want of a cheap and convmieut ap- 
paratus in tim ed Maben to bring niulcr 
notice a design, due to Uyslop. one of his 
Apprentices, wlio Intended ic fur drying 
piiotographlc gelatine plates; but. by 
slight mo<iificn lions of the Interior, it is 
perfectly adapted for tho purposes of the 
iuborntory. 

The chamber consists of n strong wood- 
en box. o. 18 ill. high by J8 lo. wide, and 
H in. deep. To the fnmt a door is 
attached, hinged in this instance, but a 
vertical sliding movement would be more 
i*onvenieiit. To two sides of the box ure 
fixed wooden supi>orts. which serve to re- 
i*eive teak spars /or supporting drying 
trays or evaporating dishes. Tlie bottom 
of the box has a perforation of 3 In. 
diameter. Into W'hlch a zinc cylinder, 6, 
is securely fitted, and to this is soldered 
the upper end of a copper cone, o, with 
a fiat boUom, while into ihis latter a lient 
tube of 2\ig In. diameter and 9 in. total 




Laboratory Drying Closet 



length is securely inserted in the man- 
ner shown. A CO irespo ruling perforation 
U made In the top for receiving a tube 
to answer the purposes of a chimiicv. 

Using n Bunsen burner nr n gpirlt lump 
as the source of heat, tho dome is directed 
to the bottom of the cone, c. with the re- 
sult that the heated air ascends into tho 
chamber, being diffused by meaoR of a 
(JispersioD board, h. about 4 In. square, 
which la placed over the orifice. At tbe 
end of the tube, d, is fitted a "‘hit-nnd- 
miss" regulator, whiidi consists of a 
aeries of triangle-shaped holes, with a re- 
volving disc behind, so that the size of 
tho apertures can be increased or dimin- 
ished, thus enabling tbe amouut of air 
entering to be under partial control. Tlie 
highest temperature to which the air In 
the chamber has been raised Is 180* F. 
(82® 0.) which is sufficiently high for most 
operations. If a imifonn temi>eratnre of 
say lOO® F. (38* C.) be required, the 
admlnglon of air must be regulated ac- 
cordingly by means of the regulator, p. 
accuracy being insured by the insertion of 
a thermometer, m, into a jicrforated cork 
fitted into a ^,^-in. aperture on the top 
of the chamber, By this meaua tliere i'* 
no difficulty hi keeping wifhiu 2 Vi® lea* 
or more of the dcRlved temperature. 

If a rapid current of warm air is de- 
sired, this can be bad by placing an angu- 
lar tube, Ar, on thfi top of the chimney, f 
by heating the angle of the tube a draught 
Is quickly crealed. 

It Is desirable In some cases to filter 
the admitted air; Diis can be done by 
stretching a piece of lint or oilier suitable 
materia) between the regulator, p. and the 
tube, rl, by whloli means dust particles 
are effectually excluded. 

The metallic parts of the apparatus be- 
ing made to screw olf and on. they can be 
detached at will, so that we can thus 
have a scries of wooden Hmmbera sulte<l 
to dlffereDt puri^nea. In tliis Instance, 
the clinmber being intended for drying 
gelatine places, It was of course con- 
structed so that the light would effectually 
shut out. but it is obvious that a small 
glass window would add greatly to its 
value for roost other purposes. The a<l- 
vantages of this chamber are Its simplici- 
ty, Its perfect security against overheat- 
ing, and its small cost^it caa be made 
for a few shUliags. It is light and easily 
handled, and is always ready for work, a 
current of pure hot air being obtained Id 
a very few minutes after the application 
of fhe Bunsen flame. It Is Rpecially 
adaptable in the preparation of granular 
and scale compounds, for drying precipi- 
toteSj hardening pills previous to coating, 
and in other operations requiring a cur- 
rent of hut air. 

{h) A writer describes his drying 
closet ns bring made of teak I in. thick, 
with light-tight door in front: the ends 
project beyond the bottom to form legs : 
the top and bottom are both double (4 in. 
ap.irt), and tbe air enters through a slit 
3 in. wide, and reaching right across the 
box. This slit is at one end. and the air 
has then to pass along the double bottom 
CO the other end^ where it cels into the 
box through a similar slit, thus keeping 
out the light: and it gets out at top in a 
similar way. Over the exit at top is 
fitted a tin or copper chimney 3 ft. high, 
in which burns a Rilber lamp, giving a 
good draught, and drawing a large quan- 
tity of air through. Inside the box are 
brackets (each bavieg a leveling screw 
tbrnugb It, with tbe point upward), pro- 
jecting from the ends, on which are laid 
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plate-fflass shelves cut the width of thf 
box, but in. shorter, so that wlien the 
slielves are in place, if one is pushed cIo?e 
to the right end of the box ami the nest 
to the feft, and so on, the nir has to pass 
backwards and forwards over the plates. 
£lis box has 3 slielves, l:i in. whie and 
32 in. long, and will dry (i photograph in 
plates ITi in. by 12 in., or. of course, any- 
thing less that will lie in the same spiire. 
Some have ao arrangement for drying and 
warming the air before It enters the box : 
but this sometlme.s induces blisters and 
frilling. Shelves should be far enmigh 
apart to got the band in easily, say 41 in. 

Our next engraving shows a scrtional 
view of another form of photographic 
drying' box. o are shelves <>u which to 
put plates. In the drawer, b, are placed 
some lumps of cahium cliloride. This 
absorha moisture very rapidly, ami the 
air In passing through it i.s thoroughly 
dried. Ill the due. d, is a .small gas 
Imrncr, ;ui<l below In a light trap, c, made 
of tin. 'I’lie gns jet is for the purpose of 
causing iin e.xtra current of air to pass 
over the plates, It is better to confine 
the plates ns much ns possible to the 2 
middle shelves, as there they are sure ti> 
lie Kofe. At e is a sketch showing how 




Piiotograplilc Drying Box. 



the door of tlie bo.x should be rebated Into 
the side. 

ic) EnglTud's drying closet is simply 
a light-proof ho.x with wires stretched 
ncrosa the Intenor to suport the articles 
to be drivel ; c.g., photographic plates, 
Through tlie center runs a 1-iii. gas pipe. 
op*>n at both ends, with a small gns jet 
burning inside at the lower end. At the 
top and bottom of the box 2 draught holes 
are cut, to wbh'h a tin tubing of about 
3 in. diameter in atlardied. 'Tlie gas tube 
gpts warmed with a very small joc of gas 
burning In it, a m^re pin-hole being sulJi- 
cipnt exit for the gas. 'lliis warms the 
air in contact with the tin tube, and also 
slightly the air inside the cupboard, 'Plie 
C'ovsetiuent’e Is, that a current of slightly 
warm nIr is set up, and circulates among 
(he plates while supporlcd on the wires, 
and the drying of the filDis takes place 
rapidly. Some 5 to 41 liouvs is a suQicietit 
lime in which to dry the plates, while 
without the gas jet It would take 24 hours 
or more. In the Inside of tlie cuphoArd. 
and near the top ami bottom, are placed 
2 enrdboani discs to stop the possibility 
of any stray light entering, and as the 
whole affair la placed in (he dark room, 
the chances of any such access even with- 
out it would he small. Inside the cup- 
board door is a thermotneter. and the jet 
is regulated bo timt a temper.atnro of 
about lO® F. is indicated — SO® would do 
no liarin to the plates; beyond that tem- 
perature it might not 1)0 saf“ to go. The 
.small gas Jet used is ^lio as seen in 

tobncconists' simps: ih»^ hole in the end is 
plugged M[}. and a very small hole drilled 
at the side. 




Englaud's Drying Closet. 



fd) A photographer adopted a large 
zinc case with a lid of the same material. 
Uc cut a long opening at one end of the 
bottom, nud had a not her bottom soldered 
inside wllh an opening at the opposite 
cud. lie then had a Uusj^ian iron chminey 
fastened on mm of (he nU\^a, and fitted 
this with n gas fiame placMl as shown, 
BO that It might province the necessary 
current of air. 1<> make the cover fit 
air and light-tight was rather more diffi- 
cult. This, however, he managed In the 
following manner. He had a rim soldered 




Calcium Chlorlile Drying Box. 



nil round In the sh,ipe of ,a gutter, the 
edge of the lid sinking into the liotlom of 
the gill ter. and then (il)ed tlie htter with 
small shot, and thus obtained u most per- 
fort rlo.^ure. bi>.x has been in use 

ever since, imd. with the addition of a 
ntMidon (ray. aud of an iron vessel full 
of calcium clilocitle. has done very good 
service. In (In* ligui*c« a is the r.lnc cjiRe ; 
b, gutter filled witli shot: o. wooden tray: 
(/. calcium chluride vessel ; e, Uusaiuu 
chimney. 

it} T*)ie usual form of hot-air baths 
used in laborntovios are. almost without 
exception. airp4*teil by drawbacks, particu- 
larly tlie following : 

1. — Kltlierthe leini>ernrure in the upper 
and lower parts Is differeut ; or 

2. — The tempernture differs with the 
duration of heating; or 

3. — It coci only be raised to a moderate 
degree : or 

4. — Finally. It can be kept up only by 
a relatively large consumption of gas. 

.Meyer proposes to remove these defects 
in the following manner: 

Equality of tempernture may he at- 
tain#^ by applying the heal at the side— 
never below — and by taking care that the 
flame never comes in actual contact with 
(he metal. 'Hie space to be heated is to 
he surrounded with the hot products of 
rombustinu of the (tamo mixed only with 



the smallest possible excess of air, in 
ftu<*h a manner that a triple layer of 
heated gases, proceeding from without in- 




ward, Hurromids the inner mantle. Be- 
aldps, the outer, or hottest layer, must be 
jiroteeied from to'? rapid cooling by a pp ly- 
ing a suitable coating of bad conductioUi- 
ly for best. 

E)qua)ity of (emperai.ure for any length 
of time may he best attained by a regu- 
lator constructed on the principle of An- 
drea's, which con u ins. in a small, con- 
fined space a small quiintlt^v of a liquid 
having a boiling jioitit u tnfie below the 
degree of temperature to be maintuined. 
I'lie author prefers the aiodlHed form sug- 
gested by Kemp, and improved by BuDsen. 
w'hlrh is wholly constructed of glass ex- 
cept the lower end of tlie gns tube, this 
being made of perforated sheet platinum. 

la order to nil It, the gas tube, a, Fig. 
0 . is temporarily replaced by a tube. I». 
drawn out at both end.s and reach lug 
down into the reservoir of the regulator 
(top of Fig, 6). The lateral brnheb. c, 
is now connected wiih the vacuum pump, 
the whole inverted (as in Fig. U), and 
coutractevl end dipped, first into the Ihutd 
to be iiskI as regulator, and then Into 
mercury, until (he cbomber is almost, 
but not quite, full. The apparatus is now 
tume^l over, a little more mercury poured 
In. and the gas tube, c, Is inserted. Wlien 
using the apparatus, the gas tul>e Is first 
drawn upwards, and, when the proper 
temperature has been reached, pushed 
down into the mercury, until the supply 
of gas is reduced to a minimum. By 
cautious adjufJtmeut, it is easy to find (he 
position at which the tension of (he vapor 
developed in the tube raises the column 
of mercury aufficjently to just close ibo 
orifice of the tube, c, at the proper tem- 
perature. As the air bath cools off very 
slowly, but beats up rapidly, it is of ad- 
vantage to adjust the regulator to a slight- 
ly lower temperature than actually re- 
quired. 

It is best to have a series of such 
regulators, charged with substances, the 
boiling points of which are about 30® 0. 
apart, and to keep them In a proi>er re- 
ceptacle for use. Suitable substances are. 
for water b.iths: ethyl chloride, ether, 
carbon disulphide, mixtures of ether and 
alcohol, benzole; for air baths: water, 
toluol, xylol or amylic alcohol, cymol or 
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oil of turpentine, aniline or phenol* naph- 
thaline, diphenyle or diphenylmathane, 
diphenlvamine. and perhaps also anthra- 
cene. It is not at all necessary to us© 
these in a pure state, particularly those 
which are solid at ordinary temperature, 
since they melt more easily when impure. 
Only very little of solid substaocHS should 
he introJuced, for the excess distiU off, 
and may clop up the eras tube. 

The annexed engraving shows an ap* 
proved air bath. ] 




Drying Air Chamber Arranged for Dis- 

tiUatioD. 

Tt consists of 4 concentric walls of sheet 
copper, 2 of which are attached to the 
upper plate, and the others to the bottom 
plate. It can be arranged for the dry 
diatillation of substances which should not 
be heated beyond a certain point (for in- 
stance, citric acid in the preparation of 




Drying Chamber Arranged for Dry Dls- 

tiilatlou, 



*Tbe air chambers lltuatrated above are 
net square, but round. The IE lustrations 
repp<seot a vertical section through the 
cooler. 

The innennost cylinder* surrounds the 
space, o. to be heated, which is closed 
from below by a double bottom, b. fas- 
tened by a bayonet-clamp. The upper 
cover also double (the 2 walls being kept 
parallel by inner supports, of which ou© 
is shown at A), has 2 tubulures, one, I. 
for the insertion of a thermometer, an- 
other. ^ for the regulator, and another 
for the escape of the heated vapors. To 
this cover the 2 cylinders, d and /, are 
attached, while e and c are soldered to the 
bottom piece, which is also provided with 
3 1^. T1>e heating is done by a brass 
ring attached to the legs, with a supply 
of gas controlled by the regulator, i. The 
ting has holes of 2 to 3 mm. bore in in- 
tervals of 3 cm. The little flames thus 
produced burn quietly and may easily be 
regulated. With the same amount of gas 
which is furnished by a gas cock supply- 
ing an ordinary Bunsen*s burner, the 
space in a (=s about 5 I.) may readily 
be heated to 300* C. and over, even when 
It Is not closed below. But in order to 
obtain this result, the intervals between 
the several cylinders, in which the prod- 
ucts of combustion circulate, must not 
exceed 10 mm. Besides, the outer cylinder, 
f, must be protected with a ooD-radiating 
cover. The best, for this purpose, is a 
layer of asbestos (in sheet), to be applied 
so as to leave a little space between it 
and cylinder f, which space is to he filled 
out with sHidous earth C*kieselgubr*'; 
or mineral wool. 

If tubes are to be heated, the modifica- 
tion shown herewith may be used. It is 
also here of importance that the cbuDoels 
through which Che warm air circulates are 
very narrow, scaix'ely 1 cm. apart. The 
S iron tubes pass through tne narrow 
watU. which latter are not doubt© but 
covered with little flaps binging upwards 
(one corresponding to each tube), as 
closely as possible fitting to the suHace 
of the outer cylinder, but remaining slight- 
ly distant from the ends of the tubes. In 
case a glass tube (inserted ia on© of 




Drying Chamber Arranged for Tubes. 

Che iron tubes, for being heated) shonld 
explode, its fragments are caught by the 
loosely banging flaps. Between the iron 
tubes, a Babo's regulator may be inserted. 

For special uses Che ab^e forms of 
air baths may be aCill further modified. 
It is, however, of importance to remember 
that the heated gOM should aurround the 
space to be heated in a triple layer; that 
the hottest layer should be near Che out- 
side. and that the Intervals between the 



walls should admit as little excess of air as 
possible. The gases escaping above must 
have the property of extinguishing a glow- 
ing splinter of wood. 

(f) The air bath ordinarily used in 
chemical laboratories for drying precipi- 
tates, for making determinations of water 
by loss, and for similar purposes, is usual- 
ly a rather expensive piece of apparatus. 
The imn or copper closet, with its door, 
tabu lure for thermometer, shelves, stand, 




Air Baths. 



etc., works no more satisfactorily because 
of its somewhat elaborate or dimcult con- 
struction. In our engruviogs are shown a 
simple substitute for this apparatus, that 
as regards simplicity connoc well be ex- 
celled, wbil© its other good features cer- 
tainly operate to commend it. It consists 
of an Inverted flower pot sustained upon 
an ordinary tin pan or sand bath, the 
whole being carried by a tripod or retort 
stand. The aperture at the top serves to 
receive a perforated cork through which a 
thermometer is passed. An ordinary Bun- 
sen burner is used to heat it. As the sand 
bath directly over the burner becomes 
very hot it la advisable to invert a second 
smaller sand bath within the first as 
shown in B. This prevents too direct a 
radiation of heat from the hot metal. 
Upon this the little stand or bent triangle 
supporting the crucible or watch glass 
containiDE the substance to be heated may 
be placed. Ilie thermometer should be 
thrust down through the cork until its 
bulb is near the substance to be dried. 
BO as to obtain a correct indicatiou of the 
temperature at that point. The entire 
arrangement is shown In external view 
in A. 

To place the vessel In it or to remove 
one. the flower pot is lifted off the sand 
baths. It will be observed that ks porous 
nature provides a species of rentilation. 
while its composition assures it against 
corrosion. It even protects the plate© 
below to a considerable extent, as drops 
of water or other fluid cannot run down 
Us sides as it cools. 

But convenient as it is in the r51e of 
air bath for simple drying operations, it 
will be found more so where drying tubes 
or retorts have to be manipulated at con- 
stant temperature. The flower pot can be 
Iierforated at any place, and holes of any 
size or shape can be drilled and cut 
through it with on old knife, file, or other 
implement. Thus in C it is shown in use 
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for (Iryio^ a substance at constant teni' 
perature in a straight drying tube. The 
holes to receive this tube can. be drilled 
in a few minutes. The arrangement as 
shown is of the simplest kind, but if the 
usual bath was used, it would require a 
special tubulatlon to be introduced or con- 
trived for the tube to pass through. 
Flower pots cost so little that there need 
be no hesitation in preparing them for 
special uses. 

In D a U tube is shown as being 
heated, while in £ a retort occupies the 
bath, and is in use for fractional distil- 
Idtion or other operation requiring a con- 
stant temperature. In all cases it U 
better to use the second bath inverted 
wirhin the chamber. It conduces greatly 
to the tnaidtecance of an even tempeni* 
ture throughout the whole space. A hint 
may aUo be taken from the heavy drying 
plate formerly perhaps more used than at 
present. If for the light metal pans a 
heavy plate of in. or more in thickness 
is substituted, the temperature will not 
be subject to a.s rapid variations, and less 
difficulty will be experienced in keeping a 
constant temperature. The tray furnished 
with the large size of pot may be 

used instead of the sand bath upon which 
to rest the inverted flower pot. This 
gives an absolutely non-currodible con* 
strviction. 

When the bath is in use for drying sub- 
stances. its top. which is at a rather low 
best, affords an excellent place of drying 

f ree! pita tes wrapt In their Alter papers, 
c acts in two ways. It is generally just 
hot enough to dry them with reasonable 
quickness without danger of spurting, and 
it also acta by cap ilia rify to absoro the 
w.iter directly. Tt represents In the last 
r(‘spc(*t the porous tile or blotting paper — 
appliances too little appreciated by chem- 
jsta here. Ic miint be remembered that 
the drying of a precinitate by evaporation 
leaves all the impurities of the wash water 
concentrated therein, while capillary ab- 
sorption removes a great part of both 
wash water and its impurities, thus con- 
ducing to the accuracy of the work. 

Water-heated Air Baths and OTens, 

{a) Thi> accompanying sketch of a com- 
bined steam oven and distilled water ap- 

i ):initus, so arranged as to be left to itself 
br a long period of time without the 
risk of the boiler going dry, may perhaps 
he of interest to many, and a few words 
only are necessary to describe tbe work- 
ing. The steam oven, a. is of the ordinary 
construccion. but is fltied at tbe side with 
a tube connecting it with Che con- 
denavr. b. Ilcat is applied to a by 
means of a radial burner, connected with 
tbe gas supply by metallic tubing; tbe 
steam generated circulates around the 
drying r ham her. escapes through the cop- 
per tube, c, thence through block-tin 
worm, and falls as distilled water in the 
ret'eiver. d. The cistern, fitted with a 
Marlotte’s tube, holds cold water, which 
falls through the tube. f. enters the con- 
denser. where it rises slowly, absorbing 
heat from tbe condensing w'orm. until it 
reaches the tube leading to the boiler at 
a high temperature. For a cistern, an 
18-gal. ale cask, supported on a stool, has 
hern found to ansvver admirably, having 
Che advantage of holding sufficient water 
on the top to secure the 2 corks being air- 
tight. By a suitable adjustment or the 
^ilariotte’s tube, h, the rate of flow of 
the water can be so regulated that tbe 
level of water in the condenser is con- 
stant. or. if desired, allowed to drop slow- 
ly into the waste pipe, while tbe water 



evaporated from o is renewed by water 




Steam Oven and Distilled Water Appara- 
tus. 



already near boiling. In practice It bat 
been found nece.ssary to allow the water 
ro waste at the race of about 2 drops per 
minute, tbe 18 ^1. lasting for over 72 
hours, during which time 10 to 11 gal. of 
distilled water are collected. When this 
apparatus was first fitted up in tbe labora- 
tory, it was intended to have connected 
Che condenser directly with tbe town 
water supply, but as the waterworks 
authorities would sanction no such con- 
nection, we bad recourse to the ciatem. 
with the satisfactory result that we are 
in this respect quite independent of tbe 
caprice of the waterworks turncock. Hie 
several connections are made by union 
joints, to allow tbe apparatus to be taken 
to pieces and tbe boiler freed from scale. 
Tbe whole apparatus may be supported 
upon a strong shelf, which should be pn> 
tected from tbe heat of tbe burner by 
means of slates or asbestos millboard 
With this arrangement, bulky^ precipi- 
tates may be allowed to remain in tbe 
steam oven all night and found ready fo> 
further treatment next morning. 

(6) In tbe annexed engraving is shown 
a constant water bath. CDDsistinf of a 
square box, A, supported over a Fletcher's 
solid flame burner. The top of tbe box. 
15 X 15.5 in., is formed by a brass plate. 
% in. thick* which thus is stiff enough to 




Constant IVater Bath. 



support a considerable weight without 
yielding, tbe sides and bottom being sheet 
copper. From the point, B, projects a %- 
in. brass tube. B C, which turns up at 
right angle. At E is a stop cock, which 
is connected by a thick rubber tube with 
the glass tube, D F. which is fastened 
against the adjoining wall. Connected 
with C by a rubber joint is a ^-in. block 
tin Cube of 20 ft. length, which extends 
up the wail in tbe manner shown to the 
highest point, T. and thence returns and 
ends just over the slightly funnel-shaped 
top of tbe glass tube at D. The bath 
being filled with water to just tbe level, 
B b, may be kept constant by boiling for 
many days without appreciable loss of 
water, the steam being condensed in its 
passage up, or, if nneondensed before it 
reaches tbe point, T, in its passage down 
the block tin tube. In fiat-bottomed p)a- 
tinnsi or porcelain capsules, evaporation 
goes on very rapidly when placed on top 
of this water bath. The whole surface 
of tbe bath Is nickel plated. 




Automatic Cut-off for Gas for Drying 

Chamber. 

Ill 

VAPORIZATION 

By the term ‘Vaporltatioo” we are to 
understflod certain mechanical operOllons 
by wbich volalile substances are separated 
from other fixed bodies, or from bodies 
which may be less volatile, by the action 
of beat. When a volatile liquid is separ- 
ated from Q less volatile liquid, by tbs 
process of vaporization, we have what is 
known as evaporization. When a volatile 
liquid is to be collected we have what is 
known as distillation. When a solid ia 
to be separated from the volatile liquid, 
we have what is known as desiccation, in 
wbich solid substances are deprived of 
moisture. Excication is the process by 
which a solid, crystalline substance la 
deprived of its water of crystallization, by 
the aid of powerful beat. 

Granulation. 

This is tbe process by which a powder 
Is produced by beating a solution until 
tbe moisture has evaporated. Many salts 
are treated in this menner. The beat 
which should be applied in this process 
should be strong at first, and then grad- 
ually reduced. Tbe stirring should be 
constant. When vaporization is used to 
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B^parate a volatile solid from another 
body. It ia kaowa as subllmioation. It 
can also be called a process of distilliD^ 
volatile solids. It is a process which is 
largely used la the manufacture of chemi* 
cals, and is not so largely used in the 
laboratory. 

Evaporation. 

When any liquid is heated for the pur* 
pose of expelling vaporizable matter, and 
the process is conducted solely with a 
view to saving its fixed portion, the opera- 
tion is termed evaporation. It thus far 
differs from distiliatlon, which has for its 
object the preservation of tbe volatilized 
portion, in most cases, regardless of the 
solid. By its aid we can decrease the 
volume of or concentrate solutions for 
crystallization and chemical reaction, ex* 
pel valueless volatile ingredients from 
those which are more fixed, obtain dis- 
solved matter in a dry state, and prepare 
extracts and other pharmaceutical prod- 
ucts. 

Liquids evaporate more or less at all 
temperatures, those having the lowest 
boihnr point yielding tbe most readily; 
but there are certain conditions which 
greatly promote this tendency. It must be 
remembered, therefore: 

1. — That evaporation is more rapid in 
dry atmospheres, and that consequently 
the transit of a constant stream of eir 
over tbe surface af rhe heated liquid 
effects a continual remov.al of each 
stratum as It becomes saturated with 
\*apor. 

2. — That evaporation is confined to tbe 
surface, and consequently that the breadth 
of the evaporating vessel must be extended 
at the expense of its depth. 

3. — Thai heat greatly facilitates evapor- 
ation by lessening the cohesive force of 
rhe particles of a liquid, and consequently 
that the evaporating vessel should present 
a broad surface to he heated. 

4. — That a diminution of the atmov 
(ihcric pressure also facilitates eviipora- 
lioo. for the more perfect tbe vacuum the 
lower the boiling point of a liquid. 

For analytical purpo.ies. capsules of 
Berlin porcelain are by far the best im- 
plements. The capsules should be very 
thin, with steep sides, spout for pouring, 
nearly fiat bottomed, and glazed through- 
out. Watch glasses answer for small ex- 
perimeote, but require to be very cautious- 
ly heated, as they are readily fractiire<l. 

Beaker glasses are also used for evapor- 
ating solutions which would lose by being 
transferred. Broad-mouthed glass fiasks 
are of but limited application for evapor- 
ating. and are only employed for slow 
processes with valuable liquids, which are 
liable to alteration by too much exposure 
when ebullition is necessary. 

For the larger operations of the chemist 
or pbarmnreutist, vessels of copper, tin, 
enamelled iron, tinned copper, and for 
some purposes very large porcelain cap- 
sules are more suitable. 

Retorts are used w'hen tbe vaporized 
particles are of Hufficient value to be con- 
densed. as in the process of distillation. 

Spontaneous Evaporation. 

Those liquids which are very volatile 
or which become altered by beat, are 
evaporated by mere exposure to the atmos- 
phere at its ordinary temperature. To 
this end they are poured into broad abal- 
Icw vessels, and placed aside until the 
dissipation of all vaporizable matters, or 
until crystallization : this mode of evapor- 
ation being also employed for procuring 
large crystals, which are better defined 



than those obtaineil by rapid evaporation. 
The more dry and hot the atmosphere tbe 
more rapid is the evaporation. In order 
to maiDtain a continued contact of the 
face of the liquid with strata of fresh air. 
the vessel coptaining it should be placed 
in a draught, so that those portioos of air 
which be^me saturated with vapor may 
be displaced. When the air might act 
injuriously, and a vacuum is unnecessary, 
a substance may be evaporated in another 
atmosphere, for instance, of hydrogen or 
carbonic acid. For this purpose it is only 
necessary to adjust the dl.songagement leg 
of tbe apparatus to the tubulure of a 
retort, so that its end may reach nearly 
to the level of the liquid in the latter. 
The generated hydrogen passes into the 
retort heated to tbe required temperature, 
and promotes the discharge of the vapors 
into a recipient attached to tbe beak of 
tbe retort, and fitted with a small tube 
in Its other tubulure for the disengage- 
ment of uncondeaseil portions. 

For the evaporation of solutions of sul- 
pbo-bascs. of sulpho-salts. and cf all 
subataoces readily oxidizable by exposure, 
this process is better applicable than that 
with the air pump, which is apt to be 
attacked when tbe eliminated vapors are 
corrosive. 

This process is much used In crystalliza- 
tion, for concentrating alterable solutions, 
and drying precipitates. 

Evaporation in Vacuo. 

U> have already referred to the happy 
inn lienee of dixniDisbed atmospheric pres- 
sure IQ facilitating evaporation, and shall 
now speak of the means by which it is 
accomplished, and the particular in- 
stances In which it is emploved. 

Hiis mode is resorted to ^or hastening 
the evaporation of all liquids, but more 
especially of (hose which are alterable by 
exposure. 

Evaporation by Heat in Open Air. 

Having already noted tbe effects of 
heat in facilitating evaporation, we pro- 
ceed to make known Its inodes of appJica- 
ti^. As tbe boiling points of sohitions 
differ, so accordingly their ev.iporations 
are effected at varying temperatures. For 
example, aqueous or other solutions of 
unalterable matter may be evaporated 
over the fire; others which are destnicti- 
ble by heat require the iacerventiou of 
baths. In whatever mode the operation 
is performed, the general principles are 
the same, and whether the vessel 1^ a por- 
celain capsule or metallic pan, the greater 
ita width in proportion to its depth the 
more rapid is the evaporation. Constant 
agitation with a stirrer is also promotive 
of tbe process. 

Evaporation Over Water and Saline 
Baths. 

When solutions are alterable at a tem- 
perature of 212" F., the capsule or con- 
tainiog vessel is heated over the water 
bath. If it requires a higher heat, but 
one not exceeding 300" F.. then thk water 
must be replaced by a saline bath. 

Evaporation by Steam. 

This mode has many advantages over 
all others, not among tbe least of which 
is that with tbe aid of tbe generator any 
number of vessels may be heated simul- 
taneously, and in any part of tbe labora- 
tory, it being only necessary to have con- 
duita of sumoient length to convey tbe 
steam to them. Moreover, convenient 
stop cocks allow a regulation of the heat, 
and consequently all danger of injury Co 
the evaporating solution ia avoided. By 



increasing tbe pressure of the steam, the 
temperature of the solution ia also ele- 
vated. 

Steam is applied through metallic coils 
ploced at the bottom of the containing 
vessels, and having an exit pipe leading 
into Che neighboring fiue, or else by means 
of metallic casings. 

Evaporation Over Sand Baths. 

This mode is much used in analyses 
and for careful evoporotious, requiring 
temperatures greater than 212®. and yet 
not so high as those given by the naked 
fire. The position and arrangement of 
the vessels are as directed under tbe bead 
iSond Baths. 

Evaporation by Heated Air. 

This mode is admirably adapted for the 
inspissatioD of the natural juices of plants 
or for preparing dry extracts. It is also 
applicable to the completion of evapora- 
tions wbicb have been carried aa far as is 
safe over tbe naked fire. Porcelain plates 
or panes of window glass are tbe vessels 
usei], and a stove or apartment for their 
reception heated from 05 to 110®. with a 
free draught passing through are the 
means of obtaining tbe required tempera- 
tore. The juice evaporates either to thin 
scales or else to a spongy mass, as in the 
case of tannin extracted by ether, and as 
soon as it reaches dryness, tbe plates or 
panes are to be withdrawn, and tnelr con- 
tents removed with a spatula. 

Evaporation Over tbe Naked Fire. 

The tendency of many substances to de- 
composition over fire, especially organic, 
even when In solution, renders this mode 
Inapplicable save when the solvent and 
substance dissolved are both inalterable 
below the boiling point of the former. It 
is resorted to for oxi>editing evaporations, 
but otherwise Is far more Inconvenient 
than steom, because of its affording less 
facility for the regulation of the heat and 
requiring greater attention. The contain- 
ing vessel should be placed over a furnace 
of small dimensions, and its contents con- 
tinually stirred with a porrelalo spatula 
—this precaution preventing decomposi- 
tion or carbonisation, provided tbe tem- 
perature is not allowed to exceed the boil- 
ing point of the solvent. 

In analysis and other processes, tbe 
heating implement Is generally tbe gas or 
spirit lamp. The capsule filled to about 
2-3 its depth with liquid, being placed in 
position, the flame Is applied gradually and 
maintaineil just low enough to prevent 
ebullition ; and in order to facilitate tbe 
process, and at the same time to allay 
turbulence, it should be frequently stirred 
with a glass rod. The same directions 
apply when the operation is performed in 
a beaker glass, as is done in some analytic 
experiments. A cover of white paper pre- 
vents access of dust without retarding the 
process, but care must be taken that the 
contents of the vessel be not ejected 
against it. thus causing a loss. In evapor- 
aring to drjness. towards tbe end of the 
process tbe flame must be so managed as 
to impart a uniform heat to all parts of 
the thickened solution. The interposition 
of a very thin plate of sheet Iron between 
the flame of tbe lamp and the bottom of 
the beating vessel is an additional means 
of preventing spirting. These precautions 
and constant stirring will prevent tbe loss 
of particles which is liable to occur upon 
disengagement of the last portions of 
liquid. Tf the liquid drops a powder dur- 
ing the operation, the vessel must be In- 
clined. and in order to prevent spirting, 
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hoaCed above tUe deposit. 

Distilling. 

Small Apparatus for General Purposes. 
— (a) All ordinary distilling apparatus 
consists of 2 parts — one in which the heat 
is applied to the body to be distilled and 
vaporized (railed the “still”), and the 
oth‘*r Into which the vapors that are 




A Simple Distillltig Apparatus. 



formed enter in order to undergo Cbe cool* 
iog that condenses them (termed the ”coo* 
denser”). One of the aimpleac forms of 
distllllog apparatus used in laboratories 
consists of a still into which is intro* 
duced the 2i()uld to be distilled, and which 
is placed upon a furnace. The neck of 
this dts into that of a sphere whose open* 
Ing must be wide enough co allow the 
oridce of tbe still to reach tbe spherical 
part of the receiver. Finaily. tbe sphere 
dips into a vessel full of cold water, and 
Is cooled on Its externa) surface by a 
wet cloth. The heated mixture begins to 
boll, and its vapors, escaping from tbe 
retort, cool and condense upon the cold 
sides of tbe spherical receiver. This hit- 
ter serves at once as a condenser and s 
vessel for receiving tbe distilled product. 

In tbe beginning, the empty receiver 
weighs lesa than the volume of water that 
it displaces, and tends to float. This may 
be remedied by using a sufficiently heavy 
ring of lead into which tbe neck of the 
receiver may be introdnced, and which 
may rest upon the latter's bulge. Upon 
fixing a similar ring under tbe receiver, 
the latter will be prevented from turning 
laterally and even from getting broken. 




Small Apparatus for General Purposes. 



Tbe water In the external vessel is re- 
newed so as to keep it cold. 

A simple arrangement of this kind is 
not adapted for materials that have a 
low boiling point, since a large proportion 
of the vapor escapes, and makes Its exit 
through tbe neck of a receiver, which Is 
kent hot by the vapors coming from tbe 
still. The following, which is just about 
as simpiei Is a much more perfect arrange- 
ment. 

The narrow part of the etill la fixed 



into the neck of a long, tubular receiver 
by means of a cork which it traverses. 
This annular cork exactly closes tbe space 
between the neck of tbe still and that of 
the receiver. On the other side, in tbe 
tubulure of the receiver, there is fixed by 
means of a cork, perforated and arranged 
like the preceding, a long and narrow 
gl«i;»s tube. 

When the stiU has been filled with 
the substance to be distilled, and placed 
upon a furnac'e covered wich wire gauze, 
the receiver is immerse<l, as above stated, 
in cold ivater. The vapoi*a that are 
formed become cooled in traversing the 
elongated neck of (be receiver, and are 
thoroughly condensed in ihe immersed 
part, pi*i>vided the ebullition is not too 
rapid. In this latter ease, tbe narrow 
tube, which pi*eseuts the only open orifice, 
be4?omes heated, and indicates to tbe 
operator that (he fire must be moderated. 

The incoQvenien(*e of every apparatus 
of this kind is that tbe vapors which 
enter the receiver are not compelled to 
impinge against tbe sides, and may go 
directly to tbe exit-tube, or, in other 
words, the refrigeration is not methodical. 
Moreover, the refrigerating surface coo* 
(inues to diminish in measure as the re- 
ceiver fills. Finally, if the receiver 
breaks, tbe entire distilled product comes 
in contact with the water. Despite these 
disadvantages, the rapidity with which 
such apparatus may be arranged, causes 
them to be frequently employe. 

The use of refrigerators permits of a 
more exact and methodical condenfatioo 
of the vapors. These are arranged as fol- 
lows: Tbe 2 orifices are placed In con- 
tact by means of a rubber tube. 3 to 4 
cm. in length, into one end of which la 
introduced tbe neck of the retort^ a. and 
irxo tbe other tube of tbe refrigerator. 
Tbe latter being held in an Inclined poai* 
tioQ by means of a clamp, a current of 
water traversing it from ton to bottom., 
and a bent tube nelng adapted to Its lower 
extremity, the free extremity of the bent 
one is fixed into tbe flask that Is to col- 
lect the product. We may also suppress 
the central tube of the refrigerator in the 
flank, b. kept inclined. To facilitate this 
arrangement, the neck of the retort is 
out at a point where it has the same ex- 
ternal diameter as (be tube of tbe re- 
frigerator. and is then edged with a flame. 




Type of Laboratory Condenser. 



Again, if tbe dilFereuce hetwepu thp dia- 
melers is considerable, we may, by means 
of a flame, draw out slightly the one of 
tbe (WO tubes that is the larger, and cut 
it at tbe proper point to obtain an 
equality in tbe diameters. FinaHy, we 
may solder to tbe extremity of the re- 
frigerator a cylindrical tube, 2 or 3 cm. 
in diameter and 0 or 7 in. length, into 
which is fitted tbe neck of the retort pre- 
viously provided with a cork. Tbia latter 
contains an aperture running in the 
direction of its axis, and tbe whole is 
arranged so as to form a tight joint. 

When the substance distilled attacks 
cork or rubber, the neck of tbe retort is 



drawn out to a sufficient length, to allow 
the tube that terminates It to enter tbe 
refrigerator to some depth. The rubber 
with which the two parts of tbe apparatus 
are connected is thus nearly out of tbe 
range of the vapors. 




Tin Can Still. 



(b) One of the simplest forms of still 
consiata of a tin can or bottle In which 
tbe water is boiled, and to tbia a tin tube 
is adapted by means of a cork, one end 
of this tin rube terminating in a coil 
passing through a tub or other vessel of 
cold water. A gas burner, as shown, is a 
convenient source of heat, and In order to 
insure a complete condensation of the 
vapor, the water In the cooling tub must 
be changed now end again. 

(c) ^metimes the vapor fa condensed 
by being allowed to play against the in- 
side of a conical cover which is adapted 
to a saucepan, and is kept cool by the 
external application of cold water; and 
in this case the atlll takes the form repre- 
sented by our next engravings: tbe con- 
densed water trickles down on the inside 
of the cone, and flows out at the spout. 

(d) An extemporised arrangement of a 
similar character may be made by passing 
a tobacco pipe through the side of a tin 
Raucepan as shown In tbe engraving, and 
inverting tbe lid of tbe saucepan: if tlie 




Simple Externally-Condensed Still. 



lid la now kept cool by frequent changes 
of water inside it, and the pipe is proper- 
ly adjusted, so as to catch the drippings 
from the convex aide of the lid, a con- 
siderable quantity of distilled water may 
be collected in an hour or so. 




(e) The apparatus shown works ad- 
mirably. and is very convenient, a is a 
common tin saucepan, with a smaM holP 
m the side, for a tobacco pipe : h. a 
“steamer," on top, with a bottom Mkc an 
inverted cone, 1 in. of wire being soldered 
at tbe apex# 
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A gas jet (Bunsen's, If possible) bolls 
(he water in the saucepan ; the aaceoding 
steam is condensed on the lower surface 
of the steamer, runs down to the point of 
the wire, down the pipe into the bottle. 
A small Jet of cold water keeps b cool. 




An Old Fashioned But Efficient StlH. 



(f) The arrangement shown Is one that 
readily be adapted co. and la special- 
ly suited for. tho old fashioned stills 
which Are in fretiuent use among pharma- 
cists for the purpose of diKtilliug svater. 
The idea is extremely sim{)le, but thor- 
oughly efficient in nctual practice. The 
still is thin copper, 2 gal. capacity, and 
the condeoaer is the usual worm sur- 
rounded with cold water. 

Tinctures, Extracts, etc. 

(a) A very conveDlent and complete 
6 till IS showQ berawltb. The body bolda 




Tincture and Entvact SUll. 



over 3 gftl. ; the condenser has 7 straight 
tiilv’9 aiirrnnnded with Che cold water in- 
troduced by a rubber from a hydrant or 
bucket of water placed higlier than the 
still, and cavvied off as it becomes wanned 
by another tube as Indloareri by the ar- 
rows. By the siphon arrangement shown 
in the cut, it is possible to feed the still 
from a reaervou* while diatlllatioa io in 



progress> thus using a U^al. still where 
a much larger one would have Iteen nec- 
essary. The still may be set into a kettle 
partly filled with water, aud thus use<l 
as a water bath, or a shallow dish, with 
flat rim, which accompanies the still, mav 
be placed between the two brass ring 
bands and clamped securely. 

(b) Stevens arrangeil the apparatus as 
shown for continuous distillation. As 
«^,ooD as the water passes out of (be boiler. 




Apparatus for Continuous CHstillation. 

a, the float, b, lowers, letting a fresh sup- 
ply of water from the coodeoser, c, 
through d, thereby keeping the water in 
the trailer at a constant level. This avoids 
the necessity of adding a large quantity 
of cold water at once, the effect of which 
would be to reduce the temperature of 
the water below the bolKng point. 

Cold water is supplied to the condenser 
through e, and as it betrames heated and 
rise^o the top, it is carried off through 
f. The boiler and condenser are joined 
nt g. 

^ By leaving out the float and closing the 
mlet. d. with a cork, it can be used for 
disciihng other liquids. 

The apparatus is not patented, and 
should any pharmacist desire to make one 
for Ins own use, be can do so. 

(c) The disttniDg apparatus repre- 
s^teu herewith is intended primarily for 
the use of pharmaceutical chemists or 
dnigglsts, but it possesses features which 
wll recommend it to many who hare need 
of a trustworthy and quick-acting still. 
The wide delivery tube is a useful Mature, 
allowing as it does for the accumulation 
of vapor, and permitting the Introduction 
of the bond. Tlie body of the still is of 
wrought iron or copper, with a lid fitting 
on ground edges, and h4ld together by 
screw clamps^ as seen in the engraving. 

gauge is fitted to show the quantity of 
liquid in the still. The cendenser consists 
of a number of glass tubes, which, if they 
are 1 in. diameter ond 24 in. long, expose 
a surface of 2(54 in., while that of the 
siuTounding cylinder is only 188 !4 in. 
The ends of the condenser tutras are di*a\vn 
t<^ether and tapered, as shown in cut, to 
permit, if desired, the colleciion of the 
distillate in a narrow^moiithed bottle. The 
advantaue gaiued by this appar.-Uus, aside 
from the general one of couveuiciice. Is 
thus seen to he in the notable increase 
of condensing surfnrc it exposes, which to 
that extent increases the effectiveness of 
the device, i.e. its ropidity of action. 
Cwnpared with a Liebig condenser of 
similar dimeosiuns. this apparatus ex- 
poses probably 3 times as much condens- 
ing surface. Tlie idea of a tubular con- 
denser. employe<l in the m.*inner aef Forth . 
IS. m the opinicn of the .lincricoH -/ourMitl 
o/ t^hnrmrtvt/, an es<— llent one. that ra.ny 
find useful imitation In the chemical lab- 
oratory and elsewhere. The device illus- 




trated And tlesoHbed was invented by 
Joseph P. Remington, whose reconimen- 
nation of its merits is based upon a con- 
tinuous use of it for years. 

(d) Fhwprs. Pinntg or SeedA , — To ob- 
tain the essf^ntial oils, from floweiN, 
plants or seeds, the oleiferous material is 
placed j^n iron, copper or glass still, of 
1 to 1,000 gal. capnoify. nnd is covered 
with water: superposed is a dome-shaped 
hd, terminating in a roil of pipe, placed 
In a vessel of cold water, and protniding 
therefrom with a tap nt the end. On boil- 
ing rhe contentH of tho still, the essential 
over the steam, ami is condensed 
with It in the receiver; the oil nnd water 
separate on sta piling. A great improve- 
ment, Introduced by Drew, IleywocMl nml 
Barron, is the use of a ateam-jackeced 
still, as shown. Steum is supplied from 
a boiler by tUe pipe, a, into the jacket, 
b; within the head of the still is 
fixed a “rousef.** c. a double-branched 
stirrer cun’ed to the form of the pan, nnd 
having a chain attached and made to drag 
over the bottom, the whole being set ia 
runiion by means of the handle, d. The 
atili is charged, and nearly filled with 




Steam Jacketed Still. 



water; the heed if then bolted on, otcnra 
18 admitted into the jackets, the contents 
are well stirred, and soon the oil ami 
stesfu are carried up the pipe, e. con- 
densed lu the refrigerator, f. and let out 
at g into the receiver, h. Here the oil 
and water sepal ate, and escape by differ- 
ent taps. In ihe ilhiAimtion it is sup- 
poaed that the oil obtained is heavier than 
ivater; it will ihcn t-ink, and be drawn 
out by the lower tap, i, and as son as the 
water reaches the level ot the upirar tap, 
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k, it will dow into th^ Hipbon-funnel, K 
iind thence into the still. Thus the sarae 
water is repeatedly used \a the still. The 
fiipe. m, conveys cold water into the re- 
frigerator f; the water escapes as it he- 
*v>mes hot by the pipe a. When the oil 
distilled is li^:hcer than water, the taps, 
i k, ex('hangp duties Before commencing 
oppi*acions the siphon. 1, is filled with 
wafer to prevent the escape of vapor. 
Spirit. 

fal Tlip distillation of spirit is per- 
formed for the purpose of separating the 
nicohoi more or less from the water. Tlie 
boiling point of water at the ordinary 
standard pressures of the atmosphere, 
etjual to 30 in. of mercury, Is *2112® F. 

C.), that of alcohol 173.1’ F. 
l7S.5® L\>. At Che sea-level, the press- 
ure of the atmosphere may frequently 
vary between 28.5 and 30.3 In.; the boil- 
ing points of water corresponding to these 
lemperatures are 210* F. and 213® F. In- 
deed, changes in Che weather may cause 
the boiling point of water to vary as 
much as .5® F. in onr climate. These 
alterations in pressure would cause cor- 
responding changes in the boiling point 
of alcohol. If we gradually raise the 
temperature of alcoholic fluids to a point 
when vapors are freely formed, it Is ob- 
gf^cved that though there is a continuous 
absorption of heat, yet the li^d does 
not increase in temperature. The heat 
vvlilch Is ab.'iorbed during the first period 
is doing work of a different chanicter 
from that employed subsequently. There 
are two phases in tiie process, and two 
different Klucis of work performed by the 
heat employed In boiling even a kettle of 
wafer, 

The first phase is indicated by a rl>«e 
of temperature from CO to 212® F. : the 
second phase by a change of state, from 
that of a liquid at 212® F. to a vapor 
at the same temperature. The quantities 
of heat required by different liquids In 
these changes varies greatly, but the va- 
riation is greatest when they pass through 
the ^i*i*ond phase, I’hus 1 lb. of steam at 
212® F.. If converted into water at 212* 
F.. will give up heat sufficient to raise 
nOd lb. of writer from fiO to 01* F. Tlie 
heat rendered up by 1 lb. of alcohol vaiwr 
at 17:r F. during condensation to liquid 
at 173® F.. will beat 374.1) lb. of water 
from dO to in* P. These figures are suf- 
ficient to show that a small quantity of 
steam will boil a large quantity of alco- 
hol. Stills of improved construction de- 
pend upon this principle. 

When a mixture of alcohol and water 
is distilled, the liquid will not boil con- 
slHDtly at 173® F, until all the alcohol 
has passed over, but will rise in terapera- 
fure gmdnally throughout the distillation 
until 212* F. have been reached. The dis- 
tillate, if separated into fractions boiling 
between fixed points, consists of a series 
of mixtures of alcohol and water in defi- 
pil*e proportions. The mi.vtures richest 
in alcohol come over first: that Is to say. 
at the lowest temperature. 

The lRtf*nt heat of the vapor of a tfonid 
ndth a high boiling point can he made 
to boll a liquid vrith a lower boiling point. 
For instance, steam at 212* P. can boil 
alcohol at 173* P., and alcohol at 173® 

F. in turn can boil ether at 04.8* F. 
With a simple still, strong alcohol can be 
obtained from wash by repeated distilla- 
rioa only. Wouiffe realised the fact that 
this wasteful and tedious process could 
be dispensed with by coo uec ting together 
u number of rectifying chambers in such 
a manner that the vapor driven off from 



the chamber nearest the fire should be 
condensed in the second, and by the heat 
given out by its condensation cause the 
more volatile portions of the liquid of 
the second to diatll into the third cham- 
ber. and those of the third Into the fourth, 
and so on. until a sufficient degree of con- 
centration is attained. 

IV 

PRECIPITATIOX AND fiEPARA- 

TION 

Edulcoration. 

The affusion of water on any substance 
for the purpose of removing the portion 
soluble in that liquid. Ekiulcoration is 
usually performed t>y agUatiug or tritnr- 
.nting the article with water, and remov- 
ing the latter, after subsidence, by de- 
cantation or filtration. It is the method 
commonly adopted to purify precipitates 
and other powders which are insoluble in 
water. Hie washing bottle Is a most use- 
ful instrument for the edulcoration of 
precipitates. 

Precipitation. 

By precipitation we are to understand 
a process m separating a solid substance 
from a solution by the action of chemi- 
cals, heat, or light. The precipitate easily 
drops to the bottom of toe receptacle, al- 
though sometimes it may rise or be held 
in suspension. The solid substance is 
called the precipitate: the added agent 
which produces the effect is called the 
precipitant, while the liquid which re- 
mains in the vessel is called the superna- 
tant liquid. Precipitation is one of the 
most valuable aids to the aoaiytica) chem- 
ist. and is constantly employed, but is 
also of great use ^n the arts. It is some- 
times used to bring the substance into a 
powdered state: again, it is used for nnri- 
fication, or to seiMrate substances which 
are insoluble in the llonid. ft is some- 
times necessary to best the soliitlon in 
order to obtain precipitation. Rome prep- 
arations. such at silver salts, are precini- 
fared by the action of light. A special 
precipitating jar Is Inexpensive, and Is 
very convenient The precipitated mstr»r 
IS usually collected with the sld of a fil- 
ter and a filter paper. 

Stisining. 

Straining Is best accomplished through 
some textile fabric, as felt, muslin. Can- 
ton fiannel. gauze, etc. Pelt atrainere are 
particularly recommended where chemical 
work is being done, but for the amateur's 
use they are apt to be expeasive, as the 
felt takes up a ff^eat deal of the odor of 
the material. Canton flannel is cheap, 
and the bleached Canton flannel is recom- 
mended. One or two funnels or tunnels 
should be provided. The white enameled 
ones, which are imported from Sweden, 
are particularly recommended. Hard-rub- 
ber funnels are gw>d for certain purposes : 
also copper funnels. Special funnels are 
provided for hot filtration, as shown In 
one of our engravings. This is particu- 
larly recommended when we deal with 
preparations containing wax. jellies, oint- 
ments, etc. The jacketed hot- water fun- 
nel is perhaps the most convenient means 
of obtaining heat. Steam may also be 
used, if available, and is both cheap and 
bandy. 

ColatioiL 

eolation or straining is a process which 
does not differ from filtration in princi- 



ple, but the term Is applied to the re- 
moval of insoluble particles of a relative- 
ly large size by passing the liquid through 
a medium of coarser texture than filter 
paper. The ordinary straining media are 
felt, flannel, muslin and calico, through 
which materials the liquid will flow with 
considerable rapidity. 

A seamless felt straining bag is illu.s- 
trated. A strainer of this kind is particu- 
larly useful for straining large quantities 
of syrups or liquid extracts. When in 
use it is suspended by means of tapes over 
a suitable receiver, or is supported by a 
frame, as is shown in the figure. 

Onr next engraving lllnstrates a form 
of strainer which is used when bulky pre- 
cipitates are required to be filtered, 
washed and drained. Ferric hydroxide is 
precipitated in large quantities for the 
manufacture of the scale preparations of 
Iron, and it is conveniently separated and 
washed on a piece of strong calico 
stretche<! over, and fastened by means of 
nails, to ft recta ngn In r wooden frnme sup- 
ported on short wooden legs. In this case 
it should be noted that the precipitate is 
wanted : the filtrate is allowed to run to 
waste. 

Rmall quantities of liquid — an infusion 
or decoction, for example— may be strained 
through a piece of muslin or calico 




Straining 




Large Strainer 



stretched over the top of an ordinary fun- 
nel. 



CltrificatloB. 

Clarification is the process of separat- 
ing the suspended! matter contained in a 
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liquid or semi-lkiuid substance without 
recourse to filtration. It may be effected 
in a variety of ways. The official methoii 
adopted for the ctarificntion of honey, the 
viscid nature of wliii'h venders ordinary 
filtration somewhat impracticable, is the 
application of heat. The honey is heate<i 
on a water bath in an othq. shallow dish, 
under w*hicb treatment it becomes much 
more fluid* and the suspended particles of 
solid matter rise Co che surface, or sink, 
accurdiug to their specific gravity. By 
skimming, or by straining through flan- 
iiel while the honey is sciU hot, the solid 
foreign particles can be easily separated 
out. In the same way, vegetable juices 
can be clarified by beat, albuminous ma> 
terial formiug a eoagulum which can be 
separated by filcratiou. 

Certain liquids which are difficnlt to 
filter, and which do not yield a satisfao* 
tory filtrate, are sometimes clarified by 
the use of white of egg or of gelatine. 
In the former case a relatively small 
Quantity of the white of egg U thoroughly 
mixed with the turbid liquid, and the 
whole is then heated to about 80^ C.« at 
which temperature white of egg coagu- 
lates. The part'icles which rendeml the 
liquid turbid are enclosed in the coagu- 
lum formed, which Is easily removed 
from the liquid by the ordinary process 
of straining. Gelatine is useful, particu- 
larly when the turbidity of a liauld is 
due to tannin bodies, with which the gel- 
atine readily combines to form an iasol- 
uble gelatine tanoate, which can be read- 
ily removed by filtration through paper or 
by straining through calico. 

Centrifugation. 

By centrifugal force is meant the force 
exerted by any wbiriiug body. A solid 




Water-Drive Centrifuge 



bo<]y contained in suspension In a liquid 
can be readily separated bv rapid rota- 
tion, the heavier particles of solid always 
tending to fly to the outer rim of the re- 
volving ring of fiuid. Centrifugation is 
thus another means of separating a solid 
from a liquid, and is a method especially 
useful when dealing with small quanti- 
ties of liquid which contain in suspension 
minute quantities of a solid body which 
it is difficult to collect satisfactorily on a 
filter paper. 

Centrifugal machines are constructed 
to various patterns, but the simple form 
illustrated will serve to show the prin- 
ciple of their couBtractlom They consist 
essentially of t^vo'o^ four, or sometimes 
more, glass tubes (G) enclosed in metal 
tube holders (F), the tubes themselves 
being construcUd with a somewhat conl- 
cal-snaped bottom. The tubeholders are 
swung upon a borizontai axis (El, which 
can M rotated at a rate of from 2,000 to 
3,000 revolutions a minute. The whole 
apparatus is clamped firmly to the labo- 
ratory bench, as shown m the figure. 
When in use, the tubes are filled with the 
liquid 90 that they are equally balanced, 
and the machine is tamed rapidly for & 




Centrifuge 

few minutes, at (he end of which time 
the solid particles will be fouml compacted 
together at the bottom of the glass tube, 
leaving a clear layer of supernatant li- 
quid. which can be poured off. 

A centrifuge Is used in the laboratory 
for the rapid determination of fat In milk. 
A measured quantity of the milk is put 
Into a graduated centrifuge tube and a 
little amylic alcohol, hydrochloric acid, 
and some concentrated sulphuric acid are 
added, in order to secure a better separa- 
tion of the flit. A second tube, contain- 
ing a similar quantity of liquid, v nmeed 




Separating Funnel 



on the opposite side of the machine in 
order to secure a proper balance, and the 
apparatus is then rotated for one or two 
minutes, at the end of which time all the 
fat will have collected in the neck of the 
tube, and Cbe percentage can be directly 
calculated. The centHfuge U also ex- 
tremely useful for collecting for micro- 
scopical examination the deposit in a 
small quantity of liquid, the deposit in a 
sample of urine being best collected in 
this way. 

The Separation of Immiscible Liquids. 

The separation of two lion ids wliicb avo 
more or less insoluble in one nnoihev is 
an operation important in many pharma- 
ceutical and mannfacturiujT pi' 0 cps>c.«. 
When relntivnly large qnnn titles of im* 
miscible liquids have to be separated, a 
tubuiured jar or a siphon may be used, 
as has been already liescribeil under iJH' 
CA^ttation ; but for quantities of a few 
ounces some other means must be adopted. 

The aikaloidul assay of the galenicoi 
preparations frequently necessitates tbe 
separation of a layer of ether or chloro- 
form or other organic liquid from a 
watery solution with which it is immis- 
cible. In the assay of opium, for exam- 
ple, a layer of mixed alcohol and ether has 
to be separated from an aqueous layer, 
and in this case the I'harmacopcsia di- 
rects tbe use of a pipoue. A pipette, as 
shown, consists of an elongated bulbed 
glass tube, open at both ends, the lower 
end being drawn out into a narrow ori- 
fice. It is used by dipping tbe lower end 
under the aurf.ice of the top layer of li- 
quid ond applying suction with the mouth 
at the upper end of the tube. The bulb 
may be large enough to hold from fi to 
50 mils, and when as much as possible 
of the l8}*er has been drawn into tbe 
bulb tbe moistened tip of tbe forefinger 
is placed firmly over the upper end of 
the tube, the liquid being thus kept from 
flowing out until the finger is removed. 
A glass syringe may be used for the same 
purpose AS a pipette, but it is somewhat 
more clumsy. 

Separating Funnels. 

A more convenient means of separating 
layers of immiscible liquids is by the use 
of a glass separating funnel. An elongat- 
ed pear-shaped separator, as illustrated, 
is a good form by meaos of which two li- 
quids can be separated with greater ac- 
curacy than with a separator of a cylin- 
drical shape. 

For the separation of two liquids neith- 
er of which U particularly volatile, an 
ordinary glass funnel, the neck of which 
is provided with a stopcock, is sometimes 
used, but a separator of this pattern Is 
quite unsuitable for assay processes, since 
it is impossible to shake the two layers 
together before they are set aside to sep- 
arate. 

Decolorization. 

Decolon t ion is a process of rendering 
colored liquids colorless, and this is ac* 
complished by the aid of animal charcoal 
or bone black. Decolorization may be ac- 
complished in an ordinary fiUeriog funnel 
or in a percolator. 

Filtration and Other Processes of Sepa- 
ration. 

Filtration is a process of separating n 
liquid from solid mauer mechanically sus- 
pended in it. by passing It through some 
porous medium which does not allow the 
solid particles to pass through. In some 
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CUSPS It lias fur its object the collection 
ot tbe suspended matter; in others it is 
used for obtaining the liquid in a clear 
State. Fjitration is a simple process in 
pnnnple, but in manufacturiQ^, as well 
as m processes on a smaller scale, where 
liquids are employed, there is perhaps no 
operation of wider application, hence ifc 
js of great importance that the process 
shall be carried out in an economical and 
expeditious manner. Among the sub- 
stances which are used as filtering media 
are various kinds of doth, flannel, ua- 
glazed porous paper, engineer’s waste. ab« 
Fiorbent cotton wool, glass wool, asbestos, 
sand and charcoal. For small qnatititi«« 
of a liquid which filters easllv, and in 
which Che suspended matter <s*ln coarse 
particles, a pledget of absorbent cotton 
wool ploced in the throat of a funnel is 
often sufficient to nroduce a satisfactory 
filtrate. For extensive laboratory proc- 
esses, however, the latter simple device is 
seldom of much service, for the small ex- 
tent of filtering surface will soon lead to 
imperfect filtration, or possibly to com- 
plete blocking of the filler. The form of 
filter used, and the character of the filter- 
ing medium, depends not only upon the 
nature of the liquid to be treated, but 
also upon the amount of liquid that is re- 
quired to be filtered. 

Filterinff Jlfcdto. — Of the filtering media 
jn common use, fine porous unglazed pa- 
per is the most universal for small opera- 
tions. a piece of paper of suitable mze 
being folded into a cone and fitted into 
a funnel, The funnels used for support- 
ing filter papers are made of glass, glased 
earthenware, or of metal, and those which 
are intended for rapid filtration are usu- 
ally deeply ribbed or fluted on the Inside, 
the space beivv«»eQ the filter paper and the 
glass permitting a free passage of the fil- 
tered liquid. *nie same end Is sometimes 
attained by placing thin glass rods or 
quills between the filter paper and the 
sides of the funnel. Filtering paper may 
be obtained In many qualities, the best 
quality consisting of practically pure cel- 
luIo.«ie. F'or th? ma/ority of purposes, 
white filter paper shouM be useil, and 
this IS made from pure flax fiber. The 
gray paper, on the other hand, contains 
n varying amount of wool, and although 
on flcrount of its low coat it is used for 
t|ie filtration of some galenical prepani- 
tjons, It in Hahle to color certain solu- 
lioTia. particularly alkaline ones, yellow. 
Such paper frequently contains also a 
considerable amount of chlorides, calc i;;m 
carbonate, and Iron salts, all of whl.Ii 
ace liable to pass into solution. For ana- 
lytif*al work, particularly in ignition proc- 
esses, a Sw'edish filter paper of very fine 
quality is necessary: aura filter papers. 
In the course of preparation, are washed 
witli hydrofluoric and b3'drochloric acids, 
nnd by this means are rendered practical- 
ly free from mineral impurities, and yield, 
on ignition, a very minute quantity of 
ash. 

The suitability of filter paper for ordi- 
nary pharmaceutical purposes may be de- 
termined by the applicatioD of a few sim- 
ple tests. Distilled water which has been 
parsed through the paper should leave no 
residue on evaporation, showing that the 
paper contains no oolublc mineral sub 
stances. Similarly diluted hydrochloric 
acid, after passing through, the filler pa- 
per, should give none of the reactions of 
the alkaline earths, while tbe paper should 
not blacken with ammonium snlphide, 
proving the absence of many of the met- 
als; nor should it be colored by a solu- 
tion of salicylic acid, which would indi- 



cate tbe presence of iron. 

Methods of Foldinfj Filierinff Paperr.— 
Filtering paper is sold cut into circles of 
varying diameter, and since these circles 
merely require doubling for use, they are 
much more convenient than tbe square 
sheets of paper, which must be trimmed 
after folding. Plain filters are made by 
doubling the circle of paper in half to 
form a semicircle, and then folding it 
again in half, so as to form a triangle, 
with a convex base. This, when opened 
out (Fig. 1), should fit exactly to the 
sides of a properly constructed funnel, 
the sides of which should be inriined at 
an angle of 60^. A filter paper folded 
in this way is good enough for many pur- 




poses, hut it has the disadvantage of pre- 
senring three thicknesses of paper to one- 
balf of tbe funnel and only one thickness 
to the other half. 

Tbe ^‘plaited filter" affords a meaoa of 
furthering rapid filtration, and at tbe 
same time it overcomes the objection of 
tbe unequal distribution of the paper on 
tbe sides of tbe funnel. 

While, assuming that 
the funnel used has plain and not fluted 
sides, tbe filtration will not proceed with 
aa much rapidity, since tbe sides of the 
paper will nt closely to tbe glass. 




Fig. 2 

. i,. , . ^ method of 

fotdiug a plaited filter can be best ex- 
plained by tbe help of diagrams. Tbe 
circle of paper must first be folded twice 
as directed for tbe plain filter, but hav- 
ing made the crease DC (Fig. 2), tbe pa- 
per a opened out again into a aemi-cir- 
cular form. It ia next folded so that 
DB lies over the crease DC, and DA is 
likewise made to lie over DC. This oper- 
ation will produce the creases DB and 
pP (as in Fig. 21. Next, DB must be 
folded over to DE and also over to DF, 
and in the same way DA must be folded 
over to DP and DE. In this way, when 
the paper is flattened out. it will be 
marked by seven creases, radiating from 
the center, D (as shown in Pig. 2), and 
tbe aemicirrlA wnll be divided by these 
creases into eight s^ments. Up to the 
present all these creases have brau made 
in the same direction, and now, to com- 
pleie the filler, each aegnenc must be di- 
vided by another crease made in a direc- 
tion opposite to those elready made. To 
effert fhU, DTt U folded back so that It 
lies under DG, on the opposite face of 
tbe eemicircle ; In other words, tbe 
crease DL (Fig. 3> Is in an opposite di- 




Flg. 3 

rection to any of the other creases pre- 
viousij made. In a similar fashion. DG 
is folded back so that it lies under DE, 
producing a new crease, DNl iFig. 3), 
which has the same direction as the crease 
DL, but is in an opposite direction to 
DG or DE. This process is repeated until 
tbe semicircle ia divided into sixteen seg- 
ments by fifteen creases, the eight new 
creases (illustrated by dotted lines) all 
bemg in an opposite direction to the first 
seven creases. The paper can now be 




ofieoed out, aa abown in Fig, 4. and it 
will be found divided into tbirtv-two seg- 
ments, two of which, aituaceif opposite 
to one another, have both edges in the 
same direction, and in order to prevent 
these two segments from lying flat against 
the glass when the paper Is placed in a 
funnel a new crease, pointing iuwnrd, 
should be made in each segment so that 
each of these tw segments is divided into 
two smaller segments, bringing tbe total 
up to thirty-four. When placed in a fun- 
nel tbe paper will not fit closely to the 
glass, and thus a free passage ot tbe fil- 
tered liquid is possible, w*hile at the same 
time the entire surface of tbe paper will 
be exposed to the liquid. 

When plaiting a filter, care should be 
taken not to crease the paper down to 
the extreme center of the circle (D), oth- 
erwise the apex of the fiber may be so 
weakened as to break with the weight 
of tbe liquid poured upon it. The weak- 
est part of a filter paper, whether plain 
or plaited. Is always the extreme apex, 
and various suggestions have been made 
with a view to overcoming this weakness. 
One method is to dip tbe apex into strong 
nitric or sulphuric acid: the latter acid 
converts the paper into parchment paper, 
and thus renders it impervious to the pas- 
sage of fluids, but the former treatment 
merely toughens the fiber of the paper. 
In either case rare must be taken to wash 
the filter free from all traces of acid. The 
apex of a filter may also be supported by 
a s«inall cone made of platinum foil, or 
more simoly by means of a smaller filter 
paper folded and placed in the funhcl first, 
or a pledget of cotton wool may be used 
for the same putpose. VVlicu fiUeriug 
large quantities of liquid the paper is 
sometimes supported with calico to avoid 
breakage, the cloth is usually folded up 
with toe paper, tbe double filter being 
placed iu the funnel In the usual way. 
The fact that the apex of a filter paper 
is always a suoive of weaknesa has Ted 
to the adoption of another method of fold- 
ing filter papers. Tbe circle of paper is, 
as usual, firat folded into a semicircle, 
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Fig. 5 



Next, BB (Fig. 6) ii folded over, with 
the crease in the position marked by the 
line EH ; the point E, it will be noted, 
is sot the center of the circle of filter 
paper. The paper is now turned CMupletely 
over, Qod I>A la folded over in the posi- 
tion marked by the line, DF, the crease. 




Fig. 6 



DF, being, of course, in the opposite di- 
rection to the first crease. BH. When the 
paper is opened out (Fig. 5), It will fit 
Into a funnel baviog the proper ancle of 
00*. while the apex will ue strengthened 
hy the presence of a double thickness of 
paper. 

A liquid should never be poured in a 
sudden stream on to the apex of a filter 
paper, but should always be poured gently 
against the aide of the filter, where, if 
dealing with small quantities. It may be 
conveniently directed by means of a glass 
rod (as shown In Fig. 7). In this fig- 
ure the student should note the small strip 
of paper (A) inserted between the neck 




Fig. 7 



of the flask and the funnel tube. Thia 
precaution is necessary if the end of the 
funnri fits closely into the receiver, in 



order that there may be a free escape 
of air as the filtereil liquid enters the 
receiver. A filter paiier placed in a fun- 
nel should never reach above the rim of 
the funnel, for. if such be the <;a8e, the 
liquid will be sucked by capillary attrac- 
tion into the projecting edges, and there 
Will be coziside cable loss by evaporation 
from the exposed edges. Even when the 
filter paper does not protrude over the 
rim of the funnel there is always some 
loss by evaporation, especially when the 
liquid is a particularly volatile one. niKl 
the room temperature is high. In order 
to lessen tbe loss by evaporation during 
a slow filtration, a piece of plate glass 
may be placed on the top of the funnel. 

Continuoa$ FUiration . — Tt is fr^uently 
inconvenient for an operator to give con- 
stant attention to a filtr.ocion process, 
hence a "self- feeding" filter is of gre.it 
service. On a small scale, the following 
simple method. i11ustrele«1 in Fig. 8. works 
well. An inverted Winchester quart, con- 
raiding tbe uufiltered liquid, ta arranged 
at such a beigAt that toe mouth of tbe 
^ttle ia in tlie liquid at the level at which 
it is desired to keep the funnel filled. The 
liquid in tbe funnel acts as a valve, and 
until air enters tbe bottle none of tbe li- 
quid will flow out, since the atmospheric 
pressure, is sufficient to support a column 
of water 32 ft. in height. As. however, 
the liquid in Ibe funnel passes through 
the filler, It sinks in due course below tbe 




Fig. S 

level of the month of tbe bottle. Air 
will, consequently, enter, and at the same 
time a correspondiDg amount of the liquid 
win flow from tbe bottle into tbe funnel. 
Thia process will go on automatically un- 
til the bottle is empty. The method Is 
similar to that adopted for obtaining ft 
continuous supply of menstmm for per- 
colation, ft process which has been already 
described. An arrangement which is simi- 
lar in principle to the above has been 
adopted for the cootioaous washing of a 
precipitate. In Fig. 0 is shown a spe- 
cially constructed tube fitted into the n^'ck 
of an inverted flask by means of an india- 
rubber cork. As in the ca^ar* of the in- 
verted Winchester, water will flow out of 



the flask at E as soon as the level of tbe 
liqirid in the funnel falls below the level 
of n^ere the side tube joins the main 
tube (0), oir entering the flask through 
tbe open side tube (D). Tbe process ia 
continuous so long as any liquid remains 
in the inverted flask. 




Ashetto^ FiUcrs.^ln some cases, tbe 
turbidity of a liquid is due to the sus- 
pension in it of particles of matter so 
minute that their removal is not easily 
effected by the ordinary method of fiUra- 
tion through paper. In such cases, a clear 
and bright filtrate can often be obtained 
by shaking up with the turbid liquid some 
substance by means of which the minute 
particles are entangled, aud can no longer 
pass through the pores of the filtering 
medium. For this piuTiose, paper pulp, 
prepared from waste scraps of filter jm- 
per. calcium phosphate, kieselguhr. kaolin. 
French chalk, magnesia, and finely shred- 
ded asbestos, have all been recommeml- 
<hI Whichever one of tliese substances 
is chosen, a eraoll quoullry of it is well 
shaken up with the liquid to be filtered, 
or the filter itself is first coated by shak- 
ing up a little of the filtering agent with 
wafer, pouring the mixture over the filter 
and allowing the latter to drain. ‘Usually, 
with either method, the first few drops 
of the filtrate are not very clear, hence 
tbe first runnings should be returned to 
the filter until tbe filtrate is obtained 
bright. 

For rapidly fliceriog turbid liquids, es- 
pecially those which are cloudy from tbe 
presence of minute globules of essential 
oil, the "Seits" asbestos filter has proved 
succeuful. The apparatus consists of a 
conical filter of fine brass-wire gauze, suit- 
ably supported. Tbe turbid liquid ia 
thoroughly shaken with a small quantity 
of finely shredded asbestos fiber, and ia 
then transferred directly to tbe gauze fil* 
ter. With most liquids, a rapid flow of 
bright, transparent filtrate is obtained. 

Bot Filtration . — It is sometimes neces- 
sary to filter through paper substances, 
such as fata and waxes, which are not li- 
uid at ordinary laboratory temperature, 
n sneb a case, a rough and ready plan 
Is to arrange the funnel over a circular 
ienv-power gas burner (Fig. 10), but a 
better plan is to use a hot- water jacket 
for the funnel. In Fig. 11 a funnel suit- 
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able for hoc tiltration on a small scale 
is illustrated. The jacket is usually cod* 
sCruoCed of copper ; at some point around 
the top rim there is an opening (A) 
through which water is introduced, and 
this water Is kept at the desired tempera- 
ture by means of a Bunsen gas burner 
or a spirit lamp placed under the pro* 
jeoting arm. In practice, the substance 
to be hlcered is drst melted, and is then 
poured Into the funnel, which has previ- 
ously been allowed to become properly 
beared in the copper jacket. As the heat- 
ing is continued, some of the water in 
the jacket will be lost by evaporation, 
since the opeaing, A, must not be closed 




Fig. 10 

on account of the prcasure which the 
steam would produce if this were done; 
hence from trme to time a tittle more 
water must be poured into the jacket. 
B ig. 12 shows au improved type. 




Fig. 11 

Accelerated Filiration , — The rapidity at 
which ril^raHon is effected depends upon 
several factors, the chief of which are: 
The extent of the filtering surface, the 
viscosity of the liquid, the porosity of the 
filtering medium, and the pressure or force 
by which the liquid is impelled through 
the pores of the filter. 

In filtration as ordinarily carried out, 
the only pressure exerted is that due to 
the liquid itself resting on the fiUeHng 
medium : but by increasing the height of 
this column of liquid the pressure Is in- 
creased. and filtratinn la cnn!Wpi(»DtIy 
celerated. One of the principles of by- 
droatatica la that the thrust exerted by 
a liquid of given depth on the base of 



the containiog ves.se! is Independent of 
the shape of the remaining portion of 
the vessel, hence the column of liquid 
need not be of equal diameter through- 
out in order to produce uniform press- 
ure. 

Acting on this principle, a simple means 
of filtering oils or other liquids has been 
suggested. A filter bsg is firmly attached 
to the lower end of a long tube, while 
to the upper end of the tube is fixed a 
funnel, into which Is pour^ the liquid 
that is r^uired to be filtered. Under 
such conditions the pressure exerted is 
that due to the weight corresponding to 
the total height of the column of liquid, 
and the filtrate is forced through the fil- 
ter bag and collected. Instead of a filter 
bag an ordioa^ inverted funnel may be 
used ; the filtering medium is tied securely 
over the broad mouth of the funnel. It 
being necesaarj always to support filter 
paper between layers of calico. 




Pig. 12 



A Device for Rapid Filtration, 

Glass filter rods with a hooked eod set 
over the edge of the ordinary funoel, form 
a corrugated support for filter paper, 
which is unaffected by liquids likely to 




Glass Filter Rack 



be filtered through the glass funnel, and 
esn he elTertiinlly cleaned with a mini- 
mum of labor. 



Percolation. 

This* is a kind of filtration, commonly 



called ‘by displacement/’ employed for 
extracting the essence from roots, herbs, 
seeds, barks, etc. It is effected In the 
following manner: It is first necessary 

that the articles to be acted upon should 
be ground in a drug mill to the condition 
of a coarse powder : then moisten the 
mass thoroughly with alcohol, allowing 
It to “macerate” for 12 hours in a vessel 
well covered. Next is required a hollow 
instrument of cylindrical form, having 
one end shaped like a funnel, so that it 
can be inserted in Che neck of a glass 
bottle, and having inside, near the lower 
end, a partition pierced with numerous 
small holes, like the strainer of a French 
coffee pot, which is a simple coffee per- 
colator; In the absence of such a parti- 
tion, soft cotton, or any insoluble sub- 
stance, may be substituted, and being 
placed in the inside at the lower eod of 
tbe instrument, will answer as well as 
the strainer. This instrument is called a 
percolator. Boullay's filter or percolator 
is usually employed. Macerate the in- 
gi'edients to be acted upon, for the time 
named, introduce them into the perco- 
lator, and slightly pre^s them upon the 
partition. Any portion of the liquid used 
in the maceration not absorbed by tbe 
powder should be poured upon the mass 
in the instrument, and allowed to perco- 
late. Now gradually pour iuto tbe perco- 
lator sutfirient of tbe alcohol, or other 
liquid to be filtered, to drive before it. 
or “displace,” the liquid contaiued In tbe 
mass; the portion introduced must, in 
like manner, be “displaced” by another 
portion, and so on till the required quan- 
tity of filtered liquor Is obtained. This 
extract is called a rincture. In case the 
liquor which first passes through should 
be thick and turbid, again introduce it 
into the instrument, being very careful 
not to have tbe powder too coarse or 
loosely pressed, or it will permit the liquid 
to pass too quickly; and, on the other 
hand, it should not be too fine or com- 
pact. or it may offer an unnecessary re- 
sistance. Should tbe liquor flow too rap- 
idly. return It to the instrument, and 
close it beneath for a time, and thii^ per- 
mit tbe finer parts of the powder to sub- 
side. and cause a slower percolation. 

The first portion of liquid obtained by 
the method of displacement is always in 
a state of high concentration. In gen- 
eral, it is a simple solution of the soluble 
ingredienu of tbe crude drug in tlie duid 
employed. But sometimes the solvent, if 
compound, is i*esolved into its compound 
parts, and the fiuid which passes^ through 
it at any given time Is only one of these, 
holding iu solution only the most soluble 
part© of the drug. 

Thus, if diluted alcohol be poured over 
the powder of myrrh, in the cylinder of 
the percolator, the fiuid which first drons 
uUo tbe receiver is a solution of an oily 
consistency, chiefly composed of rosin mill 
volatile oil dissolved in cleohol. In like 
manner, when the powder of gallinits is 
treated in the same way by hydrated sul- 
phuric ether, two layers of fluid are ob- 
tained. one of which is a highly concen- 
trated solution of tannin in the water of 
the ether, and tbe other a weak solution 
of the same principle in pure ether, In 
all cases. Iherefore. in which it la not 
otherwise dii'ected, it is absolutely neces- 
sary to agitate the several portions of the 
liquid obtained by peroolsHon together, 
in order to insure a product of uniform 
strength or activity. 

To illustrate the operation of diaplace- 
meiii, and describe an excellent percola- 
tor for making perfume tinctures, we will 
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aur»pos€ that benzoin is under treatment. 
The apparatus, made wholly of glass, hsT- 
ing been arranged, as shown, and a plug 




Percolator for Terfiime 

of raw cotton dropped loosely at a. the 
benzoin, in coarse now dn*. w then poured 
Into the portion, b, until it readies the 
line. 0. Alcohol. Do%, is next added until 
h rises to the line, d. As soon ns the 
first portion sinks into the benzoin a fresh 
addition must be made: nml thus the suc- 
ceeding relays go on displacing those 
whidi preceded them without minffling 
with them. Each stratum becomes more 
and more charged with soluble matter as 
it descends; and when it reaches the bot* 
tom of the mass, uuder the pressure of 
the superincumbent liquor, it ruos out 
saturated. When, by successive additions 
of fresh alcohol, the benzoin under treat* 
ment has become exhausted, the liquid 
passes through the and fulU into 

the receiver, e, as ta.steless and coJorlRxs 
as when first poured in, 'fills indicates 
the completion of the process. 

As atmospheric pressure is an impor- 
tant element in the operation, it will 'not 
annwer to shut it off by closing the Cop 
of the displacer without making some 
compensation: and, therefore, a communi- 
cation between the upper and lower ves- 
sels is established by means of a latent 
tube arrangement, f. In this manner the 
apparatus is kept close, and the evspora* 
lion of alcohol prevented, wlille the press* 
m'e produced is distributed throughout the 
apparatus, and rendered uniform. As the 
runnings are clear, filtration is rarely 
necessary. The quantity of alcohol thus 
consumed need not be more than sufficient 
to exhaust the material: and the result- 
ing tincture must therefore be diluted to 
the proper strength, For perfumes, de- 
odorized alcohol must always be used. 

The method of displacement has the ad- 
vantage of expedition, economy, and yield- 
ing products possessing uniformity of 
strength, but it requires considerable ex- 
perience to ndvapt it to all substances. The 
art rests in properly packing the ingredi- 
ents in the cylinder, some substances re- 
quiring considerable pressure to be used, 
while others, when even lightly packed, 
scarcely permit the fluid to pass throngh 
them. Ao excellent plan, applicable to all 
substances, but especially those of a glu- 
tinous or mucilaginous nature, in to mix 
the powder with nn equal bulk of well 
washed sand before rubbing it up with 
the menstruum. 'The coarseness of the 
powder must also be attended to. Sub- 
stances that readily become soft and pap- 
py when wetted by the menstruMcn should 
not be u?ed so fine as those that are more 
woody and fibrous. The method of dis- 
placement answers well for the prepara- 
tion of all tinctures that are not of n 
resinous nature, and for most infusions 



fibrous substances. as roots, 
seeds, insects, etc. 
U IS especially adapted for the prepara- 
tion of concentrated Infusions and es- 
sences, as they may thus be obtained of 
any required strength, without loss, or re- 
quiring concentration by heat, which is 
80 destructive to their virtues. 

When ordinary tinctures are OLde in 
large quantities, displacement is never 
likely to supersede maceraiion on account 
of any practical advantages ic may pos- 
sess. If the prescribed directions be duly 
attended to, the process of maceration is 
unexceptionable. Tlie process is more sim- 
ple than the other: the mode of opera- 
tion more uniform; it is, in fact, always 
the same: U requires less of skill and 
dexterity In conducting it: it requires less 
oonsianc attention during its progress, 
which, in operating on large quantities, 
is a coos i deration : and finally, the appa- 
ratus required is less complicated. When, 
however, only small qttan cities are to be 
made at a time, and kept in stock, ths 
adoption of the process of displaceroenc 
will often be found con veo lent and advan- 
tageous. It offers the means of making 
a tincture in two or three hours, which, 
hv the other process, would require as 
many weeks. 

Dialysis. 

This is a process of separating sub- 
stances which do Qot crystallize from 
those which do, by means of a porous dia- 
phragm which sets in water. The appa- 
ratus which is used is called a ^lalyxer. 
Which consists of a q.v Under over whose 
bottom is secured a sheet of parchment 
paper, This sets in a dish of water. T^e 
liquid which is to be treated is placed 
in the upper dish, sod the whole is put 
away for s time, when the separation will 
he found complete. This process Is more 
useful m pharmacy than io the arts. 

Crystallixatioo. 

When a body, io the act of passing 
from a liquid or gaseous to a solid state, 
arranges itself in symmetrical forms, the 
process is termed crystallization, and the 
parts of the body so aggregated are called 
crystals. 

By this process we can separate ciys- 
ta nzable from amorphous sul^tanres dis- 
so ved m the same menstrua ; purify crys- 
foreign and coloring matter's, 
sjd in qualitative examinations be en- 
abled to determine the eompoaltloa of bod- 
ies by a reference to the characteristics of 
figure. 

The modes of crystanixation are by 
/tfston. sublmatioA. eolntiott and chemical 
reaction. 

Cry^talJication by Fueion. — Sulphur, 
lead, bismuth, tin. antimonv. silver, nn- 
merouR alloys, anhydrous j»alts. and other 
fusible snbstances which are unalterable 
by heat, are crystallizable by To 

this end they are melted at the lowest 
possible temperature, and allowed to cool 
very gradually. As soon as a crust forms 
upon the top. which may be readily seen 
by the surface becoming furrowed, it must 
be pierced with a rod. and the still fluid 
portion decanted with sufficient dexterity 
Co prevent it from cooling during the 
process, and at the same time from in- 
juring the crystals coating the interior of 
the vessel. The liquid matter shonld be 
placed so as to be free from all vibration. 
The greater the mass of the material, and 
the more slowly it is cooled, the more 
voluminous and better defined will be the 
crystallization. 



CrpHallizotion by Vola- 

tile solids, as iodine, camphor, several me- 
tallic chlorides and mercurial compounds, 
arsenic, benzoic acid, iodide of lead, etc., 
when heated as directed in SHblimafion, 
yield vapors which, in cooling, take the 
form of crystals. 

_ Crvetallization from Solution . — When 
it 18 desired to obtain a substance in crys- 
tals it must first be liquefied, or made into 
a solution with an appropriate liquid. If 
after making the solution, there be any 
insoluble residue, it must be separated by 
nitration; and subsequently, if the solu- 
tion Is capable of decolorization by such 
means, it should be boiled with a small 
portion of clean bone or ivory black, and 
again fiUei*ed. As it is the almost univer- 
sal law that heat increases the solvent 
power of bodies, the solution should gen- 
erally be made and clarified at the boil- 
ing point, so that the excess of matter 
taken up at the high temperature may 
separate, on cooling, in the form of crys- 
tals. So long as a solution is dilute it 
yields no crystals; these latter are only 
foraed when the containing liquid fs 
supersaturated ; op. In other words, holds 
moi*e than ic can ret.ain : and consenuent' 
ly, in diminishing the quantity of tne li- 
quid by crupora^ion, we increase the den- 
sity of that which remains, and hence, 
upon cooling, it deposits that excess of 
the dissolved .substance wdiich it only held 
by virtue of its high temperature. Some 
instances are so easily soluble, and to 
such an unlimited extent, that their so- 
lutions form crystals immediately upon 
cooling: others, again, are taken up with 
Hucb difficulty, even at high heats, unless 
in large bulks of liqnic'., that although ex- 
posed to prolonged ebnlUtion the)* require 
to be evaporated In order to separate what 
has been dissolved. As the mode of evap- 
orating has an important influence upon 
the form and size of crystals, we give 
some hints as to the proper manner of 
performing it. 

If large and well defined crystals are 
required, the solution sbould he subjected 
to spontaneous evaporation, for the moi'e 
slow and uniform the concentration the 
more regular and gradual will be the su- 
perposition of material required to make 
distinct and large crystals. A slight ad- 
dition of solution of gelatioe will, in 
some instances, it is said, give the crys- 
tals Cbe form of plates, as id tbe case of 
boracic acid. The solution should be re- 
moved from the fire as soon as drops, 
withdrawn by a glass rod, and deposited 
upon a watch glass or clean spatula, give 
small crystals upon cooling. If, how- 
ever, a very dense crystallization is re- 
quired, the concentration may be contin- 
ued until a pellicle forms upon the top, 
but then the solidified masses are con- 
fused and less brilliant. These essays in- 
dicate that the liquid is evaporated to a 
point at which it cannot retain all of 
its soluble matter. Tbe vessels are then 
placed aside to cool gradually and uni- 
formly, that the excess may crystallize 
out of the liquid. Tbe temperature should 
be regular, for slight variations may alter 
the form of the crystals. 

Bodies equally soluble in cold aod hot 
water, as well as those which are deli- 
quescent, require a prolonged evaporation, 
as they only crystallize from very dense 
solntions. 

When the liquid is to be converted 
icholty into solid, then the process is 
termed granulation^ and is practiced by 
concentrating it to a syrupy consistency, 
removing the vessel from the fire and stir- 
ring its contents conJitanfly until tbe mass 
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has cooled into /franulea. This mode Is 
adapted for purifying pearlash and con- 
verting it into sal tartar, and also for 
graining brown sugars. 

Emulsions and Emulsifying. 

To emulsify an oil consists in rendering 
it capable of mixing with water to form 
a uniform milky fluid, by the aid of an 
intervening medium, generally saccharine 
or mucHaginoua. 

Milk being the most perfect emulsion 
obtniunhle, the uiUture of fat which 
Btimnlates this compound most closely 
muse likewise be regarded as superior in 
the degree that these qualities are intensi- 
fied. To be sure, an artificial emulsion 
always represents a greater percentage 
of fnt than milk, and its preservation is. 
therefore, relatively easier than in that 
obtained from nature: Imt this fact mere-» 
ly modifies the result, and does not involve 
the principle. The greater proportion of 
water in milk also favors decomposition, 
but on the other band, the minute, per- 
haps even molecular, divUiuu of the fat 
globules renders it possible to withatand 
decomposition longer iban an ^ually di- 
lute artificial emulsion, wherein the oil 
globules are not so thoroughly diBseml- 
uated. 

We, of coarse, recognise the fact that 
milk contains different animal bodies noc 
present In ordinary artihcial emulsions, 
which are prone to decompositioD, so that 
the similarity drawn between the two is 
baaed more upon physical characteristics 
than their presenting any features In com- 
mon chemically. 

But it is this attempt at compromising 
its principal physical feature — fluidity— 
with permanency, which makes the prep- 
aration of an emulsion so <litficult. To so 
change a fat as to render U miscible with 
water is a matter of easy execution, but 
when we attempt to embody the desirable 
feature of fiuidjty then we are tliwarte^l 
by physical laws, and resort to chemical 
means as a compromise. 

Condensed milk is a striking Illustra- 
tion wherein by a change of its physical 
condition, complete preservation has been 
attained much more satisfactorily than 
milk in its natural form could be pre- 
served, even with chemical means. It is 
for this reason that consistency Is the 
most desirable feature to insure the per- 
manence and preservation of any emul- 
sion. natural or artificial. 

It is well known that a perfect and per- 
manent emulsion can be made with cod- 
liver oil and malt extract, owing to the 
consistency of the preparation solely, as 
we have attempted to use the same agents 
p^pi^ggented in malt extract, namely, dex- 
trine and glucose, and discovered that 
as soon as the consistency was abandoned 
these agents did not possess any advan- 
tage over those usually employed for 
emulsifying fats. To the albumen in milk 
has been ascribed the high degree of and 
most permanent emulsification, and there- 
fore gelatine is employed in artificial 
emulsions, with not much better success, 
however, than other agents, when semi- 
fluid consistency is abandoned. 

We will now consider what should be 
used as emulsifying agents, and also such 
ns, while largely used, are not desirable, 
for obvious reasons. 

Unfortunately, the well-worn maxim, 
so justly applied to moat classes of phar- 
maceutical preparations, *‘The sacrifice of 
mpdicinal value for elegance/* has not 
been lost sight of in the prenaration of 
emulsions. Periodically, different sub- 



stances from all the different kingdoms of 
nature have been proposed, enjoyed a 
short, fashionable stay, and then been rele- 
gated to their well merited oblivion. 

The vegetable gums, acacia and trag- 
acanch, have been cbe longest in use, and 
the first mentioned of these has probably 
answered the purpose of a reliable, con- 
venient, and ot least innocuous emulsi- 
fy ing agent better than the majority of 
latter-day substitutes. 

Tbe late Prof. Wm. Procter announced 
the proportion to be used of gum acacia 
to produce a perfect temporary emulsion. 
His directions were as follows: **Mix 




Emulsifier 



intimately, in a perfect);^ dry mortar, the 
oil with on^half Its weight of powdered 
acacia ; to tbia add at once one-hnlf as 
much water as tbe combined iveigbc of 
oil and gum. and triturate briskly unci) 
the mixture has assumed the color and 
coDsisteDcy of a thick cream, which pro- 
duces a crackling noise when tbe pestle 
is moved r^idly around tbe sides of the 
mortar.** This la the emulsioo proper, 
and to this can be added any amount more 
of water or ocher desirable vehicle or 
medicament to bring tbe finished prepa- 
ration up to tbe quantity prescribed. 

If perfectly made, this emulsion will 
stand any degree of dilution with watery 
mixtures: in fact, its <)ualitv is proved 
when, by a large addition of tvater, the 
oil globules will not separate or aggre- 
gate at tbe top of the liquid. 

Practice has demonstrated that the 
proportion of gum can be varied accord- 
ing to the nature of tbe oil employed, 
but tbe constant relation between the wa- 
ter used for the emulsion proper, and 
Che mixture of oi) and gum. must be 
scrupulously adhered to as insuring in- 
fallible results. 

Fixed oils rich lo gum, per se, as co- 
ps iba, castor oil. etc., do not require as 
large an amount of gum aa cod-liver oil. 
while in the case of ethereal oils, tor in- 
stance, oil of turpentine, an equal amount 
of gum. or weight for weight, la neces- 
sary. To prepare an emulsion from tur- 
pentine not unfrequently presents ditfi- 
cuUies, and so much tbe more is this to 
be guarded against, as it is a powerful 
remedy, and if presented in a merely me- 
chanical mixture will prove irritating, and 
perhaps engender serious consequencea. 

But then, if by careful observance of 
this method we can obtain a perfect emul- 
sion, what more is desired? Although 
this emulsion is perfect, it is not perma- 
nent, and to circumvent this negative fea- 
ture is the problem for solutiou. 

While we have not discovered any 
means or process whereby this problem 
can be solved, yet we have found agents 
capable of preventing this separation lu 



a great degree, being guided in their se- 
lection by a knowledge of Che constitu- 
ents which are most favorable to this 
separation and those that are not. 

An emulsion should be palpable, and 
for this reason it is always^ sought to 
make it sweet by tbe introduction of cane 
sugar or glycerine. These two agents are 
the cause of the most dissatisfaction with 
emulsions. Sugar, owing to its affinity 
for water, and density, favors separation 
very rapidly, precipitating while the emul- 
sified oil forms a compact, creamy and 
gradually diminishing stratum at the top 
of the vessel. Glycerine, probably from 
the same causes, and its mcompatibiliry 
with fixed oils, behaves in a similar man- 
ner, and for these reasons these otherwise 
desirable vehicles cannot be represented 
in an emulsiou when permanence is to be 
obtained. 

As no other agents present themselves 
for fulfilling the sweet object in view, we 
have been in the habit of preparing emul- 
sions without attemptini^ to make them 
sweet, and. we believe, without detracting 
from their palatabilicy, while enhanciug 
their appearance. 

Now. then, let us consider what agent 
will favor tbe homogeneity of the emul- 
sion; that Is, prevent separation or pi*e- 
eipitation, bearing in mind that the pr^n- 
aration must not be changed physically 
or chemically. 

Gelatine has been used with somo s.ir- 
isfaction, as it retards the sepantion for 
a considerable length of time: in fact, it 
answers tbe purpose so well that for th* 
extemporaneous preparing of emulsions it 
leaves nothing to be desired. But in com- 
mon with other agents used for this pur- 
pose, it gradually loses lU power of pre- 
serving the homugeueicy of an emulsion, 
and eveacUAlly tiie separation and decom- 
posiiioo, so called, uliudud to above, take 
place. 

The proportion of geiatioe employed is 
about 46 gr. to 1 pi. of tiie emulsion ; it 
should be dissolved iu the water, and add- 
ed at any time of tbe operation. By in- 
creasing this amount so that a jelly Is 
formed of the emulsion, a perfectly per- 
manent and stable preparation is obtained. 
Buc this mult is obtained because the 
physical character of the emulsion has 
been changed — fluidity abondoned for cos- 
sistency. Unhappily, we caunot take ad- 
vantage of this condition, and therefore 
“consistency is not a jewel'* pburmaceu- 
tically. 

Cbemical agents such ns change tbe 
character of an emulsion by Anponlfyin;; 
tbe oil, have been largely advocated, and 
to the employment of this clasa of sub- 
stances is principally due the elegance and 
permanence of ready-made emulsions. 
That this is attained at the sacrifice of 
medicinal value of the preparation we 
have no doubt, but medical authorities 
have sUo demonstrated it to be a ques- 
tionable, procedure to chemically change 
the constitution of a fat intended for in- 
ternal administration by what should be 
a simple pharmaceutical proceMS — emul- 
sification — and now con^'^mn the use of 
alkalies with balsams and rosins. Co- 
paiba is no more eslilbited w*itb solution 
of potash, and alkalies are generally con- 
ceded as operating Co break up the sen- 
sitive electronegative principles of ros- 
ins, upon which their medicinal value 
chiefly depends. Animal fat, and espe- 
cially cod-liver oil, when rendered alka- 
line. undoubtedly suffers decom posit ion in 
those very constituents to which its su- 

E erior digestibility is due, and thus what 
as been gained on one hand is more than 
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lost on the ocher. The saponification 
which has been protlaced by the use of 
the alkali renders the preparation very 
prone to rancidity if exposed to the air. 
and even wljen Preslily made it possesses 
inferior palatability ; but then this has 
hppn of secondary importance to homo- 
geneity or elegant appearance. 

V 

IGNITION 

Suh.‘?tances freciuently rennira to ig- 
nited to redness, either as the sole proc- 
ess of their preparation, or as a prelimi- 
nary siep to subset nent operations. 

Ignition of Filters. 

In analyses, the filters containinff the 
insoluble i»r precipitated substances whidi 
are to he e's'tiraated are ignited or “barnctl 
oil,” to expel carhonnt'emia and volatilo 
Qiatters, before being weighed. The im- 




Heating Porcelain Crucible 



plemencs for this purpose are porcelain 
or platinum crucibles, either having their 
appropriate application. 

As It is necessary that the filter should 
he wholly or partially dry, U must be 
carefully removed from the funnel, so as 
not to lose a parti<de of Its oonceuts. com- 
pressed between the folds of bibulous pa- 
per, and. furthetr dried in a capsule over 
a sand or water bath, or in a drying 
stove (desk'vation), at a temperature of 
about 2(H)^ F.. or less. The dried filter 
is then to be transferred to Che crucible, 
whivh lias been previously weighed. The 
CrunKfer must be made without the loss 
of the least particle, and for this purpose 
(he crucible may be placed upon a sheet 
of glazed white paper, so that any parti- 
cles that accidentally full may be pve* 
served. The filter should be placed in the 
orucihle with its apex upwards, after hav- 
ing been freed as much as possible from 
the adherent precipitate by gently rubbing 
the sides toaether between the thumb and 
forefinger. The force u.sed for this pur- 
pose must not he sufficient to abrade the 
paper, otherwise the matter will reach the 
fingers, and a loss thus be occasioned by 
adherence. 

When substances are tn be ignited for 
the deterrainatinn of their hygroscopic, 
volatile, or organic matter, the heat of the 
lamp should be gradually applied without 
Che blast, and, for the former purpose, 
only to the production of a dull r^ heat. 
In these instances, the crucible should he 
weighed first, 90 that the loss sustained 
by a given weight of its contents during 
ignition, may be ascertained in one weigh- 
ins merely by subtracting the weight of 
the crucible and contents after ignition 
from the combined weight of the two be- 
fore Che same process. The loss gives the 
amount of the volatile matter. 

In analyses of coals, the moisture can 
be determined by heating the crucible in a 
hot sand bath, or very gently over a low 



flame. After the loss thus occasioned is 
determined by weighing, the amount of 
carbon may be ascertained by subjecting 
the crucible and concents to a much higher 
beat. 

When the substances are to be exposed 
to beat, tbo cmcible and concents must 




Gas Crucible Furnace with Air Blast. 

likewif^e be weighed separately before ig- 
nition. The loss of weight gives the 
amount of volatile mneter driven off. The 
ignited matter can then be removed from 
the crucible by hot water alone or acidu- 
lated. 

Scoriae may be removed from platlnam 
crucibles by coveriug them with a paste 
of boras and carbonate of soda, heating 
them to redness, and when cold, dissolving 
out the saline mar ter with boiling w.iter. 
A repetition of the process is necessary 
to brighten the crudble perfectly if it had 
been very dirty. One of onr engravings 
represets an assaying plane of gas fur- 
naces as arranged by Walter Lu Drour. 




Assayer's Plant of Gas Furnaces, 



The furnace to the right is for roasting, 
the middle is for crucible fusions, and (o 
the left Is one for acortficatiou and cupel- 
la tion. 




Gas Cmdbte Furnace W' ithout Blast 



Fusion. 

Fusion is a process of liriuefying solid 
bodies by heat without a solvent, such as 
w*ax melting. Gns melting arrungements 
as shown are recommended. AVith this 
apparatus a sound 2-oz. ingot of gold or 
silver cau be molded in 2 min. A crucible 
of molded carbon is supported by a sheet- 
u*oa slide or plate which is clamj>ed to an 
ingot mold by a clamp which swivels in 
the U-shaped cast-iron stand. The metal 
to be melted is placed In the crucible, and 
the flame of the blowpipe directed on it 
until it is perfectly fused. The whole is 
then tilted over by means of the upright 
handle at the back of the mold. Tlie 
waste heat serves to make the ingot mould 
hot. No flux should be used with the 
oarhon crucibles. 

Tlie plate mold will cost an ingot 

In. thick; wire mold, 3- Id 
x3-lhx2Vi in. Ions. 

For meltiiiir up to 2 oz. of gold or sil- 
ver rapid l.v, without the U!«e of a furntire. 
In this arrangement the two parts of the 
ingot mold slide on each other, to enable 
ingots of any width to be ca.st, and the 
blowpipe is part of the rockiug stand. 




Ingot Casting Arrangement. 




Carbon Crucible. 



When the metal is melted in the shallow 
crucible of molded carbon, till the whole 
apparatus over so as to fill the ingot 
mold. 

Calcination. 

The separation (in a dry way) of vola- 
tile from fixed matter, by beat, is termed 
calcination. The process ia applicable : 

To the expulsion of water from salts, 
minerals, coals and other substances. 

To the expulsion of carbonic acid from 
certain carbonates. 

To the expulsion of arsenic and sulphur 
from cobalt, nickel and other sulphur- 
etted compounds 

To the expulsion of bituminous matter 
from coals, and certain minerals and ores. 

To the ignition of quartz and silicioua 
minerals to promote their disintegration. 

For the purpose of expelling the com- 
bined water of argillaceous minerals, and 
of thus rendering them more obstinate to 
the solvent action of acids and reagents. 

If the substance under process is or- 
ganic. its calcination in a close vessel by 
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a medium heat usually effects oaly partial 
<J«K*ompoaitiOD» the gaseous matter geoer* 
ated escaping through interstices and the 
fixed components remaining «~Uh a uor- 
tioQ ot unaltered carbon. Performed in 
this manner, the process calces rtte name 
of coking, familiar instances of which are 
(be formation of coke by distiliing coal 
m closed retorts, the manufacture of char* 
coal from wood, and of bone black from 
bones. 

By increasing the temperature and ad- 
mitting the air, the whole of the alterable 
and volatile matter is expelled, the (ixed 
matter remaining as ashes. The process 
is then styled incineration, ami in this 
way the coke, charcoal and ivory black, 
obtained as above directed, may be en- 
tirely reduced to their incombustible por- 
tions or ashei'i. 

Calcination is effected in platinum 
spoons or crucibles, in delicate experi- 
ments, over a spirit lamp; but in large 
operations a furnace is required, and the 
containing vessels are crucibles of either 
metal or earthenware, according to the 
nature of the substance to be heated, 
though the latter are often unsuitable for 
temperatures above a red heat. 

Wlif>n the operation is finished, tbe 
crucible should be taken from the Gre and 
allowed to cool gradually. The cover is 
thoQ to bo lifted off and tbe contents 
taken out with a spntula, and tbe portions 
adhering to the aides removed with a 
ffcmihcr, 

If the substance undergoing calcInaHon 
is fusible, it ia necessary when quantities 
are to be ascertained, to weigh both tbe 
crucible and contents before ignition, so 
that the amount of volatile matter driven 
off may be expressed by tbe weight lost 
in heuQing. Water alone or acidulated, 
with tbe aid of h«at. generally removes 
the gaiclnod matter from rUe crucible. 

A body decripitatlng by heat should be 
powdered before being subjected to the 
process of calolnatloD, and tbe tempera- 
ture should be ruised slowly and gradual- 
ly, otherwise when the crucible is not 
covered, a loss may result from the ejec- 
tion of particles. 

To avoid contact with the generated 
vapors or with the atmosphere, which to 
some sub.'^tancps act ns reducing agents, 
the crucible shnuld in such cases be 
covered, and if tightly luted perforated 
with one or more small holes for tbe es- 
cope of vapor. 

RoaMtinrj fas the term la generally 
use>n \» a kind of calcination to which 
many ores are submitted before their final 
reduebioD to tbe metallic state, for tbe 
purpose of expelling ingredients which 
would either delay that process or be in- 
jurious to the metal when extracted. In 
this way water, carbonic acid, sulphur, 
selenium, arsenic, and sometimes other 
subscanres. ore driven off from tbe ores 
containing them. The term ia also applied 
to other proresses, among tbe most im- 
portant of which Is that of the exposure 
to beat and air by which metals become 
altered in composition. Thus, copper be- 
comes oxidised, and antimony and arsenic 
acidifie<l by union with oxygen. 

Koasting is always effected in broad, 
shallow 0{»a vessels, so that the air may 
have free access ; and in order to promote 
tbe absorption of ox^'gen or the escape 
of the volatile substances, tbe surface of 
the body to be heated should be Increased 
by previous pulverization, and it should 
be constantly stirred during tbe operation 
so as to present as many points of con- 
tact as possible. Tlie most suitable ves- 
sel IS a baked earthenware saucer or cap- 



sule placed ID a mudle or upon the bars 
of a calcining furnace. Sometimes a 
crut^ble is used, and then the position of 
the vessel in tbe fumsce sboula be slight- 
ly inclined on one side. In either case 
the vessels should be heated to doll red- 
ness previous to receiving their charge. 

Deflagration. 

That species of roasting termed defia- 
gratioD is effected by rapidly heating tbe 
substance to be oxidized, together with 
some additional body as an oxidizing 
agent, as a nitrate or chlorate for in- 
stance. The powdered mixture is added 
portionwj^e to tbe crucible previously 
heated, and maintained at redness during 
the operation. Tbe vivid and sudden com- 
bustion w'hich ensues modifies the com- 
position of the original substance and in- 
creases its amount of oxygen at the ex- 
pense of the addendum. Thus, for in- 
stance, suipburet of arsenic is deflagrated 
with niter to produce srseniate of po- 
tassa. titanium and certain other metals 
to be transformed into oxides. 

Deflagration is also need as a tneana of 
detecting tbe presence of nitric or chloric 
acids. For this purpose tbe suspected 
substance is to be heated with cyanide of 
potassiam. In a small platinum spoon. 
If deflagration ensues It Is a test of the 
presence of one of them, or a compound 
of one of them. 

The crncibles may be of clay or metal, 
according to tbe nature of the substances 
be heated. Hie roasting of substances 
for the expulsion of organic matter mav 
be effected in platinum vessels, provided 
tbe beat is not caried sufficiently blgb to 
produce fusion of the substance being 
roasted. 

The beat must, at first, be very grad- 
ually applied, and at no time be made 
great enough to fuse or agglutinate tbe 
material, otherwise tbe process will have 
to be suspended in order to repulverise 
the matter. Proper care at the com- 
mencement will ODviate (he necessity of 
this additional trouble. Wbeo tbe beat 
has been cautiously raised to redness and 
all liability of fusion is over, the lire may 
be urged to tbe production of a yellowish 
red or even white beat, to that the ex- 
pulsion of volatile matter may be com- 
plete. 

Roasting operations which disengage 
deleterious or disagreeable fumes should 
be carried on in tbe open air or under a 
hood, and when tbe volatile matters are 
valuable they may be condensed as di- 
rected in DUiillation and 

Decrepitation. 

This frequently occurs and occasions 
loss by ejections of particles of tbe .mix- 
ture, owing to tbe sudden vaporization 
of tbe water of crystallization, which in 
finding vent scatters the confining sub- 
stances with a crackling noise. To pre- 
vent this loss, the crucible should be 
loosely covered until decrepitation ceases. 

Reduction. 

This operation Is employed for the 
separatioo of metallic bases from any 
bodies with which they are combined; 
but is generaly confined to the eztractiou 
from an oxide — that being tbe kind of 
combination most commonly met with, 
r^e combined action of beat and certain 
reagents is required to effect this result, 
tbe temperature varying with the natare 
of tbe substance to be reduced. 

The most usual reducing annts are 
charcoal and hydrogen gas. Tallow, oil 
and rosin are sometimes used, bat being 



easily decomposed they are dissipated be- 
fore entire reduction has occurred. Sugar 
and starch are also occasionally employed. 
We shall, however, confine our remarks 
to the two principal articles. 

Reduction by Charcoal. 

Charcoal is used for this purpose in 
two ways, either in powder and directly 
mixed with the subatanre, or as a lining 
coat to the crucible in which the reduction 
is accomplished. The first mode ia ob- 
jectionable, because the excess of coal 
which is required to be used interferes 
with the agglomeration of the particles 
of reduced metal. Whenever it is adopted, 
the quantity of coal dust to be added, 
which must be sutfieient to transform all 
the oxygen uf tbe oxide into cax'bouic 
acid, can be determined by calculation. 
This amwnt ia then mixed thoroughly 
with the oxide previously powdered, aud 
is transferred to a crucible, taking care 
to place the charge in the center und to 
covet the contents with a layer of the 
dust. The whole ia then to be subjected 
to the heat of a furnace, asmaced it 
necessary by a blast. The reduction in 
this way, the moat convenieur for large 
quantities, is rapid and complete, but the 
metalUc residue is often mixed with coal 
dust. 

Incineration. 

This is a process of heating organic 
substances wUh air until all tbe carbon 
is consumed, tbe product sought being the 

ash. 

Carbonisation. 

This is a process calling for the beating 
of organic substances without exposure to 
Che air until all the volatile products are 
given off ami the residue remains as a 
klml ul djairual. Buue black Is a guud 
example. 

Sublimation. 

When simple compound bodies which 
are either wholly or In part capable of 
assuming the aenform state are subjected 
to heat, they or their most volatile con- 
stituents, upon reaching tbe required tem- 
perature, rise in tbe form of vapor. If 
these vapors, in their transit, are inter- 
cepted by Q surface of a lower tempera- 
ture, they condense and take a solid or 
Hquid form, according to their uature. If 
the product is a solid, it is termed subli- 
mate. and the process by which it U ob- 
tained is subltmofton. If it ia liquid or 
gas. it takes the name of disfillate, and 
the operation which yields it that of dw* 
tillatwn. 

Both of these processes are Indispensa- 
bly useful in chemistry, for they afford 
the facility of taking advantage of the 
unequal volatility of bodies for their sep- 
aration. 

As instames of sublimation, we hove 
calomel and corrosive sublimate made by 
heating equivalent proportions of sulphate 
of mercury and comon salt ; benzoic acid 
evolved from the gum ; pure indigo from 
the commercial article, and caropho” from 
the crude material. Iodine Is sublimed to 
free it from impurities ; blniodide of mer- 
cury to convert it into crystals; naph- 
tbaline to free it from empyreumatic 
matter, and succinic acid to separate 
water. 

Specific Gravity. 

The specific weight of a substance is 
its weight in comparison with weights of 
similar bulks of other substances. ThU 
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t’otnjiarativo lu»aviju*ss of atui 

ilqoiils is conventionally expresspiJ in re- 
lation to water; tliey are considereil nn 
beinff liehter or heavier flion water. Thus, 
water being vp«ar<led as unity =1. the 
relative weight, or speclftc weight, of 
ether is vepi-psented by Hie Dgurea 
<it is nearly three-f norths, .7">0, the 
weight of water i, oil of vitriol by 1.8 in 
(It is nearly twin?, as heavy ar 

water). The speojhc ^\"Pight of siihstnnroa 
is, moreover, by go tie rally arreptp<l agree- 
ineiit, the weight of a I in Mar volumes at ir»^ 
i'. (r>n® F.), except in the ease of alcohol 
and wine, whi/di are at present taken 
at 15,0® 0 . (( 10 ® F. I , to maintain con- 
sistenry with the Tlnitecl States laws and 
regulations: for tiie weight of a dehnUe 
roluriie of any substance will vary acronl- 
hic to tem>[>erauire. beenming heavier 
when <T)ole<l and ligliter when hcnfed, dif- 
ferent bodies (gn.ses excepted) fliffering in 
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I heir rate of c onlraction and expansion. 
While, then, specific weight — or. conven- 
tioiially, specific gravity — is truly the 
I'omparath^e w'elgbt of ef|ual bulks, tJte 
Q umbers which in America commouly 
rppresent specific gravities are the com- 
parative weights of equal bulks at 15® 
(51)® F-), water being token .os uoily. 

The true weight of the body is its 
wpjght in air plus the weight of an equal 
bulk of air. .and minus the weight of a 
bulk of air equal to the bulk of brass or 
other weights etoployeil : or. In other 
words, its weight im racrio uninOuem'ed 
by the buoyancy of the air: but suc)i a 
correct ioD of the weight of a body is 
seldom necessary, or. indeed, desirable. 
Density is aonjetimss impro^rly regarded 
as synonymous with special gravity. It 
is true that the density of a iiody is in 
exai'l proportion to Its specific gravity, 
bill the former is more corrertl.v the com- 
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parative bulk of equal weights, while 
specific gravity is the comparative weight 
of equal bulk.*. 

Tlie standard of comparison for gases 
was formerly air, but is now usunllv hy- 
drogen. 

Kprci/fc Ornt'ifif nf TJphfcr thmt 

\Vatvr. — Tills Is obtained in .a manner 
similar to that for so)ld*i lipavicr than wa- 
ter ; but the light body la simk be help of a 
piece of heavy metal, the bulk of the water 
w'hich the latter displaces being deducted 
from the bulk displaced by botu; the I'e- 
malnder is tbe weight of a bulk of water 
^ual to tbe bulk of the light body. Foe 
instance, a piece of wood weighing 12 
grams (or grains) is tied to a piece of 
metal weighing 22 grains, the loss oi 
weight of the metal in water having been 
previously found to be 3 grams. 'Hie two, 
weighing 34 grams, are now iuin^erseii, 
and the loss in weight found to be 2d 
grams. But of this loss 3 grams have 
been proved to be due to tbe buoyant ac- 
tion of the water on the lead ; tbe re- 
maining 23, therefore, rspresent tbe wune 
elTect on the wnrxl ; 23 and 12. therefore, 
represent the weights of equal hulks of 
water and wood. As 23 are to 12, so is 
1 to .5217. Or, shortly, as before, divide 
the weight In air by the weight of an 
equal bulk of water: .5217 is the specific 
gravity of the wood. Auolber apccitocii 
of wood may lie found to be three-fourths 
(.750) tbe weight of water, and others 
heavier. Cork varies from .100 to .300. 

The specific gravity of a very minute 
quantity of a heavy or light substance 
may be ascertained by noting the specific 
gravHly of a fluid In wliich it. being in- 
soluble, neither sinks nor swims, or by 
immersing it in a weighed piece of par- 
nfline whose sr>ecific gravity Is known, 
noting the specific gravity uf tbe whole, 
and JeducUug the mllucnco of the par- 
affine. 

specific, Oravit^f of m Powder or 

Pragmenii . — weigh the particles: 
place them in a counterpoised specific- 
gravity bottle of known capacity, and fill 
up wtih water, taking care that the sub- 
stance is thoroughly wetted : again weigh, 
From the combined weights of water and 
Kul^stnnre subtract ninount due to the sub- 
atnnce; the residue is the weight of water. 
Subtract this weight of water from the 
quantity which the bottle normally con- 
tains; the residue is the amount of water 
displnced by the substance. Having thus 
obtained the weights of equal bulks of 
water and subirtnnee, a rule-of-three sum 
shows the relation of the weight of tbe 
substance to 1 part of water — the ap^ific 
gravity. 

Or suspend a cup. a short tube, or 
bucket from a shortened bnlance-pau : Im- 
merse iu water: counterpoise; place the 
weighed powder in the cup, and proceed 
as directed for taking the specific gravity 
of a solid in a mass. 

Specific Gra villi of Solids Solnhlc ni 
iru/cr, — Weigh a piece of sugar, or other 
snbstunre soluble in water: suspend it 
from n balance iu tbe usual manner, and 
weigh it in turpentine, benzol or i«lro- 
leum, tbe specific gravity of which is 
kuown or ha.s been previously deteriuloed ; 
the loss in weight is the weight uf an 
equal bulk of the turpeutlne. Ascertain 
the weight of an equal bulk of water by 
calculation : 

As is the specific gravity of turpentine 
to the specific gravity of water, so is the 
observed bulk of turpentiue to au equal 
bulk of water, 

Tbe exact weights of equal bulks of 
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ELEMENTS OF GLASS- 



BLOWING 

CHAPTER I 

PRELIMINARY CONSIDERATIONS 
Introductory. 

A moderate knowledge and experience of the operations 
of glass* bio wing are of invaluable help in modern expert* 
mental work, and as its importance cannot be over* 
emphasised, it is to be regretted that it has not yet found 
a permanent place in the curriculum. This knowledge 
is very useful to the averse student, as it enables him 
to set up his own apparatus and effect minor repairs. 
To the research student It becomes an absolute necessity. 
Ilow many times has a promising piece of research had 
to be postponed for want of some training in glass- 
blowing, and how often have inefficient substitutes and 
dodges Iiad to be resorted to I This training is still more 
important (i) to workers in out-of-the-way stations and 
laboratories ; (2) in times of political trouble, when 
supplies of ready-made apparatus are not available ; and 



(3) in modem high vacuum work where practically the 
whole of the apparatus is in glass. 

Aa in any odier art, ritiU in glass-hieing is the out- 
come of long practice combined with the knowledge of 
niany important practical rules to be adhered to if time 

2 

is to be saved, and a maximum of personal convenience 
and comfort for work are to be obtained. 

The standpoint adopted here not being chat 0/ the 
professional glass-blower, but of the laboratory student, 
a short description of the necessary implements will not 
be amiss. 

A separate steady table about 3 feet high should be 
set apart for this use, and its top surface preferably 
covered with some non- combustible material, such as 
asbestos board. It should be located in a comparatively 
dark comer of the laboratory, free from draughts and 
glaring illumination, so that the worker may always be 
able to make a proper judgment of the portion of glass 
heated, and the temperature it has attained from its 
colour. Since the usual professional practice is always 
to )iandle the longer and heavier part with the left hand, 
there should be some clear space beyond the table on 
the left-hand side of the worker. 

Tools. 

Beyond the usual bellows and blowpipe, the tools of 
the glass-blower are few and simple, since he relies more 
on his skill than on the tools to produce the desired 
results. Yet a few words about them may be of some 
advantage. The blowpipe largely used is of the Herapsth 
type, and the one illustrated in Fig. 1, and obtainable of 
any dealer in scientific requisites, is provided with a 
multiplicity* of adjustment, which is greatly in its favour. 
In addition to the adjustable cocks for the air and gas 
supply, it has also the different sizes of jets and the 
flexibility of a universal joint to produce the particular 
types of flame required in any direction according to 
the needs of the work in hand. In the use of this type of 
blowpipe care must be exercised to keep the air jet 
central and the external sleeve A drawn out a few milli- 

3 

metres beyond the air nozzle to produce a quiet and hot 
blue flame. 

A very simple and easily made blowpipe largely used 
by glass-blowers for professional work ia the one shown 
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PREFACE 

In writing this book my aim has been to present the 
junior student as well as the inexperienced research 
worker In the laboratory with a concise and connected 
account of the systematic methods to be followed for 
success in glass-blowing. In preference to dealing with 
the details of manipulation for a number of individual 
pieces of apparatus, I have conhned myself to the various 
processes classihed under distinct heads, ^vith typical 
examples illustrating them. With the help of the 
directions given under these headings, one ought to be 
able to devise a combination of some of them suited to 
one’s own individual needs and skill. In cases where 
professional methods are unsuited to the limited skill 
of the average laboratory experimenter, alternative 
methods are suggested. In order to ensure that the 
diagrams shall be explanatory of the text, they have all 
been specially prepared by myself. A few abbreviations 
have been used in them. Where a piece is to be handled 



in a particular orientation by the hands, the left and 
right are indicated by the letters L and R, and generally 
in all the diagrams the left and right hand ends corre- 
spond to the left and right hand side of the page. Where 
a tube is to be cut, this is indicated by a full line ( [ ), 

while a dotted line ( ) indicates a joint. Since the 

way in which the flame is directed against the glass 
controls the shape of the zone of glass softened, it is 
indicated wherever necessary by short arrows (/), 
Skill in glass-blowing is necessarily a result of long 
practice on the right lines, and, above all, the one thing 
to be avoided is undue haste in the manipulations. 

I must thank Prof. A. W. Porter, D.Sc., F.R.S., for 
much valuable criticism in the preparation of this work 
for the press. 

H. P. W. 

University College, 

London, January 1923. 
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ELEMENTS OF GLASS- 

BLOWING 

CHAPTER I 

PRELIMINARY CONSIDERATIONS 

Introductory. 

A moderate knowledge and experience of the operations 
of glass-blowing are of invaluable help in modem experi- 
mental work, and as its importance cannot be over- 
emphasised, it is to be regretted that it has not yet found 
a permanent place in the curriculum. This knowledge 
is very useful to the average student, as it enables him 
to set up his own apparatus and eifect minor repairs. 
To the research student it becomes an absolute necessity. 
How many times has a promising piece of research had 
to be postponed for want of some training in glass- 
blowing, and how often have inefficient substitutes and 
dodges had to be resorted to ! This training is still more 
important (i) to workers in out-of-the-way stations and 
laboratories ; (2) in times of political trouble, when 
supplies of ready-made apparatus are not available ; and 



(3) in modem high vacuum work where practically the 
whole of the apparatus is in glass. 

As in any other art, skH\ in glass-blowing is the out- 
come of long practice combined with the knowledge of 
many important practical rules to be adhered to if time 

2 

is to be saved, and a maximum of personal convenience 
and comfort for work are to be obtained. 

The standpoint adopted here not being that of the 
professional glass-blower, but of the laboratory student, 
a short description of the necessary implements will not 
be amiss. 

A separate steady table about 3 feet high should be 
set apart for this use, and its top surface preferably 
covered with some non-combustible material, such as 
asbestos board. It should be located in a comparatively 
dark comer of the laboratory, free from draughts and 
glaring illumination, so that the worker may always be 
able to make a proper judgment of the portion of glass 
heated, and the temperature it has attained from its 
colour. * Since the usual professional practice is always 
to )iandle the longer and heavier part with the left hand, 
there should be some clear space beyond the table on 
the left-hand side of the worker. 

Tools. 

Beyond the usual bellows and blowpipe, the tools of 
the glass-blower are few and simple, since he relies more 
on Ids skill than on the tools to produce the desired 
results. Yet a few words about them may be of some 
advantage. The blowpipe largely used is of the Herapath 
type, and the one illustrated in Fig. 1 , and obtainable of 
any dealer in scientific requisites, is provided with a 
multiplicity of adjustments, which is greatly in its favour. 
In addition to the adjustable cocks for the air and gas 
supply, it has also the different sizes of jets and the 
flexibility of a universal joint to produce the particular 
types of flame required in any direction according to 
the needs of the work in hand. In the use of this type of 
blowpipe care must be exercised to keep the air jet 
central and the external sleeve A drawn out a few milli- 

3 

metres beyond the air nozzle to produce a quiet and hot 
blue flame. 

A very simple and easily made blowpipe largely used 
by glass-blowers for professional work is the one shown 
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Pig. I. — In bellows of the type A the rubber pressure chamber, 
beins on the top, is res^y accessible for repairs, though it 
has the drawback of exposing this sensitive portion to pieces 
of hot glass falling off the table. In the type B, though the 
pressure chamber is well protected from above, it is likely to 
be punctured by tips of glass projecting fr^n the floor. 

in Fig. 2. It is, in fact, a double blowpipe, composed of 
a small one mounted directly on top of a large one, the 
air jets for both being ordinary glass tubes fitted through 
a cork at one end. Centering screws are provided for 
the air-jet tube ; and though between the two such a 

4 

compound blowpipe is capable of dealing with any job 
that demands a quick change from a large flame to a 
small one, additional variation is also provided in the 
form of a set of air-jet tubes of different sizes, fitted with 
corks ready at hand. 

The Fletcher type of leather foot-bellows, as shown in 
Fig. 1, with air chamber of rubber protected by a net, 





ensures a fairly steady blast of air when one has got 
accustomed to its use, and hence is widely popular. 
Professionals, however, prefer the larger and more elabo- 
rate semi-automatic types, with leather chambers that 
give a longer and steadier blast, without necessitating a 
too frequent kicking with the foot, with consequent 
shake, that may result in the deformation of the work in 
the flame. In addition to the extra control it allows 
over the flame, the small pair of bellows has also the 



5 

great advantage of easy portability, a necessary quality 
when an elaborate piece of apparatus is being assembled 
in situ on a research table. The many forms of motor- 
driven automatic blowers combine the advantages of 
both types, and are recommended if available. 

The rest of the tools in frequent use are a small new 
triangular file, or, better, a hardened steel (glass) knife 
for cutting purposes, and a piece of arc- light carbon with 



n INCHES 

I ! ? ? V > ^79? 




Fio. 3. 



the end filed to form a cone ending in a blunt point, for 
use in enlarging the ends of narrow tubes. Professionals 
and experienced amateurs can spin glass in the flame, and 
they find very effective use for another tool made of a 
strip of stiff tapering metal sheet fixed on to a wooden 
handle as shown in Fig. 3. This type of tool is generally 
useful in three sizes as shown, and with them, the carbon 
cone can be entirely dispensed with. A few minor 

auxiliaries arc also required occasionally, such as small 

6 

corks, and short pieces of rubber tube wiili one end 
closed by a bit of glass rod or tube. Professionals accus- 
tomed to quantitative work are able to arrange their 
procedure in such a way as to dispense with these acces- 
sories. It may be mentioned in this connection that it 
is better to avoid their use, and follow the procedure 
suggested later in the chapter, since thereby many 
chances of accidents leading to failures are eliminated. 

A metre length of small-bore rubber tubing forms a 
very useful auxiliary for use in blowing through when 
working a large or complicated piece in the flame, that 
cannot be conveniently taken up to the mouth for blow- 
ing. In the choice of this tube, as well as in those used 
for air and gas connections, care must be exercised to 
select tubing with thicker walls than that commonly 
used in the laboratory for gas connections, and the 
harder Md springy variety of rubber that is not too 
flexible is to be preferred. 
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This IS to guard against the consequences, possibly 
damaging to the work, if accidentally the tubes get 
choked or squeezed at a critical stage of the operation. 
However, should such an acddent happen, its conse- 
quences would be nullified if the worker takes care to 
have always at hand a small idle flame such as a burning 
candle, so that the blowpipe may be relit without delay, 
thus preventing the consequent cooling and cracking of 
the work. Some of these minor precautions are very 
profitable in the long run, and if systemadcally adopted 
would eliminate a great deal of failure and disappoint- 
ment. 

The management of the blowpipe to obtain the proper 
flames for the various stages of the work is a matter of 
some importance, and the beginner will do well to 
practise a little before starting on the work. The inner 
nozzle in the blowpipe is for air, and care must be taken 

7 

to see that it is connected properly to the air supply 
(bellows) and not by mistake to the gas supply, in which 
case the gas on lighting would be seen to bum as a small 
conical flame from the inner nozzle and not the outer as 
it should. Before the flame is lighted, the air nozzle 
should be adjusted quite central to the outer, and the 
outer sleeve pulled out so that its end is a few milli- 
metres in front of the air nozzle, as shown in Fig. 2. 
When the gas is turned full on and lighted, a large smoky 
flame results, whose size can be adjusted by the amount 
of gas let in. If a little air is now turned on it will just 
project this flame forward and yet keep it fairly large and 
bright, and such a flame is very useful for warming up 
tubes before applying the hotter flame to them, and for 
gradual cooling or annealing after the work has been 
done in a hot flame. 

When the air supply is increased still further, the 
flame becomes smaller, and turns bluish-grey in colour, 
getting very hot, since complete oxidation of the gas is 
taking place tow*arHs the. tip of the flame. If the air 
nozzle is flne (i mm. diameter), a pointed flame, Fig. 4 (B), 
of great heating power just inside the very tip is the 
result, and such a flame is very useful for local heating of 
small and narrow patches. If a wider nozzle and stronger 
blast are employed, a brush-shaped flame, as shown in 
Fig. 4 (D), of great heating power is the result, and is 
generally the one in use for softening larger masses of glass 
for blowing bulbs and working large joints. For average 
work an intermediate type of flame Fig. 4 (C) is obtained 
by 80 adjusting the air supply as to get a slightly noisy 
blue-grey flame with a small flicker of bright flame just 
at the base. The best-sized flame for average work is 
about 10 to 15 cm. long, with its largest diameter near the 
tip, equal to the diameter of the tube worked in the 
flame. By the relative adjustments of gas, air, and size 

8 

of nozzles, the size, shape, and character of the flame can 



be varied to a great extent ; and in general the aim should 
be to use a flame of not too noisy a character, resulting 
from too strong a blast of air. For the strongest heating, 
the work should be placed just inside the tip of the flame 
and right in the middle of it, so that the flame may 
envelop the tube and heat it all round symmetrically. 




B 

Fic. 4. 



A very little practice will teach one the relative adjust- 
ments of gas and air necessary to secure the proper type 
and size of flame, as well as the regions of it that produce 
the greatest and most uniform heating of the glass. A 
big flame of low heating power is in general obtained 
by an excess of gas and less air through a wide nozzle, 
while a flne pointed hot flame of blue colour for small 
local heating is produced by a strong blast of excess of 
air through a flne nozzle with a diminished supply of gas. 

9 

Soft soda glass is almost universally used for blowing 
purposes in the laboratory, though the harder varieties 
of lead glass and combustion glasses, as well as the 
modem pyrex glass and quartz glass, find applications 
in high temperature work — the latter two varieties re- 
quiring the higher heat of the oxygas flame to fuse them. 
For general vacuum work, apparatus are generally im- 
provised out of soft soda glass, because of its easy fusi- 
bility, though it is far more sensitive to imperfect work- 
manship. Since this variety of glass softens easily in the 
flame, it is advantageous to use, wherever possible, tubes 
with comparatively thick walls and wide bore, especially 
if the worker has not sufficient skill to manipulate the 
softened glass without serious deformation. On this 
ground, tubes 5 to 10 mm. bore with walls about a 
millimetre thick are the safest to use. 

To be free from the contaminating influence of un- 
known impurities it is quite essential, especially for high 
vacuum work, to clean and dry the glass thoroughly 
before starting work on it ; and in many cases it is an 
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easier plan to clean the tubes themselves first rather than 
the finished apparatus afterwards. A handful of crystals 
of potassium dichromate shaken with some concentrated 
sulphuric acid forms a very active and effective cleansing 
reagent, the acid being entirely washed out afterwards 
by a liberal use of tap water and alternate brushings 
with a swab of cotton wool to dislodge sticking dust and 
dht. The tube is washed free of tap water with distilled 
water, and drained dry in a vertical position, the open 
ends being plugged by cotton wool to exclude dust. 

We will now proceed to discuss briefly some of the 
principles of operation in actual glass-blowing most 
suitable for the student in the laboratory, paying atten- 
tion at the same time to the processes adopted by the 

10 

expert to secure reliability and beauty of the finished 
product. The expert secures this symmetry of good 
work by the adoption of a systematic and calculated pro- 
cedure from the very beginning, and these are essential 
points that do not seem to have received adequate 
emphasis or attention in other works on the subject. 

The first operation is that of taking the required length 
of tubing out of the usual 6 or 8 feet lengths supplied 
by the makers, which wc have already submitted to a 
thorough cleaning and drying process. The beginner 
proceeds straightaway to cut the tube with a file or 
knife, but the expert employs a method which, though 
seemingly complicated, is undeniably the best. We 
will discuss it at some length, since it is of such funda- 
mental importance. 

Uniformity of thickness all round worked glass is 
essential, since in its absence the unequal strains set up 
on cooling invariably lead to fracture. With a stationary 
flame, this uniformity can be secured only by a uniform 
rotation of the tube in the flame. This cannot be pro- 
perly done unless there is an axis round which to rotate 



tubes, plugs, etc., which are liable to slip out or get burnt 
at the most awkward moment. 

As a general rule, except when alternate blowing at 
either end is required in special pieces, the blowing is 
always done through the open end at the right hand side, 
while the left end is kept closed by a momentary applica- 
tion of the tip in the flame ; it can be opened instant- 
aneously, when re- . 

quired, by breaking /V 

off the extreme tip /_ / 
by a scratch. To 

be long enough for 
these purposes and / 

to give a comfort- 

able hold, the spindle s.. ^ N. 

should be not less \ 

than 6 inches in \ 

length. In addition \ \ 

to enabling a rapid Fig. 5. -View from below, 

rotation of the glass 

by a small rubbing motion of the Angers, the narrowness 
of these spindles serves also to make the rise of pressure 
inside gradual while blowing, and at the same time 
accidental blowing off of glass that is too soft by a 
momentary excess pressure is less likely to occur. 

Let us consider now the expert’s way of drawing this 
all-important spindle, an operation he effects simultane- 
ously while taking out the required length of tubing for 
his work. Let us suppose this is about a foot. He 
holds the tube in his left hand, allowing its weight to 
rest on the table in a V notch cut on its edge ; and 

allows the flame to soften the glass at the very end of the 

12 

tube, rotation being imparted to the tube by the left 
hand fingers. When sufficiently softened, a waste piece 
of glass is stuck into this softened mass and drawn out 
to a 6-inch length, and the blob at the end melted off as 



Fig. 5.— View from below. 



the tube. Hence the. evpert starts his glass work by 
drawing this axis at the two ends of the piece he is going 
to work. The forming of this axis or spindle (about 
6 inches in length) is by no means as easy as it looks. In 
addition to being stiff enough to bear the weight of the 
tube, when held by its stem in the left hand, as shown in 
5> also to be quite axial to the tube to permit 
a rapid rotation without undue wobbling. 

Though the rotation of the glass in the flame is effected 
by the twirling motion of the spindle bettveen the thumb 
and forefinger of the left hand, the other end of the tube 
has to be suitably supported by the upturned forefinger 
and thumb of the right hand, and for this a spindle 
drawn out at this end of the tube is a great advantage. 

II 

Two such good spindles drawn out axially to the tube 
are useful also for closing or opening cither end for 
blowing purposes, without having resource to corks, 



indicated in Fig. 6 (i). This is a preliminary operation 
done simply to close this end of the tube. Incidentally it 
may be of interest to note that, though this spindle is 
fairly thick walled, it is comparatively flexible, because 
of the concavity of the shape at A in Fig. 6 ( 1 ), a thing 
to be avoided in drawing out the required length with the 
correct spindle from the other end of the tube as indicated 
below. 




I 

f? Inches— — — 



F10.6. 

The tube is now reversed, end to end, and heated at a 
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point a foot from the open upper end, until about i cm. 
length of the tube (in general a length equal to the 
diameter of the tube) is softened, particular care being 
taken not to get the softened portion into a screw in this 
operation. It is taken out of the flame and a puff of air 
blown in quickly through the open upper end in order to 
enlarge this softened portion to a bulb in diameter 
about one and a quarter times that of the tube. The 
two pieces are then immediately drawn apart, elongating 
this bulb to a length of about la inches ; meanwhile, the 
rotation of the tube is steadily kept up until the drawn- 
out stem has cooled down to rigidity. The shape obtained 

*3 

by this procedure is conical, as shown at B in Fig. 6 (a), 
and though the walls are comparatively thin, the stem or 
spindle is rigid enough to take the weight of the glass 
without flexure. It is now melted off in the middle, and 
we get the required piece C with a 6-inch spindle attached 
to it at one end. While the required length has been cut 
off from the main tube by this process* we have another 
good spindle D formed already at the upper end of the 
longer tube ready for use in its turn. It will take some 
preliminary practice at this work before the spindle can 
be got quite axial, which is the primary desideratum. 
Any small residual eccentricity can easily be rectified by 
heating the spindle at B and doing a little of trial-and- 
error centering as with a lathe. Since the portions 
Anally discarded as useless are only these spindles, it is 
easy to see how economical this procedure is, a factor of 
paramount importance in commercial operations. 

The principal operations of glass-blowing may roughly 
be classifled under flve distinct heads, and any complicated 
apparatus can be made by a judicious combination of a 
few of these operations. We will discuss the details of 
these operations in the next few chapters, and endeavour 
to give under each the various aspects in which the job 
may present itself. 

CHAPTER II 

CUTTING AND BENDING OF TUBES 

Though it is advisable to dispense with the cutting of 
glass (by knife or file) and apply instead the above- 
mentioned drawing-off process, sometimes a cut has to 
be made, and this may be accomplished as follows : 

At the place where the cut is to be made — this applies 
only to thin tubes less than a centimetre in diameter — a 
fine single scratch a few millimetres long (not all round 
the tube) is made with the help of a glass knife or a new 
triangular file. This scratch being kept turned upwards 
and a force exerted as if to bend the ends of the tube 
down, the two halves are pulled apart. The tube readily 
snaps at the mark, and if a single scratch has been made 
at right angles to the axes of the tube a sharp square 



cut is the resxdt. If the tube does not snap easily, as is 
the case sometimes, the heated tip of a waste glass spindle 
of diameter less than a tenth of an inch rubbed gently 
along the scratch for a moment starts the crack, and the 
two halves may be pulled apart quite easily. In making 
a cut like this between two heavy halves, it is a wise pre- 
caution to have both the sides well supported, since the 
crack sometimes goes right round the tube instantane- 
ously, permitting the two halves to fall apart. 

For cutting tubes of a larger bore a simple procedure 
is to make a scratch, start a crack as above, and lead it 
right round carefully by the repeated applications of the 
hot point just in front of the crack. Though the small 

15 

irregularities of a cut made by this process disappear in 
the fire polishing, or by rubbing with carborundum 
paper, the following is the process professionally adopted 
to ensure clean square cuts : 

A stout piece of iron wire, not less than an eighth of an 
inch in diameter and 15 inches in length, has one end 
bent round to form a smooth semicircle of a diameter 
equal to the external diameter of the tube to be cut, so 
that when this end is made red hot and applied to the 
tube it will be in contact with the glass as shown in Fig. 7. 
When the tube, after the preliminary small scratch, is laid 
horizontally on this hot wire and rapidly turned on its 
axis by the spindle, a crack flies right round the tube, 
giving a perfectly 
clean cut such as is 
required for joining 
the ends internally 
in the making of a 
liquid air Dewar 
tube of large bore. 

This method of cutting large tubes is only a particular 
aspect of the general procedure adopted in glass works 
for similar purposes, and it may be of some use to describe 
this procedure, as it is very convenient for cutting large 
bottles or other ware in the laboratory. A piece of dia- 
mond is employed to make the initial scratch, and the wofk 
is mounted centrally on a turn-table which is kept in slow 
rotation. A very small gas flame, not more than a tenth 
of an inch in size, suitably mounted on a stand, is adjusted 
to play against the rotating glass cylinder at the level of the 
scratch. In a few seconds a crack starting at the scratch 
flies right round the hot zone, giving a perfectly even cut. 

There are occasions when a quick cut has to be made, 
as, for example, beyond a joint that has to be reheated 
when joining on a fresh tube to the cut end. The above- 

16 

mentioned processes are too slow for this purpose. In 
such a case an efficient method is simply to draw off the 
excess length of the tube by fusing it, and then, after the 
removal of the excess glass, to blow out a hole at this 
end. The edges of this hole, when fire polished after the 
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removal of the films of glass adhering to them, give a 
fairly good square-cut end. Such an end may often be 
constricted a little, and hence may require to be enlarged 
to the full bore by the use of a charcoal cone or one of the 
spinning tools as described in a later chapter. If the 
end to be cut off is rather short and not more than a 
centimetre in diameter, an equally good— though some- 
what daring— method is to make a sharp scratch and, 
resting the diametrically opposite part of the tube on the 
edge of the table, to give a sharp forward knock on the 
bit beyond the scratch with the wooden handle of one of 
the tools. It generally knocks the bit off, giving a sharp 
square cut, in the minimum of time. 

It may happen thrft the cut is irregular, leaving a piece 
or two projecting out of the otherwise regular and 
square-cut end. This is specially annoying to the student, 
whose aim should be to make the end perfectly uniform 
before attempting a joint on to it. A rugged end of this 
nature can be easily made uniform by any one of the 
following methods. The projecting pips may be ground 
off on a carborundum paper or wheel, but a much less 
complicated way is to chip away the comers by filing with 
the flat of the triangular file, the filing being done towards 
the axis of the tube, in a slanting direction, If the end of 
the tube is given a preliminary warming before the filing is 
commenced, the glass chips off readily in small fragments, 
and the chances of breaking away a huge chip and thus in- 
ceasing the irregularity is minimised to a great extent. If 
there is only a single large projecting pip, it may as readily 
be softened in the flame and judiciously drawn off at the 

17 

end of a waste spindle of glass. Similarly, a small hollow 
in the edge may as easily be filled by glass from the softened 
end of a spindle before a tube is joined on to this end. 

Bending of Tubes. 

The guiding principle in this operation to ensure a 
smooth round bend is to soften lightly a length of tube 
equal to at least three times its own diameter for a right- 
angle bend. It is then an easy enough task to be accom- 
plished in a flame wide enough for the purpose, whether 
it be a special flsh-tail burner or only the blowpipe flame 
adjusted to give a large smoky flame. In the use of the 
latter, care must be taken to soften the glass uniformly 
and slowly. There are, however, two distinct ways of 
effecting this operation. The first one is practised with 
small-bore tubes of comparatively thick walls that do 
not collapse easily, when a length of tubing is lightly 
softened, enough to be gently and gradually forced to 
the required shape. This is evidently the method of 
the inexperienced. The second one is that of the pro- 
fessionals, and requires considerable skill and experience 
when attempted on tubes of thin wall and large bore. 
ForaniceU-bend, a length of about five times ihe^ameter 
of the tube has to be melted down and gathered to form 



an elongated thick bulb in the middle of the tube. After 
a strong heating the operator pulls this apart gently, at 
the same time bending the tube to the required shape and 
blowing in all the while to expand it to the diameter 
of the rest of the tube, all these operations being effected 
simultaneously before the glass loses its heat. Even 
then it may require local correction. 

Spirals. 

The making of spirals of glass tubing is a fascinating 
part of glass work. It demands but a very limited skill 

18 

on the part of the operator, since the tube employed is 
usually thick walled and hence possesses considerable 
rigidity, even when softened enough to permit of easy 
bending into a spiral shape in small sections. There are 
two methods, and in both of them a large length of the 
tubing must be softened by a large bright flame. This 
must be played along the length of the tube, to ensure 
a uniform softening for the graceful bending to the curve 
required. 

The first method is a free-hand process. Requiring 
no extra mechanical assistance, it is largely used when 
slight irregularities of shape in the finished spiral are 
not of any consequence. A metre length of tube about 
3 mm. in bore, with walls not less than i mm. thick, is 
the average size of tube employed for the purpose. One 
end is dosed by drawing a small spindle. About 15 cm. 
from this end the tube is bent sharply at right angles 
(Fig. 8 (i)) and the short limb AB serves as a handle in 
line with the axes of the spiral to be formed. The 
longer piece BC is then bent towards the operator at a 
point D by another right angle, the distance BD being 
the radius of the spiral to be formed. We are now 
ready to bend the tube from D to C as the required 
spiral, holding AB slantingly in the left hand and resting 
C lightly on the palm (upturned) of the right hand, the 
flame playing along DC, as shown in Fig. 8 (a). During 
this operation, a backwards and forwards motion of DC 
along its axis ensures the heating of a longer length than 
that covered by the large flame, and a to-and-fro semi- 
rotary motion about DC, exerted by the left hand holding 
and swinging the arm AB, ensures a fairly uniform soften- 
ing of the length of tube all round. When the length 
D6 shows signs of yielding because of the softening, it is 
taken off the flame and (AB being kept vertical in the 
left hand and DC horizonta j^a clock-wise twisting force 
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is exerted about the axes of AB. The bending of the 
tube T>b under this strain is aided by a counter-clock-wise 
push of DC by the right hand. This forms a short 
sector of the circular bend for the first turn of the spiral^ 
as indicated in Fig. 8 (3). It is presented to the flame 
again in position (a) and a further length bg softened and 
formed into a continuation of the arc of the circle pre- 
viously formed. This operation is repeated until the 
required number of turns of the spiral have been formed. 
If the original length U found short, a fresh length may 
be joined on now and the work completed. After the 
first turn has been formed rather carefully, and made 
quite circular and axial to AB, the further turns are 
much easier, since we have only to see that the softened 
section of the tube is always bent into coincidence with 
the outline of the turn below it, when looked at axially, 
keeping of course the axial spacing between the succes- 
sive turns by a normal or radial view. The straight 
portion HC of tube (4) must always be adjusted hori- 
zontal and in plane with the turn of the spiral just formed 
out of it, so that irregularities in the axial spacing may 
not arise. The winding of the spiral in this free-hand 
fashion has the great advantage that we can always have 
a good axial as well as radial view of the shape that is 
being formed, and thus rectify immediately any tendencies 
to irregularity. 

Another free-hand process used by some experts is 
illustrated in (5), and here, instead of the spird being 



wound up vertically, it is wound horizontally in one con- 
tinuous operation, the softened region steadily winding 
up into a spiral and thus drawing a fresh portion of the 
tube into the flame. Since it is difficult to have a control 
over the radius of the turns everywhere from only a side 
view of it, the process is risky in practice and demands a 
higher degree of manipulative skill and eye judgment. 
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The second method requires mechanical aid and is 
practised when a true cylindrical shape and definite size 
arc required with tubes of larger bore for the spiral, 
The tube is wound over a hollow drum of sheet iron or 
copper covered with sheet asbestos and horizontally 
pivoted with a winch handle at one end, as in Fig. 8 (6). 
If the edges of the metallic sheet forming the mandrel 
are overlapped, it can be reduced in diameter by squeezing 
it round, thus facilitating the withdrawal of the mandrel 
from the finished spiral. A bent end of the tube is tied 
to the mandrel by wire. The tube, as well as the region 
of the mandrel in the neighbourhood, is then heated by a 
large flame. As the tube softens, the winch is turned 
round slowly to wind the tube on and draw fresh portions 
into the flame. 

Another useful type is the flat spiral of Fig. 8 (7). This 
is easily wound by the first free-hand process, the axial 
view permitting each turn to be adjusted in plane with 
the previous one and with a uniform separation from it« 

Though not coming directly under the heading of 
this chapter, we may at this stage describe the procedures 
adopted to round or flatten the closed end of a tube. In 
either case the main principle is to remove the excess 
glass that accumulated while the tube was being closed 
by softening and drawing off the spindle. To round the 
right end of a tube A, for example, in Fig. 9 (1), heat 
it at h to draw off the spindle, when the glass will thicken 
and collapse down (a). This extra glass must be re- 
moved by repeated softening of this end and sticking the 
end of the spindle on to it and drawing it off ; the drawn 
glass being wound on to itself while it is soft. Finally, 
shape (3) is secured for rtic end, where the wall is com- 
paratively thin and nearly flat. After the small projecting 
pip p has been melted down, this end is softened by a 
flame (r) directed as indicated, and a gentle puff blown 
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in ; the end then gets blown round like (4) and not into 
the shape (5), where it is larger than the diameter of the 
tube. If the end is to be flattened and not rounded, the 
heating is done largely on the end face alone of the tube 
by a flame (/) directed as shown, and after a gentle puff 
just enough to give the end a very slight bulge outwards 
(6), it is rubbed down flat while still soft by a few strokes 
with the flat blade of tool (4) of Fig. 3. 
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CHAPTER Hi 
JOINING TUBES 

Glass work is largely a question of joints, and the opera- 
tions of joining can be roughly classified under eight 
different heads, whose salient points, including the pre- 
cautions to be observed under each, are briefly considered 
below. The principal aim ought to be to work the 
glass at the joint so uniform in thickness with the walls 
of the tube on either side as to render the joint almost 
invisible. To achieve this end, the external diameter 
must also be made equal to that of the tube on either side 
by blowing out or drawing down. Half the trouble Is 
over if the ends arc cut quite square and of equal bore ; 
and the two ends must be heated quite soft and uniform 
all round before they are put together. This latter 
operation must be done carefully and without undue 
haste, care being taken that they are in proper alignment, 
and that an all-round sealing contact of glass (without any 
holes) has been established. This is readily seen when 
a puff of air is blown in immediately to expand the 
accumulation of glass at the joint. 

Since trouble is experienced at times in making a 
square cut by the usual methods, an alternative method 
is to blow out a hole after closing and rounding the end 
of the tube. Though this method is largely used, to 
get the hole of the correct size and shape (Fig. 9 (n)), is 
a matter requiring some experience. To do this, the 
closed end of the tube is^r^ounded and then strongly 

heated with a pointed flame so as to soften a circular 

region (at the end) equal to the diameter of the required 
1 
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hole. A strong pufF blows this off into a thin kidney- 
shaped film which is readily swept away by the knife, 
leaving the open end as shown in Fig. 9 (10). The minor 

*5 

irregularities of the edges of this cut disappear when the 
end is softened, and by the concentration of the greater 
heating on the one or the other of the ends to be joined 
together, the openings can be made equal and thus to 
fit each other when they are put together. 



Straight-line Joints— (i) Equal Tubes. 



Three cases of this type usually occur in practice. 
The first is the joining of two short tubes of equal or very 
nearly equal bore, a simple enough job considering that 
it permits of easy rotation about the axial spindles at 
the ends of the tubes. The joint is softened down sym- 
metrically all round, and after any small twist of the 
softened region has been carefully and immediately 
neutralised by a judicious turn of the one half relative 
to the other, it is gently blown out to form a small bulb 
as shown in Fig. 9 (12), and pulled apart (13) as the glass 
cools, so as to make the bore and thickness of glass in 
this region equal that of the tube. This operation is 
repeated over and over again until uniformity is secured 
at the joint. In cases where inconvenient lengths or 
shapes of glass or the lack of sufficient skill makes this 
plan impracticable, the beginner’s course of going round 
the joint fusing patches by patches and blowing them 
out to the level of the tubes is the obvious one to follow. 
A point to be remembered in the adoption of the latter 
procedure is to employ only a small heating flame, while 
going round the joint rather slowly, thus allowing suf 
fldent interval for cooling down before proceeding to 
heat the diametrically opposite region. In this way 
the joint does not get out of shape in inexperienced 
hands. The joining together of thick-walled tubes of 
capillary bore requires preliminary preparation of the 



ends, and is for convenience described under the third 
heading. ^ 



(2) Unequal Tubes. 



The second case is when tubes to be joined are of 
unequal bore, as in a pipette ; hence this may be called 
a pipette joint. The right end of the wider tube is 
drawn down to form a thick-walled short cone, and cut 
squarely off at a place where the thickness of wall and 
bore equal that of the smaller tube to be joined on to it. 
If the line of joint is arranged to lie exactly at the angle 
where the two tubes meet, the joint is rendered practically 




GRANDDAD *5 BOOK OF CHEMISTRY 407 




Fio. 10. 



invisible ; and since this is of fundamental importance 
in many of the subsequent operations, the procedure to 
be followed is illustrated in detail in Fig. io» where A 
and B are the two pieces to be joined together. After 
putting the two heated ends together, the joint is worked 
out quite uniform as explained above, the heating being 
more on the side of the wide tube to ensure less risk of 
deformation at the joint. The narrower tube should be 
maintained to be of perfectly uniform bore and thick- 
ness right up to the joint beyond which the wider 
tube starts as a sharp cone. After this shape has been 

secured (3) to the well-made joint, the conical portion 
of the wider tube is softened right up to the joint (4) and 
blown out slowly into a rounded hemispherical shape, a 
slight pressing together of the two halves during the final 
stage of this operation effectively counteracting any 
tendency to draw the two halves apart (5), 

(3) Capillary Tubes. 

The third case consists in joining tubes of great in- 
equality in the thickness of the walls as well as in bore. A 
common example of this type is met with in making a 
Plucker discharge tube, where a millimetre bore capillary 
with thick walls has to be joined on to wide tubes of 
anything up to a centimetre or more in diameter. In 
such cases the end of the capillary tube has to be first 
fused and closed ; then by blowing through the other 
end a small thick-walled bulb Is formed as shown in 
Fig. II. The outer semicircle of this is strongly heated 
and blown off, leaving at this end a short conical end of 
large bore with thick walls to which a glass of any size 
could be sealed on easily by the operations explained 
above. The wider tube side of the joint should be 
finally blown out hemispherical as indicated. A simpler 
case of this kind is the joining together of two pieces of 
capillary tubing. Heating the two square-cut ends and 
putting them together is too risky to be adopted generally, 
because of the liability of the narrow ends getting choked 
on softening or when put together improperly aligned. 
The safest course is to form the widened ends as described 
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above and then join them together as a case of simple 
straight-line joint. The slightly wider bore which this 
operation is likely to leave at the joint can easily be 
eliminated, if required, by gathering up the glass on 
either side of the joint and blowing it into an elongated 
bulb of very thick walls, and then drawing it down 
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carefully to the diameter and bore of the rest of the 
tube. 

Greater obstacles are encountered in dealing with 
thermometer tubes of very fine bore, since it is very 
difficult to blow through them, and inadvisable to do so, 
because of the difficulty of removing the moisture con- 
densed inside the fine bore. The tendency of the fine 
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bore to get closed on the slightest softening can be 

effectively overcome by maintaining an air pressure 

inside while heating it, and by a careful manipulation 

this air pressure can be made to blow the bulb at the end, 

which is then drawn out into a short tube and cut to give 

the required end with large bore and thick walls. A 

very simple method of exerting the requisite pressure 

is to slip on the end of the thermometer tube a 2-inch 

29 

length of stout- walled pressure tubing as shown in Fig. 1 1 . 
after closing the far end in the operation of drawing a 
spindle. The outer end of the rubber tube is plugged 
tightly by a bit of glass rod, and the compression of the 
enclosed air when the plug is pushed home exerts the 
requisite pressure, which may be increased still further 
by pinching the rubber tube. Professional practice differs 
from this, and is discussed at a later stage. 

(4) Angle Joints and T -pieces. 

Having got ready the pieces X and Y (Fig. 12), the first 
thing to do is to blow out a hole on the side of the tube X 
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to which the piece Y is to be joined on. This hole should 
be of a slightly conical shape projecting out from the side 
of the tube and of a bore smaller than that of Y. 
This is because on heating, while the former tends to 
enlarge, the latter tends to contract under the capillary 
forces of the softened glass. If the side of the tube is 
simply heated to a bright red spot and blown out, there is 
risk of the hole being too large and elliptical, in addition 
to being formed flush with the tube as shown in Fig. 12(1). 
This arises from our inability to heat a round spot of 
the correct size directly on the side of the tube. The 
right method of procedure is, first, to heat the spot to 
a dull red by a pointed flame, and then by sticking on to 
it the heated end of a waste spindle, to draw it out to a 
conical projection as in (2). The end region of this cone 
can now be heated properly to a disc of diameter less 
than the bore of Y, and blown out to give a hole of the 
proper shape and size {3). The edges of this hole as 
well as the tip of the tube Y are softened uniformly all 
round, care being taken to attain equality of bore of the 
two softened ends before they are put together, pressed 
in a little to ensure alUround sealing contact, and blown 
out slightly to expand the thick glass here. The beginner’s 

method is to blow through Y, and go round the joint 

patch by patch, taking care not to bulge out or thin 

the glass at the joint more than is required to ensure 

uniformity with the rest of the tube. The expert, on the 

other hand, rotates the joint in the flame backwards 

and forwards by a semicircle about the middle piece Y 

held horizontally in the left hand as an axis. When the 

, — 
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joint has thus become softened uniformly all round, 
by the use of a wider flame applied mainly on the side of 
the tube joined on, it is blown out a little, the side piece 
being kept vertical, with a gentle outward pull exerted 
by the right hand. Though this is the ideal procedure to 
obtain a good joint at a single heating, beginners are 



apt to come to trouble over it, and the following modifica- 
tion is recommended : 

Employing not too sharp a flame and holding the 
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middle piece horizontally as for rotating the joint round 
it, play the flame on the joint and move the work up and 
down a little so as to make the flame graze alternately 
above and below the joint, as shown in Fig. 12 (5). The 
effect is to soften the front half of the joint, which may be 
gently blown out. Then rotate it by 180“ and proceed 
with the other half similarly to complete the work. The 
aim in this class of work should be to achieve a thick- 
walled joint of the shape (a) rather than a thin- walled 
rounded type (6), and to secure this the joint should be 
heated more on the side of the tube joined on, and any 
tendency to pull the pieces apart carefully guarded against. 
Before annealing and cooling the work, the deformations 
due to the tube having got bent or out of plane during the 
work must be rectified by a judicious general heating. 

(5) Internal Joint. 

The internal joint, so called because it is located at 
the place where one tube passes through the walls of 
another, is of great application in high vacuum work, 
since by its liberal use leaking and troublesome joints of 
other types can be entirely dispensed with. Two types 
of this work arise in practice according as the smaller 
tube passes through the end or side of the wider tube, 
and the job can be satisfactorily done by either of the 
processes described under each. 

In the first case, illustrated in Fig. 13, the right spindle 
of the wider tube A is melted off, and after the removal 
of the excess glass at the tip, the end is fused and blown 
to give a thick- walled hemispherical end. The central 
spot of this end is heated red and a cone pulled out as 
described above {2), and the whole of this conical projec- 
tion softened and blown out to give a hole wider than the 
tube B to be slipped in. A narrow zone in the middle of 
tube B is softened all round and blown out a little, and 

3 ^ 

the two halves pressed together so as to form in B an en- 
largement as shown at C (4). The shape and size of this 
are of prime importance, and its angular edge should be 
quite circular and normal to the axes of the tube and of 
such a size as just to cover the hole at the end of A when 
slipped in (5). These two preparatory operations must 
be done in quick succession. Before the glass has cooled 
down, the pieces A and B are put together as in (5) 



A 
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Fig. 13. 



(after warming the edges), and a pointed ikme applied as 
shown {a) to fuse together the line of contact. Then the 
pieces are pressed together a little to ensure that no holes 
are left at the joint. To work the joint uniform a larger 
flame is applied to the right side of the joint (£) and the 
work proceeded with as in the case of a line joint, only 
the left edge of the flame playing against the actual joint. 
The attempt should be to make the line of contact 
narrow, uniform, and circular, and the walls on either side 
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thick and slightly and gracefully curved, as shown. To 
get the line of joint narrow, which is essential the 
following procedure is found to be very useful in practice : 
The hole h at the end of the tube A is first blown larger 
than the bulb C. Then by the softening down of its 
edges which get thickened in the process, the hole is 
made small enough to fit C. If the joint is now pro* 
ceeded with as before, probably because of the thickened 
edges of A coming into contact with the surface of C 
only along a very narrow line, the resulting line of joint 
is found to come out much narrower and hence better 
than usual. When the joint has been worked fine and 
smooth a broader flame is applied at c and the deforma* 
tions as well as the thick glass walls here are blown out to 
a uniform hemisphere, an action assisted by pressing 
the two halves lightly together. If the glass has been 
kept in uniform rotation during the heating as well as 
blowing, the inner portion Kof B keeps fairly central and 
axial, and by a slight softening of the tube at d any small 
defect in the centering of the inner tube is readily effected 
at this stage without deforming the joint in any way, and 
then B can be brought into axial alignment with K by 
softening it at b. A joint of this nature requires careful 
and prolonged annealing before being allowed to cool. 

A modification to this procedure has to be adopted if 
the inner piece K is heavy and will not keep fairly 
central while the joint is being worked up. But in 
general, since we soften only one side of the joint at a 
time, i.e. (b) and then (c), the cooler glass of the other 
side provides a retaining support strong enough for the 
purpose, when the inner piece K is comparatively light 
and short. In cases where the piece K is heavy, or for 
any reason requires to be finished in a particular orienta- 
tion, it is easy enough to arrange a proper support for 
this through the other end of A. A long waste spindle 



stuck in through the left end and fixed in by a blob of 
sealing-wax as shown (6) is recommended for beginners. 

The second case of internal joint is (i) shown in Fig. 14, 
where the downward bend of the smaller inner tube, 
in addition to its passage through the walls of the outer 
tube, adds extra complexity to the work. In such cases 
the general procedure is to have the inner and outer 
pieces (A and B) separate, and join them on either side 
of the walls of the bigger tube, blowing out the wall of 
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glass between them during the operations, and thus 
obtaining through communication. The inner tube is 
first bent (2) and cut to give the two pieces A and B. A 
good central support for the inner piece A is provided as 
described in the last section, with retaining prongs p 
and t for accurate work, and the piece A slipped into 
position through the wide end of C, which is then either 
drawn down to a spindle or closed by a cork with a 
central tube for blowing. The bent end of A is arranged 
to be almost in contact with the walls of C {3), and a 

35 

large spot d opposite the end of A is softened to a flat disc 
and permitted to establish all-round sealing contact with 
the end of A. After this joint is well worked by repeated 
heating and blowing, the central region d is blown off 
to give an opening on to which the piece B is sealed on as 
in making a T-piece (4), Since the heating and working 
are practically on one side of the tube alone, dangerous 
strains are likely to be set up by the opposite side 
unless the tube is periodically heated all round (as in 
the case of a large T-joint) by a large flame, and finally 
annealed and cooled with great care. 

We may now proceed to discuss the characteristics of 
three further types of joints peculiar to general vacuum 
technology. 

{6) Joints in situ. 

The first type is the one required when assembling 
together the parts of an elaborate scientific apparatus ; 
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these parts being small enough to be handled and worked 
directly in the flame. Sometimes a number of these 
pieces are available ready-made, and the operation consists 
only in making this type of joint between the pieces, 
using tactics peculiar to this work. To begin with, every 
opening except the two ends (preferably of thick walls 
and equal bore) to be joined and a third to blow through 
must be closed by corks or pieces of rubber tube plugged 
at one end. The opening to blow through must be 
fltted with a sufficiently long rubber tube ending in a 
short bit of narrow-bore glass tube serving as a mouth- 
piece and preferably arranged to open downwards and 
located beyond an intervening clamp or support, as shown 
in Fig. 15. In this way the weight of the tube or any 
accidental pull on it will neither cause a strain on the 
ends joined, nor a sharp bend choking the passage. 
Since it is not advisable to contaminate the inner walls 
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of the work by the condensation of moisture from the 
mouth it is better to interpose in the middle of this 
blowing tube a short length of glass tube containing a 




few lumps of fused calcium chloride or other drying 
agent. Such a drying tube shown in Fig. 16 is easily 
improvised, and preserved when out of use by connecting 
the two ends by the rubber tube used for blowing, the 
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corked end of this design permitting of easy refilling 
with fresh drying agent when required. Since the blow- 
pipe (and bellows) have now to go to the joint instead of 
the joint being taken to them, it is screwed out of its base 
for use as a hand blowpipe and fitted with extra lengths 
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of rubber tubing to permit of the free movement of the 



flame all round the joint. The two common accidents 
resulting from the movement of the connected tubes are 
either their slipping off through an accidental pull or the 
flame going out. These two contingencies must be 
carefully guarded against, the former by secure fastenings 
of the tubes, and the latter by the provision of an idle 
flame near by to relight the flame without delay. 

The component parts are assembled on the table and 
clamped lightly $0 that the weight of the apparatus is 
properly supported without strain at any joint. While 
the weights of both the ends to be joined are fully taken 
by the supports on either side, at least one of the ends 
must have a freedom of motion along the axes of the tubes 
to the extent of about 1 cm., and this motion must be 
effected without bringing into operation any unbalanced 
forces. It is a wise plan to design the apparatus and its 
component parts so that this condition is easily fulfllled, 
irrespective of the ends to be joined being arranged 
horizontally or vertically. The ends to be joined having 
been properly aligned, the right end is clamped rigid and 
the left end kept half a centimetre away from the right. 
They are then softened uniformly all round by a wide 
flame waved about by the right hand, the mouthpiece 
being already in position for blowing. When the ends 
have been sufficiently softened, the free end is pushed 
(by the left hand) into sealing contact with the right end 
and the joint worked uniformly all round as a case of 
line joint, by the patch by patch method, a smaller flame 
being used. 

The beginner will find that there are many things 
apt to go wrong in this operation. While he is heating 
the ends the portion of the tube facing the flame gets 
hotter and softer, and shrinks away, as in Fig. 17 (i), 
from the capillary* action of the fluid glass. If one side 
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gets shrunk more than the other, the shape is distorted, 
and when they are put together sealing contact all round 
the joint cannot be secured. This U likely to happen 
especially when the ends have not been well softened 
all round, and hence would not permit of being pushed 
together close enough to seal up all openings. To guard 
against this, the tubes should be carefully and uniformly 
softened all round by waving the flame as much as 
possible, and at least a quarter of a centimetre of the 
glass on both ends well softened before the tubes are 
put together. If a hole develops, notwithstanding all 
these precautions, there arc two possible ways of closing 
it. The first is to heat the whole of the joint with a 
large flame, push the ends together by the reserve freedom 
of half a centimetre of motion, and see whether the hole 
gets closed. If it does, the amount of local distortion 
this operation may cause at the joint may be set right 
by judicious heating and blowing. The other remedy 
is to have (always ready at hand) a piece of waste spindle 
drawn out of the same kind of tube, and then, having 
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plugged up the hole by the sphere of glass formed on 
heating the end of this piece, to soften the joint and 
blow out the irregularity caused by this blob of glass. 
Whenever a hole like this is inadvertently caused, the 
main thing to be avoided is to soften the glass in its 
neighbourhood, since this tends only to make the hole 
larger and larger. 

In such remedial operations, since the glass gets con- 
siderably distorted at times, it cannot be worked uniform 
again without an adequate knowledge of the character- 
istics of heated glass. If, as in Fig. 17 (2) adjacent regions 
of thick and thin glass are formed, a general softening 
of the whole, followed by a blowing out, would only 
tend to make the thin region thinner still, leaving the 
thicker region scarcely affected. On the other hand, if 
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the region is slowly softened down to shape (3) the 
thicker region has time to get softened and can then be 
blown out after a short delay to let the thinner region 
cool ; the eflPcct is to blow out the thicker region alone, 
and thus tend towards uniformity (4). This is a con- 
sideration of prime importance regulating the type of 
heating and blowing to be adopted in general glass work, 
and we shall have to refer to it again when we come to 
blowing bulbs. Another point to be remembered in 
the use of the mouthpiece is to keep the lips open during 
the heating of a joint, as otherwise the expanding air 
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inside is likely to burst through the softened region at 
the joint. In awkward situations the pointed high 
pressure gas flame burning at the tip of a glass nozzle 
a millimetre in bore may be used instead of the blow- 
pipe and bellows for effecting joints in tubes up to 
about 5 or 6 mm. in bore. 

(7) Cross Joints, 

This type of joint, rarely required and better avoided 
whenever possible, is illustrated in Fig. 18 (1), (4), and 
success in doing it is more a matter of satisfactory design 
than of difference in the working of the actual joint. 
Two tubes, A and Tl, having been joined on to the main 

4Q . 

tube C' as two T-pieces, their ends have to be bent 
and Joined together, a problem difficult to do according 
to the design (2), but easier by (3). The trouble with 
(2) arises because of the short leverage about BC, which 
gives no play to permit of the two softened ends being 
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pushed together into sealing contact. With (3), on the 
other hand, the leverage about Ce is larger, and the ends 
when pulled apart a millimetre or two can be softened 
and sprung together into sealing contact without undue 
strain on the joint at B. The joint is finished as usual, 
though at the end it must be subjected to a general 

softening without any force on the arm T, and well 
annealed to relieve the joints of strains during the 
cooling and resultant contraction. Considerations based 
on this thermal contraction are also in favour of (3) 
and against (2), since the cooling of a joint at d is likely 
to strain the joints at A and B far more than one located 
at e. By such a procedure any cross-joint can be man- 
aged if the distance is sufficient to provide the requisite 
play. But where a short cross-joint (4) is required, 
trouble is experienced, and if permissible, a long tube 
may be bent back on itself as shown (5), thus providing 
a long leverage to effect the joint without strains. The 
aim in such cross-joints must be to secure always as 
large a leverage as possible, so as to minimise the resultant 
strains ; thus ensuring not only an easier process, but 
also a greater factor of safety. 

(8) Joint on to Thin Glass or Different Kind of Glass. 

This is a special type of joint often required in general 
vacuum work, where a lead has to be taken out of a thin- 
walled vessel of the nature of a bulb to be exhausted 
and sealed. The usual process is entirely out of the 
question, since the reheating of a hole blown out on 
such a thin wall tends to enlarge it considerably. In 
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such cases a blob of very hot glass is formed at the 
end of a tube or rod, and applied to the warmed surface 
at the spot where the joint is to be made as indicated 
in Fig, 19 (i). After a momentary interval to allow 
the extra heat of this blob to melt the thin wall in contact 
with it as well as cool round its edges, air is blown into 
the bulb, which operation tends to blow the blob of glass 
into a bulb on the side of the main bulb (2). If the 
glass is pulled out gradually during the bloNving, this 
bulb is formed out into a conical thick* walled tube (3), 
which may be cut at the thicker place and a tube joined 
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on (4) without any difficulty, a comparatively fine flame 
being used if the cut is made near the bulb. The 
joint round A is perfectly uniform and thin, and hence 
likely to stand even if the glasses on either side of it 
differ slightly. Owing to this valuable property, two 




glasses differing considerably in their composition and 
coefficients of expansion may be sealed together by the 
interposition of a graded series of one or more joints of 
this type, blown thinner than usual out of glasses having 
intermediate expansion. 
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CHAPTER IV 
BLOWING BULBS 

In general, the blowing of bulbs may be dassifled under 
three principal heads. 

(i) At the End of a Tube, 

The first and simplest is the blowing of bulbs at the 
end of a tube. When the required bulb is small and 
with comparatively thin walls, the spindle on one end 
is melted off and the end rounded as for a test-tube, 
A length of tube at this end not exceeding twice the bore 
of the tube is softened down in a fairly large flame, a 
slow and uniform rotation being maintained to ensure 
equal heating and softening all round. When the tube 



has collapsed down to shape (2), it may be blown out 
gradually to the desired diameter (generally less than 
four times the bore of the tube if its walls are fairly 
thick), the glass being kept in steady rotation all the while. 
The successive stages of the operation are illustrated in 
Fig. 20. Any tendency to irregularity in the bulb (4) 
proves inequality of heating round it, and it must be 
carefully collapsed down again by means of a large 
brush flame and blown out again when the softened glass 
shows uniform colour indicative of uniform heating. 

This operation is one of the simplest in glass-blowing, 
and even a beginner can manage to make a small bulb 
without much practice ; he may then work on a larger 
bore tube to produce a larger size bulb. The point to 
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be specially careful about is not to get a waist of thin 
glass just above the softened blob of glass (6), and as a 
safeguard against this it is better to blow out a little 
during the heating and form shape (5) rather than (2) 
before proceeding to the flnal heating and blowing out 
to full size (3). 

A good position to adopt in heating is to hold the tube 
almost vertically in a flame going up at about 45^, and 
to dip the tube gradually into the flame so that the 
extreme end is hottest and there is a minimum of heating 
at the neck. A convenient position for blowing when, 
as here, the mass of glass is small, is to have the tube point- 
ing downwards and blow gradually with an increasing 
pressure as the glass cools. 

We may discuss at this stage the shape the bulb takes 
according to the position in which it is held during the 
blowing. When the softened mass of glass is taken out 
of the flame for blowing, the air surrounding it, getting 
heated, rushes past upwards giving rise to a stream of 
cold air blowing upon it from below. If we hold the 
hot end down during the blowing, as in Fig. 20, this 
rush of cold air cools the bottom and hardens it while 
the sides and top regions are yet soft and continue to 
expand under the pressure of blowing. The effect is to 
produce a rather flattened bulb ; thicker at the bottom. 
Though this thickness at the bottom is by no means 
a disadvantage when we have to join on a tube here, 
the tendency may be counteracted by giving an extra 
heating to the end regions of the softened blob before 
starting to blow the bulb. Thus quite a good spherical 
shape can be produced by this process.. On the other 
hand, if the bulb is blown with the softened glass upwards 
the tendency will be to get a rather elongated bulb thin 
at the bottom and thicker at the neck. If the tube be held 
horizontally and carefully rotated while being blown to 
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Fig. 3«. 
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counteract the sagging tendency of the soft glass under 
its own weight, the cooling effect of the air current is 
equal all round and the result is a better approximation 
to a spherical shape. But evidently the use of this 
position demands greater skill, though any slight want of 
alignment between the bulb and the tube can be rectified 
by a judicious heating of the neck and centering by trial 
afterwards. But all these positions for blowing have 
their special advantages and uses as helps towards 
rectifying a wrong shape or thickness of glass, and by 
experience an operator may employ all these and other 
intermediate positions to remedy a faulty shape. For 
example, if at one blowing a flat bulb with a rather thick 
bottom is obtained, to correct it, after collapsing the 
bulb, the blowing must be done with the tube pointing 
upwards, so that the flat bulb tending to get elongated 
blows out the extra thickness on top, and produces a 
spherical shape of uniform thickness. 

When the bulb is to be rather large, the procedure 
demands some skill in collecting and handling the larger 
mass of glass required to give a reasonable thickness of 
wall when blown out. A much larger flame and even a 
bigger blowpipe may be necessitated to ensure uniform 
heating of the large mass. A device used with larger 



work is to have a heat deflector as well, so that a large 
zone of heat between it and the flame may be secured 
to soften the glass uniformly and quickly all round. 
This heat deflector is generally a slab of brick, fireclay, or 
asbestos fixed just beyond the flame. 

There are two ways of securing the large mass of glass 
for blowing. The first method is to collect it out of 
the tube itself gradually by blowing a few small bulbs 
adjacent to each other, as in Fig. 20 (1), and collecting 
them together little by little by the combined operations 
of blowing out a little and pressing together (2). For 
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tubes of average thick walls an approximate rule is to 
collect together a length of tube equal to the diameter 
of the bulb required, and during this stage the glass 
should not be blown out larger than is required to collect 
the glass. Finally, the upper spindle that served as a 
handle is removed, the conical glass left at this end blown 
round in continuation of the thick walls of the small bulb 
of glass, and after a strong final heating, the bulb is blown 
out gradually in successive puffs to the full size. During 
the collecting of the glass, it is likely to become distorted 
a little here and there, and the hot blob before blowing 
may have differences of temperature as well as thickness 
all round it. which may lead to distortion in the finished 
bulb. In such a case it must be collapsed back again 
slowly by means of a brush flame large enough to 
envelop the bulb, with occasional puffs to retain the 
spherical shape, and after a final heating blown out 
again with the necessary correction for the distortion 
observed. 

At this stage, where we may have to correct for in- 
equalities of thickness round the equatorial parts of the 
bulb, we may consider factors of importance other than 
the position of blowing, that influence the result. Since 
wc endeavour to produce uniformity by thinning down 
the thicker regions rather than the reverse, a useful 
guide is to have always the thicker and hence hotter and 
brighter region facing upwards, and thus sheltered 
from the cold draft from below. Thus in the rotation 
of the work during the Wowing, if a momentary stop is 
made as the brighter spots come up, it tends to make the 
bulb more uniform. For the same reason, the blowing 
must be gradual and not too sudden, so that the thinner 
regions are cooled earlier and stop expanding, while the 
thicker and hotter portions continue to expand, making 
the glass unifonx) in thickness and symmetrical in shape. 
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In the second method, a large mass of uniformly 
collected glass, in the form of a short tube of wide bore 
with thick walls, is used for the bulb, and the tendency 
to distort the glass during the collection as well as the 
time required for it are both considerably diminished. 
As in Fig. 21, a short length of the thick-walled tube is 
drawn (i), and a narrow region in its middle softened 
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Fig. 21. 



and pulled apart to give the thinner constricted waist (2). 
The two halves are severed by a cut at this waist, and 
the thick glass for two bulbs obtained at one operation, 
a procedure, adopted in the case of a pipette as well, 
that results in great economy of glass. One of these 
halves is joined on to the tube on which the bulb is 
required by a well-made pipette joint (Ref. p. 26) (3). 
The spindle S is drawn off and the end rounded and the 
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mass of glass slowly heated and formed into shape (4), 
and blown out as before. If the softening of the glass 
is carried right up to the pipette joint, and not beyond it, 
the bulb when blown will have the joint exactly at the 
neck, a position in which it is visible only on very close 
scrutiny. 

(2) ,Bulbs in the Middle of a Tube. 

The second type of work occurs when a bulb has to 
he blown in the middle of a tube. This is a specially 
troublesome job for the beginner, since the softening 
of the glass in the middle, combined with his lack of 
dexterity, makes continuous rotation and uniform heating 
impossible, without the softened glass in the middle 
becoming screwed in a short time. Experience in rotating 
by both hands at the same rate has to be gained by 
practice. It is easier to do it very slowly, so that the 
eye can follow the motion and check readily any tendency 
of one half of the tube to gain on the other. During the 
heating an inclination to pull the two halves apart should 
be strongly checked, and any tendency to push them 
together slightly encouraged. When the glass has 
become fairly soft, but not much collapsed, it is taken 
off the flame and blown, the hands keeping their distance 
apart and maintaining the rotation without distorting 
the glass in any way. SmalUsize bulbs can easily be 
blown like this by a single heating if a sufficient length of 



the tube is softened by the use of a large flame. 

For the larger sizes we shall have to collect a mass of 
glass by either of the methods described in the last 
section. The adoption of the second method, employing 
a middle section of thick-walled tubing, is specially 
advisable for such work, since the production of a 
symmetrical shape is somewhat difficult, though essential 
in this work. After effecting the pipette joint on cne 

side, the spindle on the other side is melted off, and a 
hole blown out to make the joint on this side. Though 
a presentable piece of work to serve the purpose may be 
managed without much skill, to produce a good specimen 
with a large-sized bulb, symmetrical and coaxial with 
the tubes on either side, is a matter of great experience 
and dexterity. In fact, it forms a good test of skill in 
glass-blowing, and a good exercise to acquire the skill 
is to practise blowing shape 1 of Fig. 22 into a large thin- 
walled bulb (2), centred and symmetrical about the two 
spindles. A useful guide in this practice is to have the 
two spindles well centred and coaxial with the hot glass 
before starting to blow with the glass held nearly vertical 
in the left hand, which rotates the work vigorously 
without any restraint by the upper spindle held in 
the mouth with the right hand. By the residual heat 
of the thicker corners the two spindles are pulled 
out into straight alignment before the work cools 
down. 

It may be of interest to mention at this stage the fact 
that, with a little experience, it is found easier to produce 
a symmetrical large bulb between a pair of supporting 
spindles rather than at the very end of a tube which is 
more suitable for use at the glass furnace. Hence large 
bulbs at the end of a tube are generally blown through 
the upper spindle used for the collecting together of 
the glass. After the thick piece has been attached to 
the tube forming the neck, as shown in Fig. 21 (3), 
the glass is collected into shape (6), and blown through S 
to form the bulb (5), the neck, held in the left hand, 
forming a substantial spindle to rotate the work in this 
operation. If it is loo wide, then the stout spindle at 
its end is used for the purpose. The upper spindle S 
is then very carefully melted off, leaving only a very 
small pip at the bottom of the bulb indicative of its 

existence during the blowing of the bulb. The pip 
itself, as well as the region of the bulb surrounding it, 
arc softened a little for a final blowing of this region 
into uniformitv with the rest of the bulb. 

Such processes are in general suitable only for moderate 
size bulbs with comparatively very thin walls. The 
blowing of such articles as a big flask or the bulbs for 
an X-ray or positive-ray tube is in general beyond the 

scope of table blowing, since it would be inconvenient 
and difficult to gather and work economically the large 
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Fig. 22. 



mass of glass required to give the waits of the large bulb a 
thickness of the order of about i mm., to enable further 
joints to be made on to them with comparative ease. 
Such bulbs are blown directly at the glass works, where 
the requisite mass of glass can be readily gathered directly 
from the pot and blown to any size without difficulty. 
It is advisable to make the tubes (for the purposes of 
joining on to the bulb at the table) preferably out of the 
same melting at the same time, so that trouble may not 

be experienced in joining the tubes to the bulb at a later 
stage in the laboratory. 

In concluding this section we may also mention a 
beginner’s device. He can easily improvise a good* 
sized bulb in the middle of a small tube by first blowing 
a large stout- walled bulb at the end of a large tube, see 
Fig. 22 (3), and then joining on to its bottom a small- 
size tube. This operation is repeated on the other side 
if necessary after the larger tube has been melted away 
close to the bulb, and the glass in the neighbourhood 
formed into continuation with the rest of the bulb by a 
careful softening of this region round the tube, and 
blowing (4). 

Joining on to the thin walls of a bulb is rather risky at 
times, and if the special procedure suggested for it earlier 
is not adopted, a useful method is to form a thicker region 
of glass locally by adding a blob of glass (5) where required, 
and spreading it out by blowing. Now, if a hole is 
blown out in the middle of this thickened patch, a 
joint can be worked here satisfactorily without intro- 
ducing any serious deformation. 
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CHAPTER V 
ENCLOSED WORK 

A TYPICAL work of this nature is the making of a double- 
jacketed condenser. It serves very well to illustrate the 
special feature of this class of work, namely, the process 
of working the second internal seal. The inner piece A, 
whether tubular or spiral, is got ready first, and its open 



ends on either side slightly enlarged to form thin pro- 
truding lips. It is then slipped into the outer tube, 
one end of which has already been drawn down to a 
spindle, and then this end is also drawn out as shown in 
Fig. 23 (i), care being taken that the outer tube is rather 
too long than too short. After being softened down at ^ 
it is pulled out a little to form the thick-walled enlargement 
C (2), the object of which we shall see later. The narrow 
waist beyond it is now softened down to a smaller bore 
than the enlargement at the end of A (i), which is then 
slid into contact and the junction fused down to establish 
all-round sealing contact. It is then blown out and the 
joint worked uniform as a simple case of internal joint 
(Ref. p. 31). The bulb C is now softened and blown 
out and drawn apart to form the connecting tube i (3). 
If there is not enough glass in C to form the tube d to 
the required dimensions, the short tube so formed may 
be cut off a centimetre beyond the joint as indicated, 
and a regular tube joined on, the internal joint being 
carefully kept hot during this operation by the use of a 
large flame, and the joint partly grazed as well at times. 
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Before the joint is allowed to cool, the side tube s has also 
to be joined on, and to prevent the cooling of the internal 
joint in this operation it is safer to do it quite close to 
this internal seal in the position shown rather than in the 
dotted position indicated. Further, unless the whole of 
the joint has been kept hot during the working by the 
frequent use of a large flame, it is inadvisable to try any 
annealing over a smoky flame. It is safer to let the work 
cool by itself, and rely on the annealing the joint has 
received during the working of the other joints. The 
joint on the other side is started in the same way, and when 
sealing contact has been established all round, the blowing 
has to be done through two openings on either side of 
the joint, since there is no through communication from 
one side to the other. The first puff is blown through 
S, the side less heated, and the rest through 4, the glass 
outside the joint being hotter and thus retaining the heat 
during this slight delay. The same effect can also be 
achieved by joining T and S by a rubber tubing and blow- 
ing through 4 alone, but is not recommended here for the 
reason that it will seriously interfere with the free rota- 
tion of the joint in the flame. The joining of a longer 
outer tube, as well as a side tube on the other side for the 
outflow, are also effected immediately as before and in 
close proximity to the internal seal. This joint should 
be kept hot all the while, and cooled off after a carefully 
prolonged annealing, to ease the strains resulting from the 
fixity of the other end. The wider tube D for corks may 
also be joined on if necessary before the spindles are all 
cut off, and the edges polished in the flame to give the 
finished specimen. 

A spherical condenser is only a special Case of this kind 
of work employing a sufficiently wide and short length 
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of outer lube to enclose the inner bulb. By a judicious 
blowing of the outer rube beyond the joints into a regular 
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hemispherical shape, with no cylindrical connecting tube 
between them, the tube form of the outer envelope dis- 




appears, giving place to a nearly spherical shape, as shown 
in Fig. 23. 

An alternative method of doing jobs of this kind is 
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to divide the outer envelope in two by a sharp and 
square cut, taking care not to chip off any portion of 
the edges if the method of leading the crack round by a 
hot point is used. After the inner piece is introduced, 
the two halves are put back in their original position, and 
because of the perfect and almost air-tight fit all round 
the cut, the joint can be fused together again without 
leaving any marked trace. The internal seals on either 
side are made as usual, and in case there is no lead from 
this outer envelope, a temporary lead for blowing pur- 
poses must be formed near one of the internal joints, 
though it may be sealed off after effecting the second 
seal. 



Bulb inside a Bulb and Vacuum Vessels. 

It is often a case of wonder to those who do not know 
the process, how a large bulb (as in a Dew’ar flask) got 



inside another through the narrow neck. The process 
docs not seem to have been described in any bool^ uii 
glass-blowing, though it is comparatively simple, and 
finds large application in general vacuum work. The 
usual procedure is to blow the outer bulb first (or get it 
blown from the glass works) at the end of a comparatively 
large bore tubing, and then join on to it the smaller 
piece T at the opposite end for blowing and other pur- 
poses, as in Fig. 24. At the end of another tube B lhal 
will readily slip through the neck of the wider tube with 
ample clearance, enough glass for the inner bulb is 
collected, and when softened down to a size that will 
easily slip through the wide neck of A, it is carefully 
introduced into the bulb through the neck and blown 
in this position (i), due care being taken that the hot 
glass does not come into contact with the outer bulb 
anywhere during the rotation of the work in blowing 
the inner bulb. Because of the outer envelope of glass 
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the inner glass remains soft much longer, and hence 
the blowing must be carefully regulated to prevent its 
being blown out into contact with the walls of the outer 
bulb. It is better to keep the outer bulb clamped for 
convenience in doing small-size work, while for the 
bigger-size bulbs an assistant's aid is also required to 
warm up the outer bulb while the glass for the inner is 
being softened, and then to bring it up and hold it in 
position for the blowing. 

Dewar Flasks and Tubes. 

Having described the process of blowing the inner 
bulb, we may at this stage discuss the further procedure 
by which the ends of the necks are joined together to 
form a vacuum flask. The neck of the outer tube 
having been already cut square by the bent-wire method 
(see p. 15), the neck of the inner tube has to be cut 
longer by nearly double the clearance between the two 
bulbs, so that there may be enough glass to push the 
line of joint on to the outside of the neck and thus away 
from the hot or cold fluid introduced into the finished 
vacuum flask. By a wooden bar pushed through the 
back tube the neck of the inner bulb is kept pushed out 
as in Fig. 24 (3), and the edge softened and enlarged to 
a size large enough to cover the neck of the outer bulb.* 
The two ends are now fused together into contact without 
holes, and the joint blown out uniform through the 
back tube T. During this blowing the tendency of 
the neck of the inner bulb to be pushed outwards as 
illustrated (Fig, 24 (5)) must be counteracted by pushing 

' The risk of softening the neck of the outer flask in this operation, 
and causing it to stick to the inner, can be avoided by inserting a piece 
of asbestos cord round the neck of the inner flask, to keep it well 
separated from the outer flask. After effecting the enlargement, this 
separation piece can be taken out with the help of a bent wire before 
sealing the lips together. 
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in a wooden rod as shown by the right hand {4). Now 
the irregularities of the joint will get blown uniform with- 







out the line of joint being pushed out beyond the small 
extent permissible nnd necessary to bring the inner bulb 
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concentric with the outer. Another tendency of the 
joint noted at this stage will be for it to get blown too 
round and bulging* and thus constrict the aperture at 
the neck as shown (6). This must be rectified by turning 
this softened enlargement pressed against the spinning 
tool as shown, without exerting any undue force to 
push back the bulging glass. Before annealing and 
cooling the joint, the inner bulb must be adjusted con- 
centric with the outer. The finished bulb, with the 
joint located well outside the tip of the mouth, is illustrated 
in Fig. 24 (7). 

For a cylindrical Dewar tube, two wide tubes, one 
sliding inside the other, with an all-round clearance of 
at least 2 mm., have to be drawn off with stout spindles 
at one end and the other end cut square at the right 
length by the bent- wire method. Corks provided with 
central tube have also to be got ready to close these 
open ends when required, as shown in Fig. 25 (i). 



The spindle of the outer tube can be drawn off, the end 
rounded to perfect hemispherical shape, and the end 
tube 2 joined on to a hole pierced at this end (2). The 
inner tube being held by its spindle, its square-cut end 
is enlarged to cover the bore of the outer, and then closed 
with its cork and tube ; its spindle is then drawn off 
and the end blown hemispherical. The inner tube 
when cold can be slipped into the outer, the ends in 
contact fused all round, and the joint worked uniform 
and smooth as above. The heating should be only 
right on the end face, and tendencies of the inner tube 
to project out or bulge at the neck must be rectified as 
before by the use of the stick and the spinning tool, 
as indicated in Fig. 25 (4), and explained above. 

The manufacture of Thermos flasks also belongs to 
this class of work, and is done on the same lines, excepting 
for a change in the procedure owing to the narrower 
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mouth-opening required. The necks of both tubes having 
been drawm out to the narrow bore and cut at the right 
length, the inner tube has its bottom rounded, and is 
slipped into the outer tube through the wider bore at 
the back as shown in Fig. 26 (i). The excess length of 
the outer tube is drawn off behind into a stout spindle, 
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and the projecting lip of the inner tube enlarged and the 
joint at the neck effected and worked uniform as before. 
The glass at the head of the spindle is blown to a hemi- 
spherical shape and the glass of the spindle itself collected 
and drawn to form the tail tube for exhaustion and sealing 
purposes (2). 

An interesting and simple work of this class is the 
vacuum bowl illustrated in Fig, 25 (7). For this a bulb 
is blown at the end of a tube, and the outer hemisphere 
of it slowly softened down in a large brush flame to shape 
(6) and then gently sucked in, when the shape (7) results 
without further ceremony. 

In all these and like cases, where a comparatively 
heavy mass of glass has to be supported and handled in 
uniform rotation by one hand, the supporting tube T, 
or the spindle drawn for the purpose, must be sub- 
stantial and extra strong to take up the load without 
danger of fracture at a critical moment. Mechanical aid 
in the form of a support to take the weight is resorted to 
sometimes, and in general it takes two shapes. In the 
first, we have two horizontally pivoted cylindrical wooden 
rollers on a suitable stand of adjustable height, and the 
bulb resting on these rollers can be rotated easily without 
any exertion, as shown in Fig. 26 (3). In the second type, 
we have a wooden bar with a notch at one end, the other 
end being held by the right hand with the neck of the 
bulb rested in the notch, when a region beyond the 
neck is being worked as shown. But evidently this 
latter process keeps both the hands occupied, in addition 

f>2 

to providing a very fatiguing and unsteady support, and 
hence the former method is to be preferred in every way. 



> 





Fig. z6. 



Occasions arise when a tube has to be joined on to 
the neck of a ready-made bulb, which is found too short 
for the purpose. It is difficult to keep a hold on the bulb 

by the left hand fingers even in the smaller sizes, since the 
walls of the bulb become too hot to be handled with 
comfort. Fig, 26 (5) illustrates a contrivance I have 
often used to get over this difficulty. A ring of twisted 
copper wire S is formed and slipped over the neck of 
the flask and tied up with fine copper wire at three 
or more equidistant places, to small nails or screws on a 
wooden rod P serving as the handle. This rod has a 
large cork fitted tightly at its end, resting against the 
back of the bulb, and the surface of the cork may be 
hollowed a little to suit the curvature of the bulb, and 
thus ensure better frictional grip when the binding 
wires are twisted and tightened up. After the bulb has 
been adjusted into axial alignment with the rod P, the 
work may be rotated steadily for effecting the joint on the 
neck or anywhere beyond it. 

Electrodes. 

The fitting of electrodes occupies a prominent place 
in glass work and peculiarly so in vacuum work, where it 
is frequently required, and that sometimes on a massive 
scale. Electrodes form a constant source of trouble 
if not fitted properly, especially if the work begins to 
reveal its leaking or cracking propensities only at a later 
stage when it is difficult and often dangerous to reheat it 
again for repair. 

In the simplest cases if a piece of fine platinum wire is 
put through a hole in the walls of the glass tube, and the 
glass well melted down on to the platinum and then 
blown out uniform, a satisfactory air-tight joint is pro- 
duced, establishing electrical connection sufficient to 
serve the purpose. But any want of equality between the 
coefficients of expansion of the glass and the platinum 
leails to cracks or leaks sooner or later, especially if the 

wire employed is thick, and hence it is the general practice 
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to introduce an intermediate material between the two 
in the form of an enamel, of which there are a lot of 
varieties in various colours. Ordinary colourless soft 
lead glass or the variety of blue or white enamel glass 
serves the purpose admirably, and they are available in 
the form of small sticks about a tenth of an inch in 
diameter. The resulting procedure for a simple elec- 
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trode at the end or side of a tube is illustrated in Fig. 27. 
The enamel glass is drawn into a fine rod less than a 
millimetre in diameter, and the platinum wire being 
held in the flame by a pair of pincers (very necessary in 
this work), an oval bead of the enamel glass is melted 
on to its middle and well fused in position. A small 
patch of glass on the tube is heated by a pointed flame 
and pulled out by sticking a waste spindle on to it. 
The tip of this conical projection is broken by a scratch 
from the knife or file and a hole smaller than Ae bead on 
the platinum wire is the result. The electrode is then 
introduced through this hole and held in position by 
the pincers, while the bead of enamel is fused on to 
the outer edges of this hole by a sharp flame. The 
whole of this electrode region is well fused together 
without softening an unduly large area, and care is taken 
that the platinum wire inside does not sag down and make 
a contact with the glass elsewhere. It is then blown out 
into an imperceptible hump on the tube, and the operation 
repeated to secure a symmetrical and graceful shape before 
annealing and cooling the work. 

In general it is not safe to leave the platinum wire 
sticking out and make electrical connections straight on 
to it, since it breaks easily at the joint if the wire gets 
bent this way and that a few times. Hence the usual 
practice is to loop the wire outside and embed this end 
also in the enamel at the joint, thus providing greater 
mechanical strength for the platinum loop. But this 
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necessitates a greater length of platinum wire, which is 
rather costly, and hence to be very sparingly used. A 
common and simpler plan is to leave a short length of 
platinum wire projecting out straight, the electrical 
connection to it being made through a piece of fine 
copper wire twisted a few times round the glass tube, 
and then the end twisted round the platinum wire as 
shown (a). Thus all mechanical strains are taken off 
the platinum permanently, the connections being made 
always to the outer end of the copper wire twisted into 
a loop. 

For general vacuum work these simple electrodes arc 
not satisfactory enough, since the unprotected state of 
the platinum wire inside limits its current-carrying 
capacity. In discharge tubes, for want of sufficient 
surface, the wire will get too hot if the discharge starts 
directly from it, and hence it must be sheathed by a 
small tube of glass and thus used only as a conductor 
to the electrode proper, having a greater mass and 
surface. Further, the marked sputtering platinum ex- 
hibits makes it unsuitable for an electrode. In this 
respect, aluminium is far superior to platinum, and its 
lightness is also greatly in its favour wherever large 
electrodes to carry heavy currents are required. In 
such cases the electrode surface of aluminium is fitted 
on to the sheathed platinum in either of two ways. 

With small discharge tubes, where the electrode need 
not be extra heavy or large, the simplest procedure is 
to melt a bead of aluminium on to the top of the pro- 
jecting platinum wire itself as follows : A piece of 
aluminium wire about 30 cms. long and z mm. in dia- 
meter is kept ready for such purposes (the long length 
being simply for the sake of convenience in holding it 
comfortably when one end of it is heated). A small 
length of narrow bore-glass tubing (a waste spindle) of 
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about 2 mm. external diameter and i mm. bore, has a 
small length of platinum wire with a bead of enamel 
glass already formed on it, placed at its one end as shown 
in Fig. 27 (3), with a millimetre or two of the platinum 
wire projecting out. This is held by the left hand, and 
the aluminium wire by the right, and the end of the 
aluminium wire is then melted in a rather pointed flame, 
and coated on to the projecting platinum and glass. An 
irregular bead of aluminium in metallic contact with 
the platinum is thus formed at one end of the sheath 
of glass. It is now broken off from the rest of the tube 
just opposite the bead of enamel, and by the addition 
of a further lot of enamel all round the bead, the tube 
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is sealed to the enamel at this end as shown (4). The 
bead of enamel should be now larger in diameter than 
the glass tube forming the sheath, and of the conical 
shape indicated in the figure, 

When a heavier electrode is desired, the usual practice 
is to employ a short length of stout aluminium rod or 
wire for the purpose, and in this case the platinum wire 
may be fused to one end of the aluminium wire filed 
conical, as shown in Fig. 28 (i) and (a). Another method 
of effecting the joint between the two is to drill a small 
hole at the end of the aluminium rod, and after intro- 
ducing one end of the platinum wire into it, to roll the 
aluminium down tight into gripping contact on the wire. 
The bead of enamel may now be formed round the 
platinum and a close-fitting protecting tube of sufficient 
length slipped over the rod of aluminium. The bead of 
enamel is now fused into contact with the end of this 
tube to give the finished electrode element, as shown 
in Fig. z8 (i). (2), (3). 

The procedure of fusing this electrode in position has 
to be somewhat different, in so far as the electrodes have 
to be introduced into the tube before the end is narrowed 
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down to effect the seal. The best way is to pierce at 
the end of the tube where the electrode is desired, a 
hole larger than the largest diameter of the electrode. 
It is then slipped in in the right direction, and the end 
of the tube rotated horizontally and heated ; as shown, 
the hole is thus contracted down until it is just too small 
to let the end bead of enamel slip out (Fig, 27 (6)). 
The electrode is now jerked into position and kept 
horizontal by holding the projecting end of the platinum 
wire by a pair of pincers ; in this position a sharp flame 
directed to the joint fuses it on to the outer tube. The 
joint is worked uniform as usual with alternate softening 
and blowing, care being taken in the heating to see that 
the electrode does not get bent too much out of the axial 
position. When the joint has been worked uniform 
and symmetrical, the whole of the conical end of the 
tube is softened and blown out to a hemispherical shape 
as shown in Fig. 27 (7). and annealed. If the initial 
bead of enamel has been made conical and elongated, 
the inner glass sheath would not have any contact with 
the outer walls except through the short intermediate 
column of enamel, and at the very root of the projecting 
platinum wire there will be a tiny conical lump of enamel 
projecting out of the .hemispherical end, as shown in 
Fig. 27 (7). This latter is an advantage rather than a 
disadvantage, since it provides additional mechanical 
support to the projecting platinum. 

When still heavier electrodes are required, as with 
some types of X-ray bulbs and rectifying valves, the 
large mass of metal forming the electrode has to be given 
extra mechanical support. The tube forming the tight- 
fitting sheath round the stem of the electrode has its 
outer end enlarged and joined on to the walls of the outer 
tube by a well-worked internal seal, as shown in Fig. 

a8 (4). The metallic electrode is also suitably clamped 

70 

to the glass sheath, and the connection to the short length 
of platinum, sealed in as usual, is through a spiral of thin 
copper wire. 

Another class of electrode work occurs in improvising 
an electrolysis apparatus, of which the Hoffman’s apparatus 
of Fig. 28 (s) forms a well-known example. Here two 
electrodes of platinum with leading-in wires have to be 
sealed to the side or end of two tubes. The fitting of 
the electrodes offers no difficulty, and for more than one 
reason it is better to have them at the end as shown in 
(6) rather than at the side. They are often found fitted 
on the side and projecting vertically up as shown (5), 
though there is great risk in this method — not so much 
in the making, but in actual use. By the generation of 
gas for some time, when the level of water sinks below 
one of the electrodes the current becomes interrupted 
and sparks take place between the wire and the liquid ; 
this often occurs right at the joint, with the unpleasant 
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result of a crack at the joint. If the electrode is bent 
down instead of being turned up, the interruption of 
current and spark takes place at the metal tip far away 
from the glass or joint without any serious consequences. 
The form of electrolysis apparatus shown in Fig. 28 (7) is 
specially suitable for vacuum work, where often only one 
of the gaseous products is required to be fed steadily 
into an apparatus. By the use of this modified form for 
the electrode the battery may be permanently connected 
to the apparatus, and the current is switched on or off 
automatically as the level rises or falls by the escape or 

generation of eas in excess of the outflow. 
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CHAPTER VI 
SPINNING GLASS 

The spinning of glass consists in shaping the ends and 
other portions of glass tubes into certain conical and 
cylindrical shapes by turning the softened glass in contact 
with an angular blade of metal. This is an operation 
largely used by experts in table glass-blowing work, though 
rarely described in any book on laboratory glass-blowing. 
The significant omission is probably due to the fact that 
the spinning of glass is more a professional than an 
amateur^s type of work. But it is erroneous to think 
that it requires very great skill, and with a little practice 
a lot of work done by the amateur can be finished much 
more satisfactorily than at present. Further, the ab- 
sence of any adequate description of the process leaves 
the laboratory student entirely at a loss to know how cer- 
tain types of work, such as stop-cocks and conical ground 
joints, were ever made by a process of glass-blowing at 
the table. For this reason I propose to treat the subject 
in detail. 

The few simple tools Nos. 3, 4, 3, and 6 of Fig. 3 are 
essential for this work, and all of them may easily be 
improvised in the laboratory, the blades of the right size 
and shape being cut out of -j^-inch brass or copper sheet 
and fitted on to cylindrical wooden handles. When the 
blade is brought into contact with the softened glass it 
gets too hot and is liable to stick to the glass, unless it is 
periodically rubbed over a lump of beeswax or paraffin 
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wax, that acts also as a lubricant* Further, since the 
glass has to be rotated backwards and forwards, while 
pressed lightly against the blade or tool, a truly centred 
strong a.xial spindle is an absolute necessity to produce 
circular symmetry in the worked end. 

We can best illustrate the general procedure by de- 
scribing how a trumpet enlargement is to be effected at 
the end of a glass tube. The piece of tube with the stout 
axial spindle is held in the left hand as usual, and its outer 
end softened in the flame uniformly all round, and 
most of all at the extreme tip. Tool No. 4 of Fig. 3, 



after a preliminary warming and rubbing over the wax, 
is applied horizontally into the end of the tube by the 
right hand, and with a gentle pressure against the side 
as the glass is rotated, the tool is gradually swung round 
towards the left hand so that the enlargement is first 
formed and then gradually bent back like the mouth of a 
trumpet, as shown in Fig. 29 (i) and (2). In fact, this is 
the way in which all enlargements at the end of a tube, big 
or small, are produced, since the application of a conical 
charcoal tends to compress, thicken, and distort the glass. 

Three points have to be carefully attended to if success 
in the operation is required. The first is to have a 
gradation in the heating from the outer end inwards. 
The extreme end should be softened enough to look quite 
orange-yellow, gradually merging into the faintest red of 
the unsoftened portion of the tube. The second point 
is not to exert undue pressure in forcing the glass into 
shape. The glass must be soft enough to be gently 
pushed into shape on the merest contact with the tool. 
Thirdly, a vigorous to-and-fro rotation of the work 
against the tool must be maintained throughout the 
spinning operation until the glass sets hard. It should 
also be carefully annealed before being allowed to cool. 

A better example of this type of work is given by a 
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test-tube on foot. A tube of the form (3), Fig. 29, with 
spindles on either side, is drawn out, having an extra 
length equal to about twice the diameter of the tube with 
which to form the foot. The ends of the spindle are 
open on both sides, and if the tube beyond the portion 
required for the foot is softened down, it may be con- 
tracted and collapsed into contact as shown (4), forming 
a cylindrical short neck between the test-tube portion 
on the left and the foot on the right. By repeated heating 
at this junction and blowing in first at the left and then 
at the right end, the bottom of the tube is rounded and 
the glass for the foot collected together as for a bulb, 
care being taken to see that the cylindrical neck of solid 
glass is axial to the tube throughout the operation. The 
right spindle may now be cut off as indicated (4), or, still 
better, be blown off from it in a novel way as follows (5) : 
The neck of the spindle is thoroughly softened and quickly 
blown out through R into a thin bulb or film which may 
easily be brushed aside to give the opening at this end. 
The edges of this opening are then softened and enlarged 
to make the glass for the foot form a cone. Then, after 
a strong heating and softening of the whole of this glass, it 
is enlarged out by spinning against the tool whose point 
conveniently rests in the central hollow of this cone 
which has not been softened. The result is the shape 
indicated (6), and before the glass loses its heat it is held 
upright and stroked horizontally with a flat-bladed tool 
to make the foot quite fiat and horizontal but for a dimple 
in its centre (7). If during the spinning operation the 
tool is swung round quite normal to the horizontal axes 
of the tube the edges are likely to curl up as indicated (8), 
and hence the above procedure of flattening out im- 
mediately after the spinning is to be preferred. The 
other end may now be cut square and polished to give 
the test-tube on foot. 

m 

n 

The making of a measuring-jar or glass on loot is also 
similar, except in the order of procedure. The mouth 
of the measuring-jar with lip has first to be formed at 
the end of a tube which has its other end drawn into a 
spindle. The mouth is then fitted with cork and tube 
as shown in (1), Fig, 30, and this tube forms the spindle 
for shaping the foot at the other end. The foot itself 
has to be attached separately, since the bottom of the 
measuring-jar is required flat. For this a short length 
equal to the diameter of the tube is drawn with a spindle 
at one end, the other end being rounded and then blown 
off to give the piece A (2). The spindle at the end of the 
piece B is drawn off and the excess glass carefully removed 
as for making a fiat end for the tube. This end is then 
softened and blown flat against a flat-bladed tool, Fig. 3(1). 
Immediately after, the piece A is joined on to the back of 
the piece B as shown (3), the joint being fused very well 
together and blown first into B and then into A. The 



right spindle may now be blown off as before, and the 
projecting short tube softened and spun out to form the 
foot as shown (4), 

Another common laboratory apparatus made by the 
process of spinning is the common thistle funnel. The 
usual method given is to blow a bulb at the end of a tube 
and then soften and blow out the outer hemisphere of it. 
This leaves the rim quite rugged even after the best of 
trimming and polishing, and the finished article of com- 
merce with its thick uniform rim is a source of mystery 
to the student who has tried making it. The real pro- 
cedure is as follows : A length of wide-bore tubing is 
joined on to the tube forming the stem (5), and about 
three-quarters of the length of the wide thick-walled tube 
blown into a stout-walled bulb of diameter equal to that 
of the funnel desired (6), The right spindle beyond the 
short thick neck is blown off, and the cylindrical neck as 
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well as the adjacent region of the bulb softened, and first 
formed conical (7) and then expanded out as indicated 
(8) by spinning. The tool is introduced first as shown 
(7) to expand the portion of the bulb to give a wider 
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neck, and then gradually swung round into position to 
spread it out as shown (8). 

After this preliminary consideration of the process of 
spinning* we may now describe the two principal opera- 
tions in vacuum technology that require the aid of the 
spinning tool. 

I'he first and simplest one is the making of ground 
joints between tubes, since a large number of these are 
used in modern work. The ends of the tubes have to 
be shaped into cones of approximately equal angles and 
then ground together with an abrasive into a tight- 
fitting contact over the whole conical surface. The first 
piece to be made is generally the outer or (female) cone, 
the procedure for which is as follows : The standard 
piece having been drawn out (i), Fig. 31, the spindles are 
recentred with extra care, and at a distance from the 
right end equal to the diameter, the tube is softened 
round by a sharp flame and pressed together to give a 
ring enlargement (2). The right spindle is now melted 
off and the hole blown out at this end enlarged. The 
whole of this end is then softened right up to the ring 
enlargement and spun out (3) slowly into a cone, the 
angle of the cone being anything between 2^ to 5* and 
not more. The operation must be repeated with lesser 
heating to ensure the conical shape with a true axial 
circular section. The spinning tool used must have 
perfectly straight edges, otherwise concavity or convexity 
in the conical surface may easily be produced, and extra 
grinding will be necessitated to eliminate them. 

The other (male) half of the conical ground joint Is 
started on in the same manner at the end of another 
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standard piece of the same size, with a ring enlargement 
formed near the right end. The glass between the 
spindle and the ring enlargement is softened, collected 
together, and blown into a small thick-walled bulb, 
which, when drawn out a little, forms the conical shape 
shown (5), Fig. 31. Any tendency to form a waist in 
this conical region must be counteracted by a puff blown 
in during the drawing out of the bulb into a cone, and 
any residual convexity of such blowing is either drawn 
down or spun down by rotating the softened surface 
against the flat blade of the spinning tool. It goes with- 
out saying that the angle of this cone should be as near 
as possible equal to that of the cone already spun out, so 
that they may fit each other with a minimum of grinding. 

To those who find difficulty in the initial stages in 
making a correct judgment of this approximate equality at 
sight, the simple device of two angular templates cut out 
of a scale marked on asbestos board, or thin sheet metal, 
as shown at (6), may be of great assistance, the angle of 
the cones being equal to that of the template. When the 
outer cone has been spun to fit the template applied in 
it as shown, the divisions between which the cone fits 
are noted down. The blowing and drawing down of the 



male cone is now repeated until it also makes an approxi- 
mate fit between the corresponding divisions of the 
V template. During the working it is dangerous to test 
the fit of the glass cones themselves, since they invariably 
stick and crack at the first contact. Another important 
point to be remembered in blowing and drawing the 
male cone is to have its largest and smallest external 
diameters CD and XY smaller than the corresponding 
internal dimensions of the female cone, so that the 
inner cone can advance freely into the outer to take up 
the wear of the grinding. Otherwise shoulders will be 
cut at the ends where the glasses bear against each other, 
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as shown in (8), and any further grinding tends only to 
widen and distort the gap between the two. In such 
cases, if the end responsible for this action is ground 
down a millimetre or two against a flat sheet of iron with 
carborundum powder, the grinding together of the 
cones may be proceeded with, and a satisfactory joint 
obtained, it is best to adopt the first process, where this 
trouble is entirely eliminated.' The excess length of 
the inner cone is cut off after the grinding by the hot 
Joint, and the outer sharp edge of the cut rounded by 
rubbing over a piece of emery or carborundum paper. 

' To keep the male cone axial during (he initial grinding, ic is useful 
to have a cork of suitable site htted on to (he spindle. The spindle 
is cut oS after the grinding. 

An alternative method of forming these cones is by 
spinning them in a lathe, though it is generally practised 
only in the case of large cones with thick walls, where 
greater accuracy of initial finish is essential. The tube 
is then chucked in a lathe, and held firmly and well 
centred by a sheet of rubber wrapped round it. A 
quarter-inch brass or copper rod has a cone of the 
required angle turned for some length at one end, and 
forms the spinning tool when held horizontally in the 
slide rest, with its axes parallel to its travel along the 
lathe bed. The end of the tube is heated by a blowpipe 
flame in the left hand, as the tube is rotated, and when it 
is beginning to soften the tool is gradually advanced in- 
wards by the right hand operating the slide rest. The 
end thus becomes expanded readily into an exceedingly 
uniform cone of angle equal to that of the tool. The 
lathe should be run slow to reduce the centrifugal 
action on the softened glass, and the rate of advance 
of the tool inwards adjusted to the degree of softening 
of the glass. After it has been carefully annealed to 
release the strains due to any unconscious forcing of the 
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imperfectly softened glass, it may be cooled off and 
removed. 

The male cone also should be spun in immediately 
after without the tool being undamped in any way, so 
that the two cones may be of exactly the same angle to fit 
each other with the minimum of grinding. The corre- 
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spending tube having been chucked and centred on the 
lathe, the end is softened as before, and the tool advanced 
on to the work, with this difference, that it is now made 
to bear on the external, and not on the internal, surface 
of the tube, as shown in (lo), Fig. 31. To secure this, 
the tool will have to be shifted back horizontally by a 
few millimetres before starting on the work of the inner 
cone. An exact counterpart to fit the cone already made 
is easily secured if the tool is advanced on to the work 
to the same extent so that the length of the conical 
surface is nearly the same. 

The grinding together of the cones is most quickly 
accomplished in a lathe, though the smaller sizes can 
quite easily be finished by hand work. The best abrasive 
to use is fine carborundum, since it cuts much faster 
than emery. In the use of the former abrasive, it must 
be borne in mind that the best grinding takes place when 
the cones are held against each other without undue 
pressure. In the process of grinding the two halves 
must be lifted apart frequently and put together in a 
different orientation. When a good fit has been obtained 
without the slightest wobble, indicating that the two 
conical surfaces are in contact throughout, the grinding 
may be finished with a finer abrasive to give a smoothing 
finish to the surfaces. Any slight misfit between the 
two cones resulting from the slightest differences in their 
angles may be rectified quicker in the initial stages if 
the abrasive is judiciously applied only to that end 
that is coming into premature contact. If hand grinding 
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is resorted to, a further modifying influence can be exerted 
by holding the work vertical in such a way that the larger 
particles of the abrasive fall down under gravity towards 
that end that is giving the tight fit too early. During 
the grinding the abrasive should also be periodically 
moistened with a drop of water, Just enough to prevent 
the cones working dry. After the grinding is finished, 
the tubes should be thoroughly cleaned and every 
particle of even the finest abrasive removed by scrubbing 
and then washed clean before drying. This last pre- 
caution is particularly essential if the joint is to be 
greased and used for vacuum work. A great many of 
the leakages observed with such ground joints are due 
to gritty particles remaining lodged between them, and 
often they are only the remnants of the abrasive that 
have not been washed away in the cleaning. 

The second and more complicated work pertaining 
to vacuum technology is the making of glass stop-cocks. 
If any good commercial stop-cock is closely examined, 
traces of faint circular marks can be readily seen round 
the barrel and the thickened ends, indicating that they 
were made by spinning and not by a process of cutting 
out the length from the conically drawn end of a 
thick-walled tube. The actual process is to form the 
centre barrel or socket portion by spinning (for which 
operation ingenious ways of handling are necessary), 
and then to join on the side tubes to holes formed on the 
side of the socket. The side tubes with conically shaped 
thick-walled ends have first to be made, since they must 
be ready at hand to be joined on as soon as the socket 
has been spun out. 

To make them, a foot-length of thick-walled quill- 
tubing is softened in the middle, and the glass pressed 
together and thickened so as to be of about the same 
external diameter, though the bore inside is reduced to 
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about a third of what it was, as shown in Fig. 32 (1). 
Before it has cooled down, a sharp scratch in the middle 
of this thickened region, followed by a brisk knock, 
severs the two halves, giving a square cut at this thickened 
region. Since this thickened end has to be heated later 
on, it should not be allowed to cool in the interval, and 
is therefore rested on a tripod stand with a spirit lamp 
flame a few centimetres below it. Such a practice is 
always used whenever thickened or worked regions have 
first to be got ready for use later on in the course of the 
work. One after another the thickened ends are softened 
at the extremity and shaped into a cone by spinning as 
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shown (2), and then put back over the spirit flame. 

To make the socket for the stop-cock, special tubes 
with thick walls (2 to 3 mm.) are used to save time in 
collecting the glass, and out of this our standard piece, 
with extra stout, well-centred spindles, is drawn out, 
as shown in Fig. 32 (3), the tubular portion in the middle 
being about 3 to 4 cm., according to the length of the 
socket required. The heating and softening of such 
thick- walled tubes should be done very gradually, and 
the whole of this thick-walled region is first blown out a 
little and drawn apart to form a conical shape. The 
right spindle on the wider side is then melted off, the 
excess glass removed, and the end blown away. This 
extreme end having been softened sharply and turned 
back a little by an act of compression against the spinning 
tool, the thickened end is formed into the triangular 
section shape by repeated spinning against the edge 
and flat of the tool. The whole of the conical barrel 
portion is now lightly softened and spun against a long 
tapering tool to finish a true conical surface inside. By 
an alternate application of a flat tool horizontally against 
the external surface, the latter also is worked quite 
conical without any convexity or concavity (6). 
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To form the other end of the socket the work has to 
be supported in a novel way on a bent temporary spindle 
which enables that end to be spun out into regular shape 
with equal ease. For this purpose, a spot on the side 
of the conical barrel where the side tube is to be joined 
on later, as well as the end of a foot-length of small size 
quill tubing, are intensely heated and stuck together to 
make a temporary joint. This tube is then bent round 
as shown (7), and adjusted to be in true axial alignment 
with the spindle on the other side. Now and hereafter, 
irrespective of the region actually softened for work, the 
whole of the socket must be kept hot by a periodical 
application of a broad brush flame, care being taken not 
to soften the joint of the bent temporary spindle in this 
operation. The work being rotated by the provisional 
spindle, the spindle on the right side may be fused and 
drawn off, and the conical thin projecting glass D left 
at this end is removed by a sharp scratch at its base 
followed by a gentle sideways knock. The small hole 
thus formed here is enlarged by spinning in the flame, 
first with a pointed pin tool, and subsequently with one 
of the tapering blade tools. The end ring is formed as 
before by compressing the softened glass and spinning 
it into shape. Any deformity in the conical shape of the 
socket at this end is also rectified by softening this end 
region and spinning it without enlarging it in any way. 
In fact, if the edge of the tool is applied flush with the 
conical portion already formed at the other end, the risk 
of such a deformation does not arise at all, and the end 
region easily makes a regular continuation of the cone 



already formed. 

The socket being thus shaped, it remains only to 
join on the two side tubes. For this another temporary 
spindle, in the shape of a straight quill tube, is joined on 
to the diametrically opposite spot on the socket, and since 
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there is no further necessity for rotation about the axes 
of the socket, the bent temporary spindle may now be 
fused off as shown (8). The glass at the spot is carefully 
softened by a sharp flame and drawn out into a cone, 
which is then cut off as before at D, to give the small hole. 
This is enlarged with the pin tool, giving a hole with 
protruding outer lips. One of the tubes over the spirit 
flame is taken out at this stage and joined on to this hole, 
after the edges of the hole as well as the conical thickened 
end of the tube have been intensely heated. The intense 
heat softens the glass to such an extent as to make it 
flow, and the joint becomes completed without an) 
further work. A little more flnishing may be attempted 
with advantage by the application of a fine pointed flame 
all round the joint as shown (9), so as to make the glass 
at the surface fuse into continuity all round and flow 




GRANDDAD'S BOOK OF CHEMISTRY 



426 



GLASS BLOWING 



from the thickened end of the tube on to the barrel. 
After this joint has cooled enough to be rigid, it is re- 
versed, end for end, and the other temporary spindle 
melted off, the hole formed, and the second tube over 
the spirit flame joined on as before (lo). The whole 
work must be thoroughly warmed up in a large flame 
and annealed very carefully before being allowed to 
cool, a separate annealing chamber being used in case 
a large number of stop-cocks are being made. 

When the side tubes joined on are small-bore capillary 
tubes, it is often advisable to have at hand the assistance 
of a suitably mounted pin with which to open out the 
hole at the joint, as this is likely to contract or close 
altogether during the operation of joining the tube on 
to the socket. A long thin steel wire (knitting needle) 
may be mounted vertically on a block of wood, and if the 
hole has been choked up, the joint, after being strongly 
heated and softened, may be plunged straight on over the 
wire as shown, Fig, 33 (:), and momentarily pressed down 
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to re-form the hole. If only a widening of the hole is 
required, the short bent conical end of a steel wire on 
a handle may be applied momentarily, as shown in 
Fig. 33 (2), from the inside through the wide end of the 
socket, the joint having been thoroughly softened before 
and after to relieve all strains introduced in this process. 

The inner piece or plug of the stop-cock may be 
solid or hollow, and the process of making them differs 
accordingly. 

The solid plug is the easier to make, especially on a 
commercial scale, when it may simply be squeezed to the 




approximate size and shape in a mould by the glass- 
maker himself. It is also easily made in the laboratory 
out of glass rod worked into the approximate size in 
the flame, though the impossibility of enlarging a con- 
stricted portion by blowing necessitates a certain degree 
of skill and judgment in getting the piece into shape by a 
process of pressing together and pulling apart of the 
softened glass. 

For the cross-bar or handle a small-size glass rod is 
drawn off with spindles as in Fig, 34 (i). It is then 
softened and constricted in the middle by pulling apart (2), 
and by a judicious series of softenings and drawings apart 
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shaped into (3), and then bent to the shape of the left 
half of (6), the horizontal spindle P being centred about 
the centre C of the cross-arm. For the barrel or plug 
portion enough glass out of a thicker glass rod is first 
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collected into shape (4) and then carefully drawn out to 
shape (5), a template being used as suggested before to 
get it of the approximate size and angle to fit the socket. 
The left spindle of this piece having been fused off 
beyond a short neck, the cross-arm and the barrel are 
fused together as shown at (6), the glass being heated and 
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softened almost white before being put together to effect 
the joint. Since the joint permits of easy rotation about 
the spindles P and P', the joint is thoroughly fused into 
contact all round in a pointed flame. The spindle P' on 
the right may now be melted off at the right length, and 
the end of the plug fused and compressed flat. The 
whole of the plug must be heated to redness and annealed 
to release all strains. When it has cooled, the bent 
supporting spindle P may be fused off at 4, giving the 
finished blank for the solid stopper. 

The stopper can now be ground in the socket with 
carborundum powder as before, until a good fit without 
any wobble is obtained. The position for the hole is now 
marked on opposite sides and the hole itself drilled half- 
way through from each side until they meet in the 
centre (7). The drilling is most conveniently done in 
a vertical drill, where the very gentle pressure with 
which the drill should bear on the glass is fully under 
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control by the hand. The drill itself is a conical square 
piece of hardened steel with its ruggedly broken end as 
well as the sharp ground^down edges acting as the cutting 
points. The ground-down end of a small triangular file 
has the requisite hardness, and out of this the drill may 
easily be improvised. A freshly prepared solution of 
camphor in turpentine acts as a good lubricant, giving 
the drill a grip on the glass. 

The hollow stopper is made largely {in the larger sizes) 
to lighten the stop-cock, and it is blown at the table with 
comparative ease, though it is difficult for the student of 
glass-blowing to guess the process by which the inner 
communication tube is sealed in. The initial procedure is 
exactly identical with that already indicated in Fig. 34, 
with this difference, that instead of glass rods, glass tubes 
are used, and they are worked to the same shapes. For 
joining the cross-piece to the barrel a hole is blown out 
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at O, as well as at and the heated ends having been 
put together the joint is worked uniform by rotation in 
a pointed fiame as before. The short inner conrununi- 
cating tube is introduced at this stage by either of the 
two following processes : 

The first and simplest way is to soften and enlarge the 
barrel of the plug and then form two small holes as shown 
in Fig. 35 (i) diametrically opposite each other. The 




Fig. 35. 



right spindle is now cut off temporarily, giving a fairly 
wide opening 0 . A short length of thick- walled tubing 
cut out of a waste spindle is now Introduced through O 
by a pair of pincers as shown, and one end fused on over 
one of the holes. The cross-tube is gently pushed in 
vertical and the opposite side of the plug softened and 
collapsed on to the other end, care being taken that the 
hole comes into sealing contact all round the rim of the 
inner tube. Keeping this region hot by using a large 

fiame, the operator again fuses on the right spindle S, and. 



blowing through it, softens, bIo\vs out, and pulls apart the 
whole of the plug, forming it into conical shape by 
spinning. The internal pressure of the blowing tends 
to close the holes, and hence they require to be periodically 
enlarged witli a pin tool. The circular section for the 
stopper is best effected by softening and spinning against 
a flat tool applied horizontally until it has come down to 
the size of ^e template. The spindle S may now be 
drawn off and the end shaped down flat (2) by blowing 
through P. 

The second method is to blow out a hole on the side 
of the plug, and through this opening introduce the 
closed end of a piece of narrow-bore tubing to form 
the cross-piece inside. After the closed end has been 
thoroughly fused into contact, the projecting cross-tube 
is softened round at R (3), Fig. 35, and blown out thin 
against the plug so as to come into sealing contact all 
round the edges of this hole. It is worked thereafter 
as before, and usually it is finished off with the ends of 
the cross- tube closed, so that they have to be drilled out 
after or during the grinding. 

The grinding of the stopper to fit the socket offers no 

special difficulty if care has been taken in the beginning 

to give them a true conical shape and approximate 

equality by the use of templates as suggested before. 

The stopper may be ground inside the socket itself 

straightaway, especially if the stopper is solid, the hole 

across being drilled after a good fit has been obtained. 

But with a hollow stopper the definite position of the 

cross-tube sets a limit to the grinding, which is reached 

when the cross-tube comes opposite the two side tubes, 

and further grinding will have to be stopped whether 

a good fit has been obtained or not. Further, if the 

inequalities of section between the two are great, or if 
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there are prominent departures from a circular section 
or conical shape, a proper fit cannot be obtained by a 
grinding together of the two, since the tendency is to 
deform the shape of both the stopper and the socket. 
In such caces the commercial method will have to be 
resorted to as being the best. 




Fig. 36. 
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Here the procedure is to grind the two parts separately 
in corresponding metal cones until equality in size is 
established between the two. Then the stopper is given 
a final grinding in its socket by the use of very fine 
abrasive to give it a smoothing finish and perfect fit. 

Since the taper of stop-cocks made in one works is 
very nearly the same irrespective of the size, a single 
conical rod of iron chucked in a crude lathe {Fig. 36) 
serves to grind out all the sockets to the same taper or 
angle, the size varying according to the distance to which 
they enter along the conical rod. A few strips of sheet 
iron, iV inch to inch thick, and about 2 inches wide, 
are bent to fit this grinding cone at various distances 
from the end, and they form the corresponding took 

to grind out the stoppers to the size and taper to fit the 
sockets. A little gap G of a millimetre left between the 
upturned ends e of the iron strip gives the stopper- 
grinding tool a small range of variation from one size 
to the next by the mere squeezing together of the two 
ends as the tool is pressed round the stopper, which 
runs in a lathe, its cross-arm being held between a pair 
of rubber cheeks on the chuck. By this method the 
grinding together of a stopper and socket to give perfect 
fit is only a matter of a few minutes if fine carborundum 
is used as the abrasive. 

There is another very useful little device practised 
by some experts for giving a temporary support to a 
small piece that has to 
be worked or spun out 
in the flame. We have 
already seen how the 
barrel of the socket 
for the stop-cock was 
supported by a bent 
spindle that permitted 
of rotary motion for spinning the second end. Sup- 
pose a glass spool of small dimensions is the object 
desired. Evidently a mark will be left if a ^nt 
spindle is used to support it by the middle, so this is 
out of the question for the present purpose. In such 
a case, the end of a small supporting tube T is first 
thickened and then spun out as shown in Fig. 37, 
and kept hot over an auxiliary flame. After one end 
of the spool has been spun out at the end of a normal 
spindle, the end of the supporting tube is lightly stuck 
on to it at a dull red heat, and then the spindle on the 
right side drawn off, the end enlarged and spun out to 
form the second flange for the spool. At the close of 
the operation a gentle knock on the spool severs it off 
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from the supporting tube, a slight warming of the joint 
momentarily in the flame being useful sometimes to 
make the spool come off the holder. 

At the close of this section we may describe a very 





useful type of lathe arrangement largely used in glass 
works for producing spun glassware in quantities. De- 
scribed simply, it consists in a pair of wheel bearings 
A and A' on a pair of parallel axes suitably pivoted at 
their ends and kept in slow rotation by power through 
pulley P. The wheels permit of being adjusted along 
the axes and clamped in any position. A steadying 
wheel W on a springy swing arm S can be made to bear 
down on the rotating stem S', which carries at its end 
in a suitable clamp the glassware, such as a beaker that 
requires its mouth to be enlarged by spinning. In the 
spinning of small work like conical ground joints or 
sockets for stop-cocks, the glass itself forms the stem S', 
and the work is directly spun out at its end. 

CHAPTER VII 

COMMERCIAL METHODS FOR LABORATORY 

GLASSWARE 

It is often of great interest to know the processes adopted 
for the manufacture of laboratory glassware on a com- 
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mercial scale* and, moreover, such knowledge enables 
students in the laboratory to devise ways and means 
of overcoming special difficulties experienced by them 
in their glass work. It would be difficult, even if the 
information were available, to enter into the details of 
commercial practices which differ widely from place to 
place. All that we can hope to do is to indicate on broad 
tines the ways in which certain pieces of laboratory glass- 
ware are made. 

Since many of these are bulky articles, requiring too 
much glass and of too unwieldly a size to be comfortably 
handled in a blowpipe flame, they arc made directly at 
the glass works, where the necessary facilities exist. In 
general the arrangements for this kind of work are as 
follows : 

A high degree of purity in the glass is essential, and 
hence the ingredients of the necessary purity are gradually 
introduced in small quantities into a covered fireclay 
crucible or melting-pot kept at a high temperature in the 
furnace. If this temperature is sufficiently high, the 
ingredients readily melt and mix thoroughly during the 
frothing that occurs on fusion. When this high tempera- 
ture and consequent fluidity of the glass has been main- 
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tained tor some time, the process of “ fining ** takes place, 
and the glass becomes comparatively free from bubbles 
of any large size. In this stage the glass is too mobile 
and hot to be gathered at the end of the iron tubes for 
work. It is then allowed to cool down to the working 
consistency at which quantities of it may readily be 
gathered at the end of the tubes. These arc clean 
iron tubes about 4 feet in length and about half an 
inch in diameter, and have a slight trumpet-shaped 
enlargement at the end to give a better support for 
the glass, though at high temperatures the glass itself 
sticks quite fast on to the clean iron of the tube, so 
that large masses of glass can be gathered at the end 
of the pipe and handled without fear of its dropping 
off during the operations of blowing, spinning, and 
shaping of the glass. 

It may be of interest to mention here a few of the natural 
forces on which the glass-blower depends to alter the 
shape of the blob of glass he has gathered out of the pot. 
It may be too hot and soft, and then he can cool it a little 
in water before starting work on it. It may not be sym- 
metrical in shape, and he can make it so by rolling it 
gently over a flat sheet of iron. He can distend it to form 
a spherical bulb by blowing into the tube, and he can 
elongate this bulb into a cylinder by merely swinging 
the tube like a pendulum, when the combined actions of 
gravity and centrifugal force produce the desired effect. 
By merely rotating the tube rapidly about its axis he 
can bulge out the sides of the bulb by means of the centri- 
fugal force acting on the plastic glass. He can reheat and 
soften the mass of glass periodically at the mouth of the 



pot, where a fierce heat exists. For spinning operations 
on the glass he sits on a sort of arm-chair provided 
with a pair of knife edges or rails over the arm- rests, 
On these he can roll the blowing tube with the left 
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band and give the glass the rapid rotation it requires 
while the shaping or spinning tool is held against it 
by the right hand. 

After this brief survey of the mode of work of the glass- 
blower at the factory, we may proceed to discuss in brief 
the procedure adopted for some particular specimens of 
laboratory glassware. 

The primary article is the glass tube out of which so 
many other things are made in the laboratory as well as 
in the finishing shop of the glass w'orks. To make a full 
length of glass tube at one stretch, a large quantity of 
glass has first to be gathered at the end of the blowing- 
tube. This can be done only in three or four successive 
stages, since the glass in the pot is too fluid to adhere to 
the tube in large masses at a time. After gathering an 
initial blob of as large a size as possible, it is blown out a 
little, made pear-shaped, and allowed to cool, and gain in 
rigidity. It is then reintroduced into the pot and a 
fresh layer gathered all round this initial blob. When the 
requisite mass of glass has been collected by a repetition 
of this process, it is blown out into an elongated bulb 
whose size and thickness of walls are governed by the 
size of tube required to be formed out of it. It is a matter 
of considerable experience to be able to reproduce tubes 
of about the same size f^very time. At this stage an 
assistant who has collected a blob of glass at the end of 
his pipe sticks it on to the bottom of this bulb, and 
facing each other the two workers begin to walk back- 
wards with the mass of glass stretched horizontally 
between their blowing-tubes. The rate at which the 
men recede from each other is again a matter of con- 
siderable experience, governing the ultimate size of the 
finished tube, both as regards its bore and thickness of 
walls. In general, for large tubes the men move back 
only slowly, just taking the sag of the glass between them, 
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while for narrow quill tubes they move away from each 
other at a good walking pace. 

During this operation of drawing the tube horizontally 
it cools on the under side, owing to the current of cold 
air rising past it. To make the effects of this cooling 
uniform all round the tube, the glass is periodically rotated 
through the same angle simultaneously at both ends at 
a prearranged call signal. Boys with fans are also fre- 
quently employed to cool down quickly any portion of 
the glass that tends to get drawn out thinner or smaller 
than the rest of the tube. The tube as drawn out is 
laid on a w'ooden rack like a ladder, and the masses of 
glass at the ends having been cut off, the central region of 
uniform tubing is cut up into 6 or 8-foot lengths by the 
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application of a pair of cold tongs, and the resulting 
bundle is taken straightway to be annealed. 

In modern works it is usual to find glass tubes of all 
sizes drawn by semi-automatic and automatic processes. 
In the former the glass is gathered and shaped to the 
initial bulb as usual, and then drawn by machinery in a 
vertical tower while held between a fixed and a moving 
platform. In the latter, a cone of fireclay rotating 
at high speed draws a continuous ribbon of glass out 
of a tank furnace, and as the glass moves towards the 
point of the cone, a central jet of air blows it out to form 
a bulb or cylinder, which is drawn off between rollers at 
a steady rate. 

The formation of a triangular section with white 
inlaid backing, as shown in Fig. 39 (t), for certain classes 
of tubing used largely in thermometry, is of some interest. 
The white backing is readily laid on between the succes- 
sive gatherings of glass, and in the case of a clinical 
thermometer tube the gathering finally approxinutes 
to a blob about 4 inches in diameter, with a central 

hollow nearly an inch in diameter. Blowing in to form 
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this hollow in such a thick mass is done with the help 
of a rubber bulb stuck on to the end of the blowing-pipe, 
and squeezed by an assistant. By swinging, the mass 
is then elongated to form a cylinder about 3 inches in 
diameter, and after the outer layers of glass have been re- 
softened, it is pressed against an iron flat and the required 
shape of section given to the glass. The walls being 
thick and the glass a little cool and rigid, the procedure 
does not materially affect the section of the cylindrical 
central hollow. It is then drawn out as usual by hand, 
great care being taken to see that no twist is introduced 
in the glass. 

Knowledge of these operations is useful as a guide 
for work in the laboratory, where short lengths of tubes 
for special purposes may be easily made out of any other 
size of tubing available. In fact, very often a short 
length of tube wider or narrower than the tube worked 
on may easily be formed out of the tube itself, and thus 
an unsightly joint saved. 

The next article of interest is the test-tube of all sizes. 
In one works the lengths for the wider test-tubes arc 
first cut out of tubing, a diamond being used to give a 
circular initial scratch inside. One edge of these tubes 
is then expanded out to form the mouth, and then the 
other end sealed and rounded. A special blowpipe, 
giving a very hot, pointed flame, is used for rapid work, 
and differs from the ordinary blowpipe in that the gas 
and air supply tubes are heated by a row of fine jets of 
burning gas. 

Flasks, beakers, funnels, and bottles of all sizes are 
all blown into moulds, of special design, whose halves 
fit together so perfectly as to leave no trace of a wing 
or line of joint in the finished article. The interior of 



the moulds (nowadays made of metal) are faced with 

suitable greasy dressings that do not stick to hot glass, 

toi 
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and they minimise to a great extent the inevitable marks 
left by the mould. The requisite quantity of glass 
gathered at the end of the blow-tube is first blown out a 
little, and then rolled on the edge of an iron flat, so as 
to distribute the mass of glass in such a way that when 
it is expanded by blowing into the mould the resulting 
thickness of wall is as uniform as possible throughout. 
For a flask an extra mass of glass has to be provided 
at the end, and then by a swing as the neck gets elon- 
gated (a) it is introduced into the mould (whose halves 
are closed around it by pressing a pedal) and blown, the 
work being rotated inside the mould until it is rigid. 
The blob of glass outside the mould is now blown out 
thin, and suspended by it the flask is taken out of the 
mould (3). At this stage an assistant applies the forked 
end of a wooden stick across the neck of the flask and by 
a twist breaks it off the iron blow-tube, and takes it 
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straight to the annealing oven. The beakers and funnels 
present the appearances shown in Fig. 39 (4), (5) as 
they come out of the mould, and because of their dome 
covering they present but little resemblance to the 
finished article. These idle domes arc cut off in the 
finishing shop, the method being to mount them on a 
rotating table and lead a crack, started by a diamond 
scratch, right round by a fine pointed flame as described 
on p. 15. The beaker pieces are then chucked on to 
the horizontal spinning lathe (p. 95), and their lips, 
heated by a row of about nine radi^ blowpipes, are opened 
out, and the spout also formed immediately by pressing 
down a softened region of the Up, the Up on either side 
of it being supported by two stationary rods. They are 
immediately sent to the reannealing oven to ease the 
strains resulting from these final finishing operations. 

A large measuring-jar is another interesting laboratory 
article. Its cylindrical body is first blown in a mould 
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of the proper shape. It is then transferred to the shaper 
for chair work or spinning, by which the foot is attached 
and worked to shape. The glass for the foot is held in 
readiness by an assistant who sticks it on to the end 
of the cylinder as soon as it has cooled down enough to 
rotate rigidly at the end of the pipe. The excess of 
glass is pinched off, and the blob of soft glass left on the 
end of the cylinder is flattened and worked to shape with 
the aid of a few simple spinning tools. Before breaking 
off the cylinder from the pipe, an assistant sticks a small 
blob of glass (at the end of a blowing-pipe) to the bottom 
of the jar, and immediately by a cold iron the measuring 
cylinder is cracked off the holder and carried on the end 
of this ‘‘ pontil ” to the annealing oven, where a gentle 
knock suffices to sever it from the pontil. 

We have often made reference to the necessity for 
annealing blown glassware before it is allowed to cool 
down to the atmospheric temperature. We may con- 
sider it in some detail at this stage, since its importance in 
the commercial factory is far more than in the laboratory, 
because of the larger sizes of glass, with thick walb, 
dealt with in these places. We may understand it better 
if we consider the necessity for the annealing, how it Is 
done, and how its efficiency may readily be tested. 

The necessity for annealing arises principaUy out of the 
peculiar thermal and physical properties of glass. It is a 
poor conductor of heat, and hence equalisation of tempera- 
ture through a thickness of glass can take place only very 
slowly. It has an appreciable coefficient of expansion 
which is not of negligible magnitude. It cannot bear 
great strains of tension or compression without frac- 
turing readily. Now, in the finishing off, say, of a 
cylindrical piece of glassware with thick waUs, either at 
the laboratory or at the factory, the external surface 
begins to cool at once by radiation and by conduction 
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through the surrounding air, and tends to contract, while 
the inner surface as well as the mass of glass in the 
interior is shielded from such action. No harm is done 
so long as the mass of glass is plastic enough to yield to 
the forces brought about by the shrinkage of the outer 
envelope. But, as the glass cools down and becomes too 
hard to yield, a critical stage sets in and strains begin to 
develop. In the case considered they are readily seen 
to be of the nature of a tension on the inner surface and 
compression on the outer. The strains are thus set up 
mostly by the contraction of the inner layers during 
its cooling from the critical stage to that of the atmo- 
spheric temperature, and arc thus proportional to this 
range of temperature. The more rapid the cooling and 
the thicker the glass, the bigger this range and hence the 
larger the strain. But if we keep the glass at or near the 
critical temperature for a time and allow the interior 
masses to cool down to this temperature, the whole mass 
is quite solid before the final cooling begins ; and if this 
latter cooling also is conducted slowly, the resulting strains 
are of negligible magnitude. This process of maintaining 
the article at the critical temperature and then allowing 
it to cool slowly is called annealing. 

An annealing oven in a glass works is a large brickwork 
chamber kept at a temperature a few degrees below 
the critical temperature at which glass begins to soften 
and deform under its own weight. All articles as soon 
as they are blown and before they have cooled down 
far below the critical temperature are placed in this oven, 
and the strains that were developing are eased away 
gradually during the initial rise of temperature. The 
oven when full of articles is closed up and allowed 
to cool by itself very gradually, a process which may 
occupy a week or more in the case of massive articles. 

Such annealed articles often require further 
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before they are made into the final form of laboratory 
apparatus. Thus the rough ends of flasks, measuring- 
jars, etc., and the domes of open articles such as funnels, 
beakers, etc., have all to be cut away along the dotted lines 
indicated in Fig. 39, and the ends smoothed out or 
slightly expanded by spinning. Such operations intro- 
duce strains of a minor order which are removed by 
rapidly passing the article through a reannealing oven. 
This is generally a long tunnel over 50 feet in length, in 
which iron trays carrying the articles can move along a 
pair of rails. About a quarter of the way down the tunnel 
a set of gas heaters is arranged to maintain this part of 
the tunnel at the annealing temperature. As each tray 
of glassware is pushed in, those in front of it are first 
gradually pushed into the hot zone and then gradually 
cooled as they move towards the other end, the time of 
passage of an article through the tunnel occupying 
generally two or three hours. 
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We may emphasise at this stage another point of im- 
portance in annealing. To ensure a finished product 
having no residual strains it is not essential that the very 
slow rate of cooling should be maintained from the 
critical temperature right down to that of the atmosphere. 
When the whole of the glass has set hard after its passage 
through the critical temperature, thin-walled laboratory 
articles at any rate may be cooled down fairly rapidly, 
the consequent residual strains disappearing as soon as 
the article attains the final uniform temperature of the 
atmosphere. 

Table-blown glassware of the laboratory may abo be 
given an annealing with advantage in a small annealing 
oven heated by a gas flame. A convenient brickwork 
chamber for the laboratory or small workshop is one about 
a feet square in area and about i foot deep. It should 
be provided with a small chimney outlet with a sliding 
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shutter, by which it may be closed down tight. The door 
of entry must also have a similar arrangement for closing 
the chamber when necessary. The articles to be an- 
nealed must necessarily be well finished, as otherwise they 
would fly to pieces during the heating up of the oven. 
They are assembled on an iron tray supported at a height 
of 6 inches from the floor. The heating gas-jets are 
most conveniently formed by a dozen millimetre holes in 
a i-inch iron pipe connected to the gas mains through 
a control cock outside. After the articles have been 
assembled in the oven, the chamber is heated up slowly, 
and then the gas cut off and the oven shut down to cool. 

The efficiency of these annealing operations in pro- 
ducing articles free from strain can easily be tested in 
polarised light, since such strains induce in glass double 
refraction of a type similar to that^f crystalline media. 
When light polarised by its passage through a Nicol 
prism or otherwise is examined by another Nicol prism, 
a position can be found by rotating the latter at which the 
field of view is quite dark, and then the nicob are said to 
be crossed. If a double refracting medium like strained 
glass is now interposed between the two nicob, patches of 
light appear through the glass, and often these are sepa- 
rated from each other by broad dark crosses which may 
even be coloured in the case of seriously strained pieces of 
glass. Such glassware should never be used for any 
purpose, since it is likely to fly to pieces spontaneously at 
any time. 

A very convenient strain viewer for the laboratory 
can easily be improvised by using a closed box fitted 
with nicob at either end, and an opening orr the side 
through which any piece of glassware can be introduced 
and viewed between the nicob after the analysing nicol 
has been adjusted to give the darkest field of view. 
A strong illumination through the polarising nico! is 
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essential for the detection of the faint traces of strain 



noticeable in much glassware of daily use in the laboratory. 
For simplicity the polarising nicol may often be dispensed 
with, and the polarised illumination of the object obtained 
by reflecting the light of the sky on a sheet of black glass 
at a suitable inclination, as indicated in Fig. 39 (6). 
An ordinary piece of plate glass may also be used for 
polarising the light by reflection, but, since the light 
reflected by its bottom surface passes through its thickness 
of glass, it must be a piece free from strains within itself. 

An interesting type of commercial instrument largely 
used in glass wor^ for testing the efficiency of annealing 
is the Hilger strain viewer. A closed wooden box 
shutting off all extraneous illumination of the object is 
used, and the initial polarisation of the diffused light from 
an incandescent lamp is effected by reflection at a black 
glass plate as usual. In front of the analysing nicol a 
compound lens is interposed, which has a half-wave 
plate of mica (B) cemented between the concave (A) 
and convex (C) elements of the lens. The object of this 
complication is to give the field of view a uniform magenta 
tint, as it is then easier to locate the strained regions by 
their change in tint. 

Apart from the bulky and large-sized articles made 
at the glass works directly from the furnace, there is a 
whole family of laboratory glassware made out of tubes. 
These are made in commercial quantities either at the 
flnbhing shop of the glass works, or in the glass-blowing 
department of the instrument makers. Considering the 
variety of designs into which these are made, and that 
the processes and procedures differ from place to place 
and from worker to worker, it is not possible to enter 
into their details here. The broad principles on which 
such table-blown glassware is made have already been 
discussed in detail with examples in the foregoing chapters, 
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and with their aid any one can easily set out the procedure 
suitable for any particular design of apparatus. 

Simple pieces like pipettes and burettes are easily 
made by processes of straight-line joints, though some 
care and judgment are required to get them of the right 
dimensions for the particular capacity. Often in the 
case of a pipette, after the delivery tube has been joined 
to the short length of wider tube to form the middle 
reservoir, it is filled with alcohol or methylated spirit 
drawn out of a standard pipette, so that some idea may 
be formed of where the wider tube should be drawn off 
for joining on the narrower tube on the other side. 
These liquids are used in preference to water, as they 
dry easily and so cause no delay in proceeding with the 
work. Great attention is paid to such matters in devising 
the scheme of procedure for the production of articles 
in quantities. Thus one cannot afford to wait idle 
for the joint to cool before pouring in the liquid. Hence 
the glass-blower uses the interval in making a number 
of other pipettes, and does the approximate gauging for 
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each later on as they cool down in turn. In the case of a 
burette, a stop-cock is joined on to the end of a suit- 
able size of tubing, and in all such articles involving 
line joints (Fig. lo) the joint, being carefully located 
exactly at the angle of the shoulder, remains practically 
invisible. 

We may emphasise at this stage the fact that in making 
all complicated glass apparatus the correct order of 
procedure previously settled upon facilitates the attain- 
ment of success without accidents and failures. This is 
a matter to which great attention must be paid before 
work is commenced on the piece, and the possibilities 
of failure well thought out and amply provided against, 
especially when parts that have to be made to dimensions 
are concerned. Any complicated or unwieldy apparatus 
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is usually made in parts, which are united together after 
being mounted on a temporary stand in their respective 
positions. This is essential to secure the correct align- 
ment of the parts which adds so greatly to the elegance 
of the finished apparatus. It is then transferred over to 
its regular mount. Even the best finished of such articles 
leave enough clues in it to enable one to devise a pro- 
cedure suitable for making up a similar article. 

But there are some small lamp-blown articles, such as 
hollow stoppers for flasks, where very little of such traces 
are to be seen, and often when one has to replace one 
of these broken articles it is useful to know the procedure 
adopted in making it. So we will take a hollow stopper 
as a typical example, the various stages in the making 
being indicated in Fig. 40. A short standard piece (i), 
drawn out of thick- walled tubing, has a thick- walled 
constriction formed in it at one end, as shown at x (2). 
The glass between it and the spindle is then collected 
to form an elongated bulb, which is immediately pressed 
down flat between a pair of metal pincers. The neck 
y beyond the constriction is softened and blown out 
to round it, and then pressed together to give the flattened 
shape indicated in (3). The tubular glass beyond this 
neck is then collected together and drawn out a little 
to form the conical body for the stopper (4). The excess 
length is then melted off and the end blown flat against 
a plate, as in the case of giving a flat end to a tube (5). 
When the piece has cooled, or after its return from the 
annealing chamber, the spindle by which it was handled 
may be melted off, and before the pip cools down, if the 
flattened bulb is partly warmed, the expansion of the air 
inside blows out the pip into a nice rounded shape as 
indicated (6). 

We have already touched upon the laboratory processes 

for conical ground joints, stop-cocks, and other articles 
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produced by spinning or shaping. Since considerable 
personal skill is required for this work it is costly in 
practice, and we may describe here the somewhat simpler 



commercial process, in which much less skill is required. 
The spinning lathe of Fig. 38 is used extensively for the 





purpose, and the spinning out of conical ends for ground 

joints or other similar articles calls for no special comment. 

For the sockets of stop-cocks, the conical barrel with the 

thickened end is first formed at the end of a tube and 

spun to shape in the lathe, and the piece is then sent to 

1 :^ annealed. On its return from the oven the conical 

portion is cut away from the tube, and the piece being 
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held at the thickened end with a special form of spring 
holder sketched in Fig. 40 (9),^ the other end is also spun 
out with the thickened edge, and the piece sent off again 
to be annealed. At this stage it presents the barrel 
appearance B indicated in Fig 40 (9). On its return 
from the annealing oven to the blowing table, the piece 
is handled as before by the spring holder, and the side 
tubes put on as described before without any difficulty. 
The piece is then sent away again to be annealed. This 
simpler process of successive stages is rendered possible 
by the thorough annealing that takes place between 
the successive stages. The stopper, nowadays always 
solid, offers no difficulty, since it is readily pressed in 
moulds directly at the furnace with or without the cross 
handle. The hollow cross handle when required is 
fitted on at the blowing table, as described before. 

^ In the actusl holder there are three or more jaws, though only 
two are indicated in the figure. 

The thermometer is an important piece of laboratory 
glassware produced in commercial quantities, and the 
commercial and laboratory processes do not differ very 
much in practice. The process of blowing the bulb at 
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the end of the fine capillary tube offers certain difficulties, 
and we have already discussed on p. 28 a simple way 
of forming an enlargement at the end of such a tube. 
In commercial practice a different procedure is used to 
exert an adjustable air pressure inside the tube while it is 
being heated. A bulb A is blown at the middle of a short 
piece of quill tube, and if one end of this tube is softened 
it can be stuck on to the warmed end of the capillary as 
shown in Fig. 4c (7), and a good temporary joint is the 
result. In this operation, since the end of the capillary 
has not been softened, the bore does not get choked at all. 
The outer end of the spindle S as well as the other end of 
the capillary are now sealed off, and air pressure can be 
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exerted and maintained in the capillary by warming the 
air in the bulb, and any portion of the capillary may now 
be softened without fear of the passage being closed. If 
a region near the end is carefully softened it gets blown 
out into a bulb which may immediately be drawn out 
to form a cylindrical thin-walled tube. The cylindrical 
bulb for the thermometer may be formed of this by 
melting off the excess length and carefully blowing round 
the pip of glass left at this end. When comparatively 
large bulbs are required, the usual process is to cut off the 
cylindrical tube at its neck and join on to this enlarged 
end of the capillary a fresh tube of suitable thermometer 
glass. This is then blown out into a thin- walled bulb 
and drawn down to form the cylindrical bulb with specially 
thin walls. In the case of internally sealed thermo- 
meters, the fine thermometer stem is first prepared by 
this process to have an enlargement at one end, which 
is then internally sealed in the constriction drawn in a 
tube which forms the casing on the one side and bulb 
on the other, as indicated in Fig. 40 (8). For the pro- 
duction of spherical bulbs at the end of comparatively 
wide bore thermometer tubing, regular mouth-blowing 
is sometimes resorted to. It is somewhat hard work 
to exert the requisite air-pressure by the lungs, and 
special care has to be taken to keep the mouth dry and 
the tongue in a peculiar position so that the amount of 
moisture forced into the tube is a minimum. Templates 
of wood with holes in it are frequently used to gauge the 
size of the bulbs. 

Another very interesting commercial process is machine 
glass-blowing, by which bottles and other laboratory 
articles are made nowadays in very large quantities. 
The bulbs for incandescent electric lights are also made 
by this process, and a single machine is capable of pro- 
ducing as many as 20,000 bulbs per day without human 
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assistance at any stage of the work. In the actual manu- 
facture of these bulbs into lamps, processes ot automatic 
machine- blowing are again used, though assisted at certain 
stages by the operators in charge of the machine. These 
are some of the modern processes by which scientific 



glassware is being manufactured in quantities, and though 
they are all very interesting the mechanical appliances 
involved are rather complicated, and space would not 
permit us to enter into their details here. 
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